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Matt Olavi, Esq. (Bar No. 265945)
molavi@olavidunne.com |

Brian J. Dunne, Esq. (Bar No. 275689)
bdunne@olavidunne.com

OLAVI DUNNE LLP

800 Wilshire Blvd., Suite 320

Los Angeles, California 90017

Telephone: (213) 516-7900

Facsimile: (213) 516-7910

Attorneys for Plaintiff Eclipse IP LLC

UNITED STATES DISTRICT COURT

CENTRAL DISTRI1

ECLIPSE IP LLC, a Florida Limited
Liability Company,

Plaintiff,

V.

GROUNDLINK, LLC, a Delaware
Corporation, GROUNDLINK
HOLDINGS LLC, a Delaware
Corporation, GROUNDLINK
HOLDINGS II LLC, a Delaware
Corporation,

Defendants.
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Plaintiff Eclipse IP LLC (“Eclipse”), by and through counsel, complains
against Groundlink, LLC, Groundlink Holdings LLC, and Groundlink Heldings II

LLC (collectively “Groundlink”) as follows:

NATURE OF LAWSUIT

1. This is a suit for patent infringement arising under the patent laws of

the United States, Title 35 of the United States Code § 1 ef seq. This Court has

exclusive jurisdiction over the subject matter of the Complaint under 28 U.S.C.

8§ 1331 and 1338(a).

PARTIES AND PATENTS

2 Eclipse is a company organized under the laws of Florida and having

a principal place of business at 115 NW 17" St, Delray Beach, Florida 33444,

3. Eclipse owns all right, title, and interest in and has standing to sue for
infringement of United States Patent No. 7,064,681 ("the '681 patent"), entitled
"Response systems and methods for notification systems” (Exhibit A); United
States Patent No. 7,482,952 ("the '952 patent"), entitled "Response systems and
methods for notification systems for modifying future notifications" (Exhibit B);
United States Patent No. 7,479,899 ("the '899 patent"), rentitled "Notification
systems and methods enabling a response to cause connection between a notified
PCD and a delivery or pickup representative" (Exhibit C); United States Patent No.
7,479,901 ("the '901 patent"), entitled "Mobile thing determination systems and

methods based upon user-device location" (Exhibit D); and United States Patent
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No. 7,538,691 ("the '691 patent"), entitled "Mobile thing determination systems
and methods based upon user-device location" (Exhibit E) (collectively, "the
Eclipse Patents").

4, On information and belief, Groundlink, Groundlink Holdings, and
Groundlink Holdings II are corporations existing under the laws of Delaware.
5. On information and belief, Groundlink does regular business in this

Judicial District and conduct leading to Groundlink’s acts of infringement has

occurred in this Judicial District.

JURISDICTION AND VENUE

6. This Court has personal jurisdiction over Groundlink because it has

engaged in continuous and systematic business in California; upon information and
belief, derives substantial revenues from commercial activities in California; and
upon information and belief, is operating and/or supporting products or services
that fall within one or more claims of Eclipse's patents in this District.

7. Venue is proper in this District under 28 U.S.C. §§ 1391(b) and (c)
and 28 U.S.C. § 1400(a) at least because the claim arises in this Judicial District,
Groundlink may be found and transacts business in this Judicial District, and
injuries suffered by Plaintiff took place in this Judicial District. Groundlink is
subject to the general and specific personal jurisdiction of this Court at least
because of its contacts with the State of California.

/17
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FACTUAL BACKGROUND

8. On information and belief, Groundlink designs, makes, advertises,
and/or distributes a mobile application (“the Groundlink Application”) that
connects users of the Groundlink Application with drivers of cars for hire

(“Groundlink Drivers”).

9. On information and belief, users of the Groundlink Application can
use their smartphone or tablet computer (“tablet”) to request that a vehicle pick

them up from a given location.
10.  On information and belief, when a user opens the Groundlink
Application, Groundlink tracks the location of the user’s smartphone or tablet and

attempts to pinpoint the user on a map. Groundlink also tracks the location of

Groundlink Drivers. Non-limiting, exemplary images appear below:

11.  On information and belief, when the user of the Groundlink

Application selects a pickup location, Groundlink sends a pickup request to a
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group of Groundlink Drivers. If those Groundlink Drivers decline or are non-
responsive, Groundlink sends the pickup request to other Groundlink Drivers.
When Groundlink receives a response indicating that a Groundlink Driver will

accept the fare, Groundlink notifies the user in at least one way. A non-limiting,

exemplary image appears below:

2. On information and belief, through the Groundlink Application,
Groundlink displays the location of the Groundlink Driver, the pickup location,
and the time until the Groundlink Driver’s arrival at the pickup location, allowing
the user of the Groundlink Application to track the Groundlink Driver’s progress.

13.  On information and belief, through the Groundlink Application,
Groundlink allows the user to communicate with the driver or cancel the trip.
Non-limiting, exemplary images appear below:

117
iy
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14.  On information and belief, Groundlink also notifies the user of the
Groundlink Application in at least one way when the Groundlink Driver is arriving

at the indicated pickup location.

GROUNDLINK’S ACTS OF PATENT INFRINGEMENT

15.  Eclipse reiterates and reincorporates the allegations set forth in

paragraphs 1 through 14 above as if fully set forth herein.

16.  Groundlink owns, uses, deploys, and/or operates at least one service
and/or system for booking a sedan or sport-utility vehicle electronically.

17.  The at least one service and/or system allows users of a smartphone or
tablet to request a sedan or sport-utility vehicle to pick them up.

18.  To implement the at least one service and/or system, Groundlink
created and/or developed at least one smartphone application — the Groundlink

Application — which plays a material role in the at least one car booking service

and/or system.

d
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19, The Groundlink Application is available on several different
platforms, including but not limited to on smartphones and tablets running versions
of Apple Inc.’s i0S platform and Google, Inc.’s Android platform.

20. Among other things, the Groundlink Application allow users to
schedule or arrange a pickup on their smartphone or tablet, and track the status of
the vehicle on a map.

21.  Among other things, Groundlink tracks the location of the user’s
smartphone or tablet, tracks the location of a smartphone being used by each
Groundlink Driver, distributes requests for pickupé received from users of the
Groundlink Application, receives responses from at least one Groundlink Driver,
and notifies the user when their vehicle is arriving at the pickup location.

CLAIMS FOR RELIEF

COUNT 1
(Patent Infringement of U.S. Patent No. 7,064,681
Under 35 U.S.C. § 271 ef seg.)

22.  Eclipse reiterates and reincorporates the allegations set forth in
paragraphs 1 through 21 above as if fully set forth herein.

23.  On June 20, 2006, the United States Patent and Trademark Office
duly and legally issued United States Patent No. 7,064,681, entitled "Response
systems and methods for notification systems." Eclipse is the owner of the entire
right, title and interest in aﬁd to the '681 patent. A true and correct copy of the '681

patent is attached as Exhibit A to this Complaint.

6 _
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24.  The'681 patent is valid and enforceable.

25.  Eclipse is informed and believes, and thereupon alleges, that:

(1) Groundlink has infringed and continues to infringe one or more claims of the
'681 patent, literally and/or under the doctrine of equivalents and additionally
and/or in the alternative, (2) Groundlink has actively induced and continues to
actively induce and/or has contributed to and continues to contribute to the
infringement of one or more claims of the'681 patent in this District and elsewhere
in the United States.

26.  On information and belief, Groundlink has directly infringed and
continues to directly infringe one or more claims of the '681 patent, in violation of
35 U.S.C. § 271(a), by, among other things, making, using, offering for sale,.
and/or selling a method for communication in connection with a computer-based
notification system to, for example: notify a Groundlink Driver of a requested
pickup; receive a response indicating whether or not the Groundlink Driver will
perform the pickup; if the Groundlink Driver will perform the pickup, refrain from
sending additional notifications to the Groundlink Driver until detection of one or
more events indicating that the user’s trip is complete; and if the Groundlink
Driver will not pickup the user, notify another Groundlink Driver in order to
request assistance in picking up the user.

27.  Additionally and/or in the alternative, on information and belief,

Groundlink has actively induced and continues to actively induce and/or has

7
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contributed to and continues to contribute to the infringement of one or more
claims of the '681 patent, in violation of 35 U.S.C. § 271(b) and/or (c), by, among
other things, actively, knowingly, and intentionally encouraging, aiding, and/or
abetting others to make, use, offer for sale, and/or sell portions of a computer-
based notification system that infringes one or more claims of the '681 patent, with

the specific intent to encourage infringement and with the knowledge that the

making, using, offering to sell, and/or selling of such a system would constitute

infringement.

28.  On information and belief, Groundlink has had knowledge of the '681
patent at least as early as the filing of this Complaint. Additionally, at least as
early as the filing of this Complaint, Groundlink knew or should have known that
its continued offering, use, deployment, and/or operation of the at least one service
and/or system for booking a sedan .or sport-utilify vehicle electronically and its
continued support of others, if those parties perform any limitations of one or more
of the claims of the '681 patent, would induce direct infringement of the '681
patent.

29.  On information and belief, Groundlink’s aforesaid infringing activity
has been done with knowledge and willful disregard of Eclipse’s patent rights,
making this an exceptional case within the meaning of 35 U.S.C. § 285,

30.  Groundlink’s aforesaid infringing activity has directly and

proximately caused damage to Plaintiff Eclipse, including loss of profits from sales

8
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and/or licensing revenues it would have made but for the infringements. Unless
enjoined, the aforesaid infringing activity will continue and cause irreparable
injury to Eclipse for which there is no adequate remedy at law.

COUNT 2

(Patent Infringement of U.S. Patent No, 7,482,952
Under 35 U.S.C. § 271 et seq.)

31.  Eclipse reiterates and reincorporates the allegations set forth in
paragraphs 1 through 30 above as if fully set forth herein.

32.  On January 27, 2009, the United States Patent and Trademark Office
duly and legally issued United States Patent No. 7,482,952, entitled "Response
systems and methods for notification systems for modifying future notifications.”
Eclipse is the owner of the entire right, title and interest in and to the '952 patent.
A true and correct copy of the '952 patent is attached as Exhibit B to this
Complaint.

33. | The '952 patent is valid and enforceable.

34.  Eclipse is informed and believes, and thereupon alleges, that:

(1) Groundlink has inffinged and continues to infringe one or more claims of the
'952 patent, literally and/or under the doctrine of equivalents and additionally
and/or in the alternative, (2) Groundlink has actively induced and continues to
actively induce and/or has contributed to and continues to contribute to the

infringement of one or more claims of the '952 patent in this District and elsewhere

in the United States.

9 .
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35.  On information and belief, Groundlink has directly infringed and
continues to directly infringe one or more claims of the '952 patent, in violation of
35 U.S.C. § 271(a), by, among other things, making, using, offering for sale,
and/or selling a method for a computer-bésed notification system to, for example:
schedule a time for a sedan or sport-utility vehicle to arrive at a pickup location;
schedule a notification communication when the sedan or sport-utility vehicle
arrives; determine a change in the échedule of the car; notify the user of the change
in schedule; and allow the user to cancel the later-scheduled notification.

36.  Additionally and/or in the alternative, on information and belief,
Groundlink has actively induced and continues to actively induce and/or has

contributed to and continues to contribute to the infringement of one or more

M claims of the '952 patent, in violation of 35 U.S.C. § 271(b) and/or (¢), by, among

other things, actively, knowingly, and intentionally encouraging, aiding, and/or
abetting others to make, use, offer for sale, and/or sell portions of a computer-
based notification system that infringes one or more claims of the '952 patent, with

the_specific intent to encourage infringement and with the knowledge that the

making, using, offering to sell, and/or selling of such a system would constitute

infringement.
37, On information and belief, Groundlink has had knowledge of the '952
patent at least as early as the filing of this Complaint. Additionally, at least as

early as the filing of this Complaint, Groundlink knew or should have known that

10
COMPLAINT FOR PATENT INFRINGEMENT




e 0w 1 S h R W e

MNON NN N NN e ek ek e e

its continued offering, use, deployment, and/or operation of the at least one service
and/or system for booking a sedan or sport-utility vehicle electronically and its
continued support of others, if those parties perform any limitations of one or more
of the claims of the '952 patent, would induce direct infringement of the '952
patent.

38.  On information and belief, Groundlink’s aforesaid infringing activity
has been done with knowledge and willful disregard of Eclipse’s patent rights,
making this an exceptional case within the meaning of 35 U.S.C. § 285.

39, Groundlink’s aforesaid infringing activity has directly and
proximately caused damage to Plaintiff Eclipse, including ‘loss of profits from sales
and/or licensing revenues it would have made but for the infringements. Unless
enjoined, the aforesaid infringing activity will continue and cause irreparable
injury to Eclipse for which there is no adequate remedy at law.

COUNT 3

(Patent Infringement of U.S. Patent No. 7,479,899
Under 35 U.S.C. § 271 et seq.)

40.  Eclipse reitcrates and reincorporates the allegations set forth in
paragraphs 1 through 39 above as if fully set forth herein.

41.  On January 20, 2009, the United States Patent and Trademark Office
duly and legally issued United States Patent No. 7,479,899, entitled "Notification
systems and methods enabling a response to cause connection between a notified

PCD and a delivery or pickup representative." Eclipse is the owner of the entire

11
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right, title and interest in and to the '899 patent. A true and correct copy of the '899
patent is attached as Exhibit C to this Complaint.

42.  The '899 patent is valid and enforceable.

43.  Eclipse is informed and believes, and thereupon alleges, that:

(1) Groundlink has infringed and continues to infringe one or more claims of the
'899 patent, literally and/or under the doctrine of equivalents and additionally
and/or in the alternative, (2) Groundlink has actively induced and continues to
acﬁvely induce and/or has contributed to and continues to contribute to the
infringement of one or more claims of the '899 patent in this District and ¢lsewhere
in the United States.

44.  On information and belief, Groundlink has directly infringed and
continues to directly infringe one or more claims of the '899 patent, in violation of
35 U.S.C. § 271(a), by, among other things, making, using, offering for sale,
and/or selling a method for an automated notification system to, for example:
monitor the location of a Groundlink user; notify the user when the sedan or sport-
utility vehicle is approaching the pickup location; and enable the user to
communicate with the Groundlink Driver.

45,  Additionally and/or in the alternative, on information and belief,
Groundlink has actively induced and continues to actively induce and/or has
contributed to and continues to contribute to the infringement of one or more

claims of the '899 patent, in violation of 35 U.S.C. § 271(b) and/or (c), by, among

12
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other things, actively, knowingly, and intentionally encouraging, aiding, and/or
abetting others to make, use, offer for sale, and/or sell portions of an automated
notification system that infringes one or more claims of the '809 patent, with the
specific intent to encourage infringement and with the knowledge that the making,
using, offering to sell, and/or selling of such a system would constitute
infringement.

46.  On information and belief, Groundlink has had knowledge of the '899
patent at least as early as the filing of this Complaint. Additionally, at least as
carly as the filing of this Complaint, Groundlink knew or should have known that
its continued offering, use, deployment, and/or operation of the at least one service
and/or system for booking a sedan or sport-utility vehicle electronically and its
continued support of others, if those parties perform any limitations of one or more
of the claims of the '899 patent, would induce direct infringement of the '899
patent.

47, On information and belief, Groundlink’s aforesaid infringing activity
has been done with knowledge and willful disregard of Fclipse’s pétent rights, |
making this an exceptional case within the meaning of 35 U.S.C. § 285,

48.  Groundlink’s aforesaid infringing activity has directly and
proximately caused damage to Plaintiff Eclipse, includ.ing loss of profits from sales

and/or licensing revenues it would have made but for the infringements. Unless

: 13
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enjoined, the aforesaid infringing activity will continue and cause irreparable

injury to Eclipse for which there is no adequate remedy at law.

COUNT 4
(Patent Infringement of U.S. Patent No. 7,479,901
Under 35 U.S.C. § 271 et seq.)

49.  Eclipse reiterates and reincorporates the allegations set forth in
paragraphs 1 through 48 above as if fully set forth herein.
50.  On January 20, 2009, the United States Patent and Trademark Office

duly and legally issued United States Patent No. 7,479,901, entitled "Mobile thing

|l determination systems and methods based upon user-device location.” Eclipse is

the owner of the entire right, title and interest in and to the ‘901 patent. A true and
correct copy of the '901 patent is attached as Exhibit D to this Complaint.

51, The '901 patent is valid and enforceable.

52.  Eclipse is informed and believes, and thereupon alleges, that:
(1) Groundlink has infringed and continues to infringe one or more claims of the
'901 patent, literally and/or under the doctrine of equivalents and additionally
and/or in the alternative, (2) Groundlink has actively induced and continues to
actively induce and/or has contributed to and continues to contribute to the
inﬁ"iﬁgement of one or more claims of the '901 patent in this District and elsewhere
in the United States.

53, On information and belief, Groundlink has directly infringed and

continues to directly infringe one or more claims of the '901 patent, in violation of

14
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35 U.S.C. § 271(a), by, among other things, making, using, offering for sale,
and/or selling a method for a notification system to, for example: monitor the |
user’s location; receive a request for a pickup; notify a Groundlink Driver of the
requested pickup; receive a response from the Groundlink Driver; and
communicate the response to the user.

54, Additionally and/or in the alternative, on information and belief,
Groundlink has actively induced and continues to actively induce and/or has
contributed to and continues to contribute to the infringement of one or more
claims of the '901 patent, in violation of 35 U.S.C. § 271(b) and/or (¢), by, among
other things, actively, knowingly, and intentionall.y encouraging, aiding, and/or
abetting others to make, use, offer for sale, and/or sell portions of a notification
system that infringes one or more claims of the '901 patent, with the specific intent
to encourage infringement and with the knowledge that the making, using, offering
to sell; and/or selling of such a system would constitute infringement.

55.  On information and belief, Groundlink has had knowledge of the '901
patent at least as early as the filing of this Complaint. Additionally, at least as
early as the filing of this Complaint, Groundlink knew or should have known that
its continued offering, use, deployment, and/or operation of the at least one service
and/or system for booking a sedanvor sport-utility vehicle electronically and its

continued support of others, if those parties perform any limitations of one or more

15
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of the claims of the '901 patent, would induce direct infringement of the '901
patent.

56,  On information and belief, Groundlink’§ aforesaid infringing activity
has been done with knowledge and willful disregard of Eclipse’s patent rights,
making this an exceptional case within the meaning of 35 U.S.C. § 285.

57, Groundlink’s aforesaid infringing activity has directly and proximafely
caused damage to Plaintiff Edipse, including loss of profits from sales and/or
licensing revenues it would have made but for the infringements. Unless enjoined,
the aforesaid infringing activity will continue and cause irreparable injury to
Eclipse for which there is no adequate remedy at law.

COUNT 5
(Patent Infringement of U.S. Patent No. 7.53 8.691
Under 35 U.S.C. § 271 et seq.)

58.  Eclipse reiterates and reincorporates the allegations set forth in
paragraphs | through 57 above as if fully set forth herein.

59.  On May 26, 2009, the United States Patent and Trademark Office
duly and legally issued United States Patent No. 7,5 38,691, entitled "Mobile thing
determination systems and methods based upon user-device location.” Eclipse is
the owner of the entire right, title and interest in and to the '691 patent. A true and
correct copy of the '691 patent is attached as Exhibit E to this Complaint.

60.  The '691 patent is valid and enforceable.

16 :
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61.  Eclipse is informed and believes, and thereupon alleges, that:
(1) Groundlink has infringed and continues to infringe one or more claims of the
'691 patent, literally and/or under the doctrine of equivalents and additionally

and/or in the alternative, (2) Groundlink has actively induced and continues to

actively induce and/or has contributed to and continues to contribute to the

infringement of one or more claims of the '691 patent in this District and elsewhere

in the United States.

62.  On information and belief, Groundlink has directly infringed and
continues to directly infringe one or more claims of the '691 patent, in violation of

35 U.S.C. § 271(a), by, among other things, making, using, offering for sale,

‘and/or selling a method for implementation in connection with a computer-based

notification system to, for example: determine the user’s location; identify a pickup
location; and notify the user when the sedan or sport-utility vehicle is épproaching
the pickup location.

63.  Additionally and/or in the alternative, on information and belief,
Grouﬁdlink has actively induced and continues to actively induce and/or has
contributed to and continues to contribute to the infringement of one or more
claims of the '691 patent, in violation of 35 U.S.C. § 271(b) and/or (c), by, among
other things, actively, knowingly, and intentionally encouraging, aiding, and/or
abetting others to make, use, offer for sale, and/or sell portions of a computer-

based notification system that infringes one or more claims of the '691 patent, with

17
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the specific intent to encourage infringement and with the knowledge that the
making, using, offering to sell, and/or selling of such a system would constitute
infringement.

64.  On information and belief, Groundlink has had knowledge of the '691
patent at least as early as the filing of this Complaint. Additionally, at least as
early as the filing of this Complaint, Groundlink knew or should have known that
its continued offering, use, deployment, and/or operation of the at least one service
énd/or system for booking a sedan or sport-utility vehicle electronically and its
continued support of others, if those parties perform any limitations of one or ﬁlore
of the claims of the '691 patent, would induce direct infringement of the '691
patent.

65.  On information and belief, Groundlink’s aforesaid infringing activity
has been done with knowledge and willful disregard of Eclipse’s patent rights,
making this an exceptional case within the meaning of 35 U.S.C. § 285.

66. Groundlink’s aforesaid infringing activity has directly and
proximately caused damage to Plaintiff Eclipse, including loss of profits from sales
and/or licensing revenues it would have made but for the infringements. Unless
enjoined, the aforesaid infringing activity will continue and cause irreparable
injury to Eclipse for which there is no adequate remedy at law.

11/

/1
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PRAYER FOR RELIEF
WHEREFORE, Plaintiff Eclipse asks this Court to enter judgment against

Groundlink and against each of Groundlink’s respective subsidiaries, affiliates,
agents, servants, employees and all persons in active concert or participation with

it, granting the following relief:

1. A judgment that Groundlink has infringed each and every one of the

Eclipse Patents;

2. A permanent injunction against Groundlink, its respective officers,

agents, servants, employees, attorneys, parent and subsidiary corporations, assigns

and successors in interest, and those persons in active concert or participation with
them, enjoining them from direct and indirect infringement of each and every one
of the Eclipse Patents;

3. An award of damages adequate to compensate Eclipse for the
infringement that has occurred, together with prejudgment interest from the date
infringement of the Eclipse Patents began;

4. A reasonable royalty for Groundlink’s use of Eclipse’s patented
technology, as alleged herein;

5 An award to Eclipse of all remedies available under 35 U.S.C. §§ 284
and 285, including enhanced damages up to and including trebling of Eclipse's

damages for Groundlink’s willful infringement, and reasonable attorneys' fees and

costs; and,
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6.  Such other and further relief as this Court or a jury may deem proper

and just.

DATED: September 23, 2013 OLAVIDUNNE LLP

: /%/dﬁ o’

By

Matt Olavi

Brian J. Dunne
Attorneys for Plaintiff
Eclipse IP LLC

JURY DEMAND

Eclipse demands a trial by jury on all issues so triable pursuant to Federal

Rule of Civil Procedure 38.

DATED: September 23, 2013 OLAVIDUNNELLP

D

Matt Olavi

Brian J. Dunne _
Attorneys for Plaintiff
Eclipse IP LLC
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Jun. 20, 2006

(10) Patent No.:
(a5) Date of Patent;

(54

(75)

(73)

)

ey

(22)
(65)

(63)

(60)

1)

(52

(38)

RESPONSE SYSTEMS AND METHODS FOR
NOTIFICATION SYSTEMS

Inventor:  Scott A, Horstemeyer, Atlanfa, GA
US)

Assignee: Legalview Assets, Limited, Tortola
V&

Notice:  Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 18 days.

Appl. No.: 10/858,684

Filed: Junr. 2, 2004

Prior Publication Data
US 2004/02436064 Al Dec. 2, 2004

Related U.S. Application Data

Continuation of application No. 10/706,591, filed on
Nov. 12, 2003.

Provisional application No. 60/473,738, filed on May
28, 2003, provisional application No. 60/473,742,
filed on May 28, 2003, pravisional application Na,
60/473,949, filed on May 28, 2003, provisional appli-
cation No. 60/486,768, filed on Jul. 11, 2003, provi-
sional applcation No. 60/458,819, filed on Aug. 29,
2003.

Int. CI.
GOSG 1/123 (2006.01)
US. Cl, oo, 340/994; 340/573.4; 340/991;

340/992; 340/993; 701/204; 701/213; 701/207;

701211

Field of Classification Search ................ 340/994,
340/573.4,991, 992, 993; 701/204, 213,

701/207, 211

See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
3,568,161 A /1671 Knickel ...ooiniiinenn. 340/994
3,644,883 A 2/1972 Borman et al. . e 340723
3,845,289 A 10/1974 French ........ .. 235/151.2
3,886,515 A 541975 Cottin et al. ...o.vvevvenen 340/994
3,934,125 A /1976 Macano . 235/150.2
{Continued}
FOREIGN PATENT DOCUMENTS
EP 0219859 A2 4/1687
{Continued)

OTHER PUBLICATIONS

Moriok, et al., “Advanced Yehicle Moniforing and commu-
nication Systems for Bus Transit—Benefits and Economic
Feasibility”, Final Report—U.8, Department of Transporta-
tion, Sep. 1991, Revised Mar. 1993, Dot-T-94-03,

{Continued)
Primary Examiner-—Tai T. Nguyen

(74) Attorney, Agemt, or Firm—Thomas,
Horstemeyer & Risley LLP

Kayden,

(57) ABSTRACT

Response systems and methods are disclosed for commu-
nications in connection with an automated computer-based
notification system. One representative response method,
among others, can be summarized by the following steps:
initiating a notification communication 1o a personal com-
munications device device {e.g., telephone, pager, computer,
FDA, etc.) associated with a party; and during the nofifica-
tion communication, receiving a response from the parfy’s
personal communications device, indicating that the party
associated with the personal communications device has
received notice. A representative response system has
mechanisms for performing the foregoing steps.

14 Claims, 50 Drawing Sheets

NotHicatian Sysem Basa Station Conlrl
41 Wit (RSEL)
Base Statien (BS) Manager Combinad MTTL,
Respanse System Stop Locauon And
9 Fasdback Anslyzar| | Detemination CTL Noifieatlom
- Systam Sysem
Prsitioning Sydzem 102 Z80
(e.g.. GFS Salelillas,  pet—m T
Tadar, ele) ™ s_uum Noiificabion s‘ggﬁmm‘
2 ystem System
a5
17 1 8
N - w0
Moblie Thing {MT} 52 Tz
e e v PO, ) {Tin]
Mablfe Thing Cantrel
Unit (MTGU) P 55 ; B5 I 74
8
s Hatworis)
{eg..colular) (wg., PETH)
Parsonad Communizaons
Davice (FCD)
Exhibit A
Page 21



US 7,064,681 B2

Page 2
U.S. PATENT DOCUMENTS 5,579,376 A 11/1996 Kennedy, III et al. ........ 379/60
A 5,587,715 A 12/1996 Lewis .ionieeiineneene
4220945 A 9/1980 Henriot .oveveeecveerereen.. 340423 5,594,650 A 1/1997 Shah et al. .
4,297,672 A 10/198]1 Fruchey et al. we 340/23 5,594,787 A /1997 Ohshima et al. .cocovcueee 379/114
4,325,057 A 471982 Bishop ......... - 340/53% 5,602,739 A 2/1997 Haagenstad et al. ........ 364/436
4,350,969 A 9/1982 Greer ......oeovoeierencnss 340423 5,623,260 A 4/1997 Jones ... wr 3407994
4,525,601 A 6/1985 Barnich et al. 379/7 MM 5,648,770 A 7/1997 Ross ... . 3407994
4,585,904 A 4/1986 Mincone et al. ........ 17%7.1 TP 5,652,707 A 7/1997 Wortham ... 364/460
4,713,661 A 12/1987 Boone et al. ..., e 3407994 5,657,010 A 8/1997 Jones ... ... 340/994
4,791,571 A 12/1988 Takahashi et al. ..o 364/436 5,668,543 A 9/1997 Joges .. .. 3407994
4,799,162 A I/[989 Shinkawa ct al. .......... 364/436 3,673,305 A 971997 ROSS svvveecercrmrsrinnnersranes 37958
4,804,837 A 21989 Farley ..o ... 2507251 5,680,119 A 10/1997 Magliari et al. ............ 340/904
4,804,937 A 2/1989 Barbiaux et al. ......... 340/52 F 5,604,322 A 12/1997 Westerlage et al. a64/464
4,812,843 A 3/1989 Champion, III et al. .... 340/9035 5,694,459 A 12/1997 Backaus et al, ., v 3797427
4,813,065 A 3/1989 Segala ... ... 379112 5,699,275 A 12/1997 Beasley et al. ... 354/514 R
4857925 A 8/1989 Bmbaker ... 340/994 5712908 A 1/1998 TDrinkman et al. .. 3797119
4,394,649 A 171990 Davis ........... .. 340/825.44 5713307 A 2/1998 Zazzera ... . 3791265
4956,777 A /1990 Cearley et al. ... 364/424.02 5719,771 A /1998 Buck et al. ., pecoeeeeeen,. 3647443
5,003,584 A 3/1991 Benyacar et al. ........... 379/119 5,724,243 A 31998 Westerlage et al. ......... 364/446
5,006,847 A 4/1991 Rush et al. ... v 340/994 5,724,584 A 3/1998 Peters et al. ... 395/671
5,014,206 A 5/1991 Scribner et al. .. e 3064/449 5,729,597 A 3/1998 Bhusri ........ . 3794115
5,021,780 A 6/199f Fabiano et al. ... .. 3400904 5732074 A /1998 Spaur et al. ... ... 3701313
5,048,079 A 0/1991 Harrington et al. e 3797112 3734981 A /1998 Kennedy, I et al. ...... 455/445
5,068,656 A 13/1991 Satherland ..., . 340/989 5,736,940 A 4/1998 Burgener ................. 340/994
5097428 A 31992 Wood et al. ................ 364/569 5,739,774 A 4/1998 Olandesi ...occceveereeeennns 340/994
5,103,475 A 4/1992 Shuen ..cceoeeviiesy e 3794113 5,742,672 A 4/1998 Burk ..ccceeeceeeeeninn..... 379/198
5,113,185 A 5/1992 [chikawa ... .. 3401995 5,751,245 A 5/1998 Janky et al. ... ... 342/357
5,121,326 A 6/1992 Moroto et al. .., 364/449 5,700,742 A 6/1998 Branch et al. . . 342/457
5,122,959 A 6/1992 Nathanson et al. 364/436 5,771,282 A 6/1998 Friedes ..o, 3797121
5,131,020 A 7/1992 Liebesny et al. . .. ¥79/59 3,771 455 A 6/1998 Kennedy, IIT et al. ...... 455/436
5,144301 A 9/1992 Jackson et al. ... 340/994 5,774,825 A 6/1998 Reypolds ......coverenns 364/449.7
5,146,491 A 0/1992 Silver et al. ....coovenneens 379/114 578L,156 A 7/1998 Krasner ....... .. 342/357
5,155,689 A 171992 Wortham ....eeeccvevieennnns 364460 5,784,443 A 7/1998 Chapman et al. . 379/11%
5,168,451 A 12/1992 Bolger ... L. 364/436 5,793,853 A 81998 Shisa .ovvvvernes 379120
5,179,584 A 1/1993 Tsuruura ..... . 375/114 5,796,305 A /1998 Lewis .ovvvvennnnn. e 3427357
5,218,629 A 6/1993 Dumond, Jr et al. ......... 379/59 5,799,073 A 8/1998 Fleischer, ITI et al. ...... 379/113
5,218,632 A 6/1993 Cool ...oocivcrivnininnnnn. 379/126 5,799,263 A 8/1998 Culbertson ......ccovereeer. 7007117
5,223,844 A 6/1993 Mansell et al, 342/357 5,805,680 A 9/1998 Penzias ..,... 379/118
5,243,529 A 9/1993 Kashiwazaki .. e 304/449 3,808,565 A 9/1998 Matia et al. ... 340/994
5271484 A 12/1993 Bahjat et al. .. . 1871294 RE35,920 E 10/1998 Sorden et al. . ... 342/457
5,209,132 A 3/1994 Wortham ... . 364/460 5,835,580 A 11/1998 Traser ..o o 379/115
5323456 A 6/1994 Optea ..... . 3795375 5,841,847 A 11/1998 Graham et al ... 379/114
5,351,194 A 9/1994 Ross ef al. .....c.oceeeeenn. 3647449 5,852,659 A 12/1998 Welter, & .vovvicnnrienne 3794116
5,361,296 A 1171994 Reyes et al. ............... 379/96 5,864,610 A 11999 RONEN woovveereeerreeeeenen. 379/127
5381338 A 171995 Wysocki et al. .. 3647449 3,875,238 A 2/1999 Glitho et al. .. o 379/116
5381467 A 1/1995 Rosingkt et al. ., . 3791121 5,881,138 A 3/1999 Kearns et al. . 379/114
5394332 A 2/1995 Kuwahara et al. .. 364/449 5,910,979 A 6/199% Goel <t al. .. . 379/120
5,398,190 A 3/1995 Wortham ....... 364/460 5,012,954 A 6/1999 Whited et al. .. .. 379/115
5,400,020 A 3/1995 Jompes ...... 340/994 5915006 A 6/1999 Jagadish et al. o 3794127
5,420,799 A 571995 James ...cceeieererenrinnns 364/436 5,920,613 A 1999 Alcott et al. ... . 3797114
5,428,546 A 6/1995 Shah et al. ..coooeervns 364/449 5,922,040 A 7/1999 Prabhakaran .. o 7014117
5,432,841 A 7/1995 Rimer ... . 379/59 5,937,044 A 8/1999 Kim ....covenes 3797121
5,440,489 A 81995 Newman 364/426.05 5,943,320 A 8/1999 Weik et al. ., .. 379/259
5444449 A 8/1995 Ross ... o 340/964 3,943,406 A 8/1909 Leta et al. ... e 3794120
5,446,678 A 8/1995 Saltzstein et al, - 3641514 5,943,657 A 8/1999 Freestone et al. .......,... T05/400
5,448,479 A 9/1995 Kemner et al. . 365/424.02 5945919 A 8/1999 Trask ...oevee 3407825491
5,461,374 A 10/1995 Tewiner et al, | .. 340/994 5,946,379 A /1999 Bhusri .....ccceeeeviceveennn, 3794115
5,483,234 A 1/1996 Correel et al. .. ... 340/994 5,950,114 A 9/1999 Brendzel . ... 705/34
5483454 A 1/1996 TLewiner et al, , e 364/443 5955974 A 9/1999 Togawa ...... o 340/994
5,493,295 A 2/1996 Lewiner et al. , ... 340/991 5,956,391 A 9/1999 Melen et al. ... ... 379/114
5,493,694 A 271996 Vicek et al. vovvvveirnennns 455/53.1 3,982,864 A 11/1999 Jagadish et al. ............ 379/115
5,506,893 A 4/1996 Buscher et al. . .. 379/114 5,987,108 A 1171999 Jagadish et al. ............ 379/114
5,513,111 A 4/1996 Wortham .... ... 364/160 5987377 A 11/1999 Westerlage et al. ... 7017204
5515421 A 5/1996 Sikand et al. v 379/67 5991377 A 11/1999 Malik .ccovvenrens ... 379/114
5,519,621 A /1996 Wortham ... .. 364/460 5,991,380 A 11/1998 Bruno et al. . .. 379/115
3,526,401 A 6/1996 Roach, Ir. et al, . . 379159 5,991,381 A 11/1999 Bouanaka et al. . .. 3797115
5,539,810 A 7/1996 Kennedy, ITI el al. . 379/59 5,995,602 A 11/1999 Johnson et al. ... .. 379/116
5,544,225 A 8/1996 Kennedy, I et al. . 379459 6,006,150 A 12/1999 Schmier et al, . e 7017200
5,546,444 A 8/1996 Roach, Jr. et al. . . 379/59 6,094,149 A 7/2000 Wilson ... ... 3407904
5,552,795 A 91996 Tayloe et al. ... .. 3421357 6,097,317 A 8/2000 Lewiner et al. .... .. 340/994
5,559,871 A 9/1996 Smith ......... o 3797115 6,111,538 A /2000 Schuchman et al. .. 3421357
5,570,100 A 10/1996 Grubeetal ................ 364/446 6,124,810 A 9/2000 Segal et al. ................. 340/994
5,577,101 A 1171996 Bohm .....oovvvnvicivininns 379/58 6,134,501 A 10/2000 Oumi vvvvvereeiirenieen.. 7017209
Exhibit A

Page 22



US 7,064,681 B2

Page 3
6,137425 A 10/2000 Oster et al. ....coeecrireres 340/994 “Vehicle Location and Fleet Management Systems”, [EE
6,144301 A 1172000 Frieden ...cccorvnnne. 34055728 Colloquium, Computing and Control Division, Jun. 8, 1993,
2’1;8’372 gl ;ﬁggi Iieibgld ;2(11::;2;331 The 3rd Intemnational Conference on Vehicle Navigation &
6:;9?:738 Bi /9001 Dzr:'lidsg;: """ ’ 340/094 Information Systems (VNIS) Norway, Sep. 2-4, 1992, pp.
6,222,462 Bl 4/2001 Hahn ... 3doepq 312315
6,240,362 Bl 5/2001 Gaspard, iI .... .. 701/209 Preiss, George; Jenson, Lillian; “The Satref and GPS Infor-
6,253,146 Bl 6/2001 Hanson et al. . . 7017202 mation Projects”, 1992 IEEE—3rd Intemational Conference
6,253,148 Bl 6/2001 Decaux et al. . ... 701/204 on Vehcile Navigation Information Systems, pp. 648-655.
6,278,936 Bl 82001 Jones ..., we 7014201 “Vehicle Navigation & Information Systems Conference
6,313,760 BL 1172001 Jones .. -~ 340/394 Proceedings™ (P-253), Society of Avtomotive Engineers,
6,317,060 Bl [1/2001 Jones .....coevervvnninninnnn, 340/994
6,360,100 Bl 3/2002 TVIN weovvnosriovrnnns 445/456 106 Oct. 1991, pp. 789-796,
6,363,254 Bl 3/2002 Jones et al. . .. A55/456 #1992 Compendium of Technical Papers”, Institute of Trans-
6,363,323 Bl 3/2002 Jones ........ ... 701/213 portation Engineers—INRAD: A Deminostration of Two-
6,374,176 Bl 4/2002 Schmier ¢t al. oo 701200 Wyay Roadway to Vehicle Communication for use in Traffic
g‘jg?:g;? gi giggg ?;;::mi ;]g?ggf Opcrations, Annnal Meeting, Washington, D.C. pp. 214-
6,415,207 BL  7/2002 JODES .ovovoveorereeerrnnn 70171 218
6,486,801 Bl 1172002 JORES ..ocvverevvicreiriinns 340/994 “Paving the Way for GPS in Vehicle Tracking”, Showcase
6492912 Bl 12/2002 Jones World, Dec. 1992,
6,510,383 Bi £/2003  Jones “Advanced Vehicle Monitoring and Communication Sys-
6,018,668 Bl 92003 Laird ...ovvevrerrienirannen, 7017204 tems for Bus Transit”, Federal Transit Administration, Sep.

. 3407994
...... W 340/994
.. 455/456

1/2004 Tomnes ..
3/2004 Jomes ..
2/2002 Doganata et al. ..

6,683,542 Bl
6,700,507 Bl
2002/0016171 Al

2002/0069017 Al 6/2002 Schmier et al. ............. 701/213
2002/0082770 Al 6/2002 Jones
2002/0099500 Al 7/2002 Schmier et al. ............. 701/200

2003/0003218 Al 5/2003 Jomes 701/201
2003/0098802 Al 5/2003 Jones ..
2003/0146854 Al 82003 TJones ...
2003/0193412 A1 1072003 Jones ...
2003/0193413 Al 10/2003 Jones ...
2003/0193414 Al 10/2003 Jones ...
2003/0195696 Al 10/2003 Jones ...
2003/0195697 Al [(/2003 Jcnmes ...
2003/0195698 Al 10/2003 Jones ...
2003/0195699 Al 10/2003 Jomes ...
2003/0233188 Al 122003 Jomes ..,
2003/0233190 Al 12/2003 JODNES ....cvvcrvmvmmmmrvrnninen

FOREIGN PATENT DOCUMENTS

... 340/994
.. 340/988
340/904
wene 340/994
... 340/994
... 7017201
... 7017201
... 701/201
.. 7017201
.. 701/200
7017207

EP 0805427 Al 11/1997
EP 0889455 Al 115999
FR 2 559 930 8/1983
FR 2674355 9/1992
P 52066175 6/1977
P 63288400 11/1988
JP 11034872 A 2/1999
WO WO 90/01236 2/1990
WO WO 93/13503 71993
WO WO 93/13510 A) 71993
WO WO 9313510 At 7/1993
WO WO 94/02922 2/1994
WO WO 94/27264 1171994
WO WO $6/04634 2/1996
WO WO 96/16386 5/1996
WO WO 98/07128 2/1998
WO WO 98/08206 2/1998
WO WO 98/14926 4/1998
WO WO 98/40837 9/1998

OTHER PUBLICATIONS

Brynielsson, Thore, Step by Step Development Towards
Attractive Public Transport, Chalmers University of Tech-
nology, Gotebord, Sweden, Department of Transportation,
1976,

“Public Transporation Information and Management
Ssytems”, IEE Collognium, Computing and Contro! Divi-
sion, May 25, 1993, pp. 9/1-9/4, 12/1-12/2, 7/1-7/3.

1991, Revised Mar. 1993.

Koncz, et al, “GIS-Based Trunsit Information Bolsters
Travel Options™, GIS World, Jul. 1993, pp. 62-64.
Helleker, Jan, Real-Time Traveller Information—in cvery-
one’s pocket?!—a pilot test using hand-portable GSM ter-
minals, IEEE—IEE Vehicle Navigation & Information sys-
tems Conference, Ottawa, YNIS 1993, pp. 49-52.
Burgener, E.C., et al., “A Personal Transit Artival Time
Receiver”, IEEE—IEE Vehicle Navigation & information
Systems Conference, Ottawa, VNIS 1993, pp. 54-55.
Peng, Zhong-Ren, “A Methodology for Design for a GIS-
Based Automatic Transit Traveler Information System”,
Computer, Environment and Urban Systems, vol. 21, No. 5,
pp. 359-372, 1997.

Lessard, Robert, “The Use of Computer for Urban Transit
Operations”, IEEE—IEE Vehicle Navigation & Information
systems Conference, Ottawa, VNIS 1993, pp. 5856-590,
Sommerville, Fraser, et al., “Reliable Information in Every-
one’s Pocket—a Pilot Test”, IEEE, vol. 1927, Mar. 1994, pp.
425-428.

“PROMISE—Personal Mobile Treveller and Traffic Infor-
mation Service—Specification of Promise Services, Ver, 7,
Telematics Application Programme A2, Transport, Jul. 1,
1996.

“PROMISE—Personal Mobile Traveller and Traffic Infor-
mation Service—Generic Promise System Architecture, Ver.
2", Tetematics Application Programme A2, Transport, Sep.
10, 1996,

PROMISE—Personal Mobile Traveller and Traffic Informa-
tion Service—Summary of Promise Public Relation Activi-
ties, Ver.l, Telematics Application Programme A2, Trans-
port, Feb. 12, 1999,

“PROMISE—A Personal Mobile Traveller and Traffic Infor-
mation Service—Abstract”, The Institution of Electrical
Engineers, 1997.

Sommerville, Fraser, et al, “The Promise of Increased
Patronage”, The Institution of Electrical Engineers, 1993,
pp. 3/1-3/4.

“Automatic Transit Location System”, Washington State
Department of Transportation, Final Report, Feb. 1996,
“Advanced Travcler Aid Systems for Public Transporta-
tion”, Federal Transit Administration, Sep. 1954,

Exhibit A
Page 23



US 7,064,681 B2
Page 4

“Advanced Vehicle Monitoring and Communication Sys-
tems for Bus Transit: Benefits and Economic Feasibility”,
U.S. Department of Transportation, Urban Mass Transpor-
tation Administration, Sep. 1991.

Leong, Robert, et al., “An Unconventional Approach to
Automatic Vehicle Location and Control for Urban Transit™,
IEEE 1989, pp. 219-223.

“1994 Vehicle Navigation & Information Systems Confer-
ence Proceedings™, Yokahama, Japan, Aug,. 31-Sep. 2, 1994,
pp. 807-810.

“Yehicle Navigation & Information Systems Conference
Proceedings—P-253, Part 27, Society of Automotive Engi-
neers, Inc., Oct. 1961,

Vehicle Navigation & Information Systems—Conference
Record of Papers presented at the 3™ Vehicls Navigation &
Information Systerns Conference 1992., Reso Hotel, Osio
Plaza., pp. 49-52.

Nelson, J. Richard, “Experiences Gained in Implementing
an Bconomicai Universal Motorist System”, IEEE—IEE
Vehicle Navigation & Information Systems Conference,
Ottawa, VNIS 1993, pp. 67-71.

“the Cassiope/Furobus Approach”, IEEE—IEE Vehicle
Navigation & Information Systems Conference, Ottawa,
VNIS 1993, pp. 79-81.

Kihl, Mary, “Advanced VYehicle Lacation System for
Paratransit in lowa", IEEE—IEE Vehicle Navigation &
Information Systems Conference, Ottawa, VNIS 1993, pp.
381-384,

Gault, Helen, et al., “Automatic Vehicle Location and Con-
trol at OC Transpo”, IEEE—IEE Vehicle Navigation &
Information Systems Corference, Ottawa, VNIS 1993, pp.
596-600.

Vehicle navigation & Information System—Conference
Record of Papers presented at the First Vehicle Navigation
and Information Systems Conference (VNIS '89), Sep.
11-13, 1999, pp. 602-605.

Heti, Gabriel, “Travelguide: Ontario’s Route Guidance Sys-
tem Demonstration”, JEEE—IEE WVehicle Navigation &
Information Systems Conference, Ottawa, VNIS 1993, pp.
Al3-A18,

Jeflery, D.J., et al,, “Advanced Traveller Information Sys-
tems in the UK: Expericnce from the Pleiades and Romanse
Projects”, IEEE—JEE Vehicle Navigation & Information
Systems Conference, Ottawa, VNIS 1993, pp. 309-313,
Sweeney, Tawrence, E., et al, “Traviofo; A Progress
Report”, 1994 Vehicle Navigation & Information Systems
Conference Proceedings, Yokahama, Japan, Aug. 31-Sep, 2,
1994, pp. 315-320.

Shimamura, Yta, et al,, “Combined Position Detection Sys-
temn for Pedestrian/Train Mode™, 1994 Vehicle Navigation &
Information Systems Conference Proceedings, Yokahama,
Japan, Aug. 31 Sep. 2, 1994, pp. 603-606.

Zavoli, Walt, “Customer Location Services”, 1994 Vehicle
Navigation & Information Systems Conference Proceed-
ings, Yokahama, Japan, Aug. 31 Sep. 2, 1594, pp. 613-617.
Tanaka, Yoshimi, et al., “Automatic Traflic Information
Provision System Utilizing Facsimile and Telephone (Now
Operating in Osaka), 1994 Vehicle Navigation & Informa-
tion Systems Conference Proceedings”, Yokahama, Japan,
Aug,. 31 —Sep. 2, 1994, pp. 627-632.

McDonald, Mike, et al.,, “Romansc (Road Management
System for Europe) Project”, 1994 Vehicle Navigation &
Information Systems Conference Proceedings, Yokzhama,
Japan, Aug,. 31 Sep. 2, 1994, pp. A-11 A-14.

Scott 111, Robert H., “Computer-Aided Dispatch,”, 1998, pp.
46-50.

Moore, Rodney J., “Hold the Phone!”, American Demo-
graphics, Tthaca, Jan/Feb, 1996, p. 68.

Delong, Jr, Edgar S., “Making 911 even better”, Telephony,
Dec. 14, 1987, pp. 60-63,

Bruzek, Frank T, “Class Calling Service—A Consumer
Perspective”, Globecom 85 IEEE Global Telecommunica-
tions Conference, Dec. 2-5, 1985, vol. 1 of 3, pp. 11.4.1-
11.4.4,

Powell, R., et al., “Real Time Passenger Information System
for the Romanse Project”, Coiloounin Dipest—IEE, Boston,
Sep. 1693, pp. 9/1-9/3,

Huher, Paul, “Public Transpert Information Systems in
Munich”, Intelligent Transport Systems World Congress
’95—Second Wold Congress on Intelligent Transport Sys-
tems, Yokohama, Japan., Nov. 9-11, 1695, pp. 2362-2366.
Ronez, Nicholas, et al, “GIS-Based Transit Information
Bolsters ‘Iravel Options™, G18 World, vol. 6, part 7, Jun,
1995, pp. 62-64.

Catling, Tan, et al., “TABASCO—Improving Transport Sys-
terns in Burope”, Pacific Rim TransTech Conference, Jul.
30-Aug, 2, 1995, 995 Vehicle Navigation & Infonmation
Systems Conference Proceedings, Washington State Con-
venticn and Trade Center, Seattle, Washington, USA, pp.
503-307.

Dailey, D.]., “Demonstration of an Advance Puhlic Trans-
portation System in the Context of an IVHS Regional
Architecture”, Proceedings of the First World Congress on
Applications of Transport Telematics snd Intelligent
Vehicle-Highway Systems, Nov. 30-Dec. 3, 1994, Paris,
France, pp. 3024-3031,

Hubner, Paul, “Advance Puhlic Transportation Information
in Munich”, International Conflerence on Public Transport
Electronic Systems, Conference Publication No. 42, Jun,
1996.

Thompson, 8.M., et al., “Exploiting Telecommunications to
Delivery Real Time Transport Information™, Road Transport
information and Control, Apr., 21-23, 1998, pp. 59-63,
Conference Publication No. 454 IEE 1998.

Kaminitzer, David, ¢t al, Driver Information Systems:
Influencing your Route, IEE Seminar, Mar. 3, 1995, pp.
5/1-5/5. :

“Board Cites ATC in Spokane Near Miss”, Article in Avia-
tion Week & Space Technology, Mar. 28, 1977, URL:
http://www.aviationnow.com.

Shifrin, Carole A, “Gate Assignment Expert System
Reduces Delays at United’s Hubs™, Article in Aviation Week
& Space Technology, Jan. 25, 1688.

“United Airlines applies TI's advance teehnologies to
improve gate management at major airports”, Article in
Business Wire, Inc., Nov. 19, 1987.

Musich, Pauia, “Airline Designs Software to move planes,
pecple; Unite Airline’s use of Covia Corp.’s Open Systems
Manager, Connectivity Section”, Article in PC Week, Jun. 7,
1988, voi. 5, No. 23, p. C11.

Stoll, Marifyn, “Systems help Airlines Manage Gate Sched-
ules; Connectivity Supplement”, PC Week, Jul. 25, 1988,
vol. 5, No. 30, p. C4.

Reddy, Shyamala, “Traveling LAN: United Airlines Net-
works Its Terminals”, Article in The Local Area Network
Mapazine, Jan. 1990, vol. 5, No. 1, p. 108.

Exhibit A
Page 24



US 7,064,681 B2
Page 5

Fisher, Sharon, “Networked Alrport Systems help Travelers
find their way; United Airlines subsidiary Covia Corp.
devices integrated network.”, Article in Software Magazine,
Mar. 15, 1990, vol. 10, No. 4, p. 31,

Henderson, Danna K., “Automation Takes aim at airports:
the power of ihe networked PC is being unleashed on
passenger handling and ramp aclivities worldwide.”, Article
in Air Transport Wold, Aug. 1990., vol, 27, No. 8, p. 52.
*United Airlines introduces United Cargo Plug I, a new
cargo computer system to serve freight forwarders™, Busi-
ness Wire, Oct. 22, 1990,

Miller, Barry, “Special Report: Airline Equipment, Service
Center”, Aviation Week & Space Technology, Aug. 25,
1975, p. 51,

Lyon, Mark W., “Carge Net Debate Splits Industry”, Journal
of Commerce, Specials, p. 4, Jul. 27, 1992,

Davies, 1.L., et al.,, “Electronics and the Aeroplane™, Pro-
ceedings of the Institution of Electrical Engineers, Paper No,
7604, delivered before the IEE Electronics Division, 29
Oct, 1975.

“Global Niche”, IFlight International, Sep. 26, 1990.
“Real-Time Briefings”, Aviation Week and Space Technol-
ogy, Oct, 13, 1986,

Fianagan, Mike, et al, “Amelia Earhart—Mystery Still
Clouds Soaring Achievements”, Chicage Tribune, Jul. 5,
1987, Final Edition, p. 5, Tempo Woman.

“Official Airline Guides”, Atrports®, Nov. 20, 1990, Around
Admports, vol. 7, No, 47, p, 485.

“Antomation System Gains Acceptance”™, Aviation Week &
Space Technology, Nov. 23, 1992, vol. 137, No. 21, p. 97.
Klass, Philip, “French Testing Ground-Derived MLS”, Avia-
tion & Space Technology, Avionics, p. 56, Dec. 15, 1975.
“Forecast Realized for ATC System™, Aviation & Space
Technelogy, Mar. 17, 1975, Avionics, p. 168.

Henderson, Danna, ct al., “Jonworks: America West Auto-
mates New Phoenix Terminal Fully Integrated System to
Handle Customer-Service Demands (America West Airlines
Inc) (Includes Related Artiele Automation of passenger
Service at Airports)”, Airport Transport World, May 1, 1991.
vol, 62.

3 Pages from a web site search under http:/mit.edu/afs/net.
mitfedn/project/attic/usa-today/tech/37, Jun. 12, 2003.
“What’s New in passenger Handling Equipment”, Air Trans-
port World, vol. 24, p. 62, Sep. 1987.

“Senator Urges Acceleration of Navstar”, Aviation & Space
Technology, Avienics, p. 153, Oct. 3, 1983,

“AFSC Broadens Joint Program Efforts™, Aviation & Space
‘lechnology, System Acquisition, p. 83, Jul. 19, 1976.
Herskovitz, Don, “GPS Insurance Antijamming the System;
Brief Article™, Journal of Electronic Defense, Dec. 1, 2000,
No. 12, vol. 23, p. 41. .

Hambly, Richard M., et al., “Atrcrafl Traflic Management on
the Airport Surface Using VIIT' Data Link for CNS”, IEEE
AES Systems Magazine, Mar. 1995, pp. 9-13.

Berzins, G, et al., “INMARSAT: Worldwide Mobile Satel-
lite Services on Seas, in Air and on Land”, Space Technol-
ogy, vel. 10, No. 4, pp. 231-237, 1990,

Jenney, [.1.., “Man as Manager of Automated Resources in
an Advanced Air Traffic System™, J. Aircraft, vol. 12, No. 12,
Dec. 1975.

“Routing & Scheduling System improvements from RTSI;
Routing Technology Software, Inc.; Product Announce-
ment”; Modern Brewery Age, vol. 43, No. 3, p. 118, Jan. 20,
1992,

Yanacek, Frank, “Hitching to the stars; satellites for ship-
ment tracking”, Research Information Transportation Jour-
nals, Combined, No. 6, vol. 29, p. 16.

Stoll, Marilyn, “For on-the-road firms, hand-held terminals
are pivetal. Connectivity”, Research Information Transpor-
tation Journals, Combined, No. 34, vol. 5, p. C11.

“IBM and Hunt to Market New Truck Tracker; International
Business Machines”, J.B. Hunt Transport Services; Brief
Article, No. 210, vol. 101, p. 4.

Klass, Philip J., “Two Carriers Plan Automatic Data Link”,
Aviation Week and Space Technology, Air Transport Sec-
tion, May 23, 2977, p. 36.

“Data Link Evolved Over Three Decades”, Aviation Week
and Space Technology, Air Transport Section, May 23, 1977,
p- 36.

Klass, Philip J., “American to Install Printers in Cockpits”,
Aviation Week and Space Technelogy, Avionics, Jul. 21,
1980, p. 56.

Lefer, Henry, “Computers on a boon to E&M, but at a price”,
Air Transport World, vol. 23, p. 53, Feb., 1986.
Donaghue, 1.A., “Choice of Data Link Systems Expands as
New Generation Hits the Market”, Air Transport World, vol.
20, p. 58, Apr. 1983.

Klass, Philip J., “Digital Network Could Improve Aireraft
Links to Operations, ATC”, Aviation Week and Space Tech-
nology, International Air Transport Section, vol. 131, No.
21, p. 121, Nov. 20, 1989.

Board Cites ATC in Spokane Near Miss, Article in Aviation
Week & Space Technology, Satety Section, Mar. 28, 1977,
p. 59.

“Vicorp Interactive Systems”, Aviation Daily, Aviation Sup-
pliers Section, vol. 309, No. 17, p. 147.

Neumann, Dr. Horst, “ATC Concepts with Extensive Utili-
zation of Automatic Data Processing”™, pp. 4-1 to 4-9; no
publication information or date information provided.
Maxwell, Robert L., “Automation Possibilites in Alr Traffic
Control”, pp. $61-563, no publication information or date
information available.

“History of GPS”, 3 pages, no publication information or
date information available.

“Road Transport Research—Intellipent Vehicle High
Systems—Review of Field Trials™, prepared by An OECD
Scientific Expert Group, pp. 1-101, Organisation for Eco-
nomic Co-Operation and Development—, no date informa-
tion available.

Rateliff, Robert, et al., Transportaion Resources Information
Processing System (TRIPS), pp. 109-113, no publication
information or date information available.

Baike, Kevin,, et al., Collection and Dissemination of Real-
Time Travel Time and Incident Information with In-Vehicle
Communication Technologies, pp. 77-82, no publication
information or date information available,

Exhibit A
Page 25



gz =bed
v qiux3

Notification System

Base Station Control

41 - Unit (BSCU)
Base Station (BS) Manager Combined MTTL
40 Response System Stop Location And
Feedback Analyzer Deterrmination DTL Notification
o 100a Systemn System
Positioning System 190 2590
{e.g., GPS Satellites, > - :

radar, efc.) Secure Notification Mobile Thing
AN Messaging System Determination

17 s ]

\ 21 31— ] 70
h
Mobile Thing (MT} 52 72
{e.g.. a Motor Vehicle, PCD, efc.) \—[ TXIRX] ! TXRX ]/
Mobile Thing Control “__\ i_\
Unit (MTCL) Sensor /‘48 55 L 65 74
1B 2. %« 18
2 - 45 (TR
Mobile | Network(s) | [ | Network(s)
Thing " (eg. celluan) {e.9.. PSTN)
Manager
4 43
v jl* »
31a
\44 10 / 73 Response
TX/RX System
FIG. 1 Feedback| | 75
lLocation | Mechanism] |—
80~— Sensor 100b

Personal Communications
Device {PCD)

ated ‘SN

9007 ‘0T "unjp

05 Jo [ 1998

79 189°b90°L SN



MTCU

15 f 30a

31a
\ Memory

(29 / 39%a

1z obeg
v ugqiux3g

3 N 38 Mobile Mobile
a a Thing Thing
/ / /_ Manager Schedule
Processing Sensor I\.:E!Dﬂe
Element en \ng
Clock

e

Local Interface {e.g., one or more buses, interfaces, andfor connections) >

v[34a H(BSE /44 K3Ta (368

\

N

Input

Device Display TX/RX Disk Printer

FIG. 2

Judged SN

9007 ‘07 "uny

05 JO T 1994§

74 189°v90°L SN



gz 2bed
¥ qux3

[- 30b

BSCU 31b
40 \ Memory
Base 39b :
Station / Comblzﬁg MTTL
Manager Base Secure Notification . .
/ 32 / 52,72 / 38b 41 Station Messaging System DTLSN (;t;‘f;c;atton
Schedule 210 3.(290
Processing Base Station Response : - —
Element TX/RX Clock System Stop Location MOb"e_Th‘FQ
Feedback] Determination Determination Gul
Analyzer System System 6
100a _ 180 250 Binad
/'33b l I
( _ Local Interface
1 K—34b 1 [ 35b /-37b [-36b f 45
Input | Tone
D Pt Display Disk Printer Reader/
evice
Decoder

FIG. 3

Jusred ‘SN

9007 ‘07 "unp

0% Jo ¢ WS

74 189°b90°L SN



{ Sfaﬁ }

FIG. 4A

gz abed
Y Haiyx3

Route
finished?

(‘78

Determine current
location values from
sensor and determine
current fime values from
mobile thing clock

AL

Store current location
values and current time
values in next entry of the
mobile thing schedule

28a

Juaed ‘SN

9007 ‘07 "nnp

0S 30 1 199YS

74 189°490°L SN



{ Stat )

ot afied
v 1qiyxs

82
Y
Transmit start signal and Determine current location
store current value of values from sensor 85 25b
mobile thing clock ‘/
v ¥

Find F:orresp_ondipg
FIG. 4B " s

] f91

Calculate deviation
indicator

{/95

Transmit Yes
alarm signal

deviation indicator >
threshold?

Juaed 'S

9007 ‘0T ‘unr

05 JO € 19248

chile thing early or laté 4 g
based upon a predefined {
threhold? _{ Transmit status
message

79 189°090°L SN



L& obed
¥ Hax3

To
User

BSCU 41
40 4
Base Station
Manager
Database
84
Mobite User Comm Stop MT Travel | Ad PCD
Thing Data Data Method Location Data Data Data
68a 68b Data Data G8e 68f 689
68¢ 6&d
Authentication Data PCD Travel| | Traffic Flow Package Failure
€8h Data Pred. Data Data States Data Tasggrgata
72 6Bi 6B &8k €8l I
[ oot
TX/RX & . 67
Y /
[65 72
TXIRX Data Manager
Algorithms
98
s 72 i S0
TXIRX e
52 52
N , | r
TX/RX TX/RX TX/RX

{ To Mobile Thing

FIG. 5A

Juned 'S

9007 ‘07 ‘unp

05 JO 9 1334§

74 189¥90°L SN



Z¢ abeyq
¥ Raiux3

To PCD
TX/RX

Database
94

User
Data
68b

[

FIG. 5B

fﬁ?

h

To Travel Data

Data Manager

82
Y /

70
f N Message

Manager

69
v [~

L

86
¥ /_

Mapping
System

Monitoring
Mechanism

To Maobile Thing
v TX/RX

Jued ‘SN

9007 ‘07 ‘unp

0§ J0 L 13948

79 189°b90°L SN



£ afed
v 1qIyx3

Meonitoring
mechansim

69 ——u

FIG. 5C

/s 88|

Transmit retrieved
| | traveldatato

or mapping system

I_ f ash

Data
received?

Yes

88b

Data
from mobile
thing?

No

message manager L

88g
Sto;zer:ew User
preferences < Yes Preferences
?
in database )
No B8i
4
Message is a
request for travel
data
88k s
Retrieve desired Interpret request to

travel data

le—| determine which travel

data is desired

Yes»

/' 88¢c

Compare travel data
from mobile thing to
preference data in
travel data table

85d ~

Send
netification?

Store travel data

No-» in database

L

Yes
‘1 /889

Send notification
command to message| |
manager and/or
mapping system

juaged ‘SN

9007 ‘07 ungp

0¢ Jo 8 12948§

79 189‘v90°L SN



£ obeg
LA E!

Message
Manager

FIG. 5D

Data
received?

Yes

Data from
user?

Yes

Aclivation
request?

(—909

Send data to

20b

[—900

Message is from
monitoring
mechanism or

mapping system

- infarmation from

Update
request?

Yeas 90g Yes 0k
Y f ¥ [9
Prompt user for
contact information Prompt user for
and notification new infarmation
preferences
9
] oo V%
Stere contact Update contact
information in user infarmaticn
database

! fQOE

Transmit notification
preferances to
monitering
mechanism

l /gom

Transmit new
notificaiton
preferences to
menitoring
mechanism

l

90f

No» request for travel

user

-~

(‘90(1

Retrieve contact

user database

[/gﬂn

Message is a

data.

i KQUO

Send a request lo
monitoring
mechanism

v (F

Receive travel
data from
monitoring

mechanism

N

82

Judged ‘SN

9007 ‘0z ‘unp

0€ J0 6 1334S

79 189°F90°L SN



Response System

Jusred ‘s

9007 ‘07 mup

ge abey
v aiyx3

100
Notification System
i0
Response System Personal Communications
Feedback Analyzer : Device
100a ¥
Instruction Lookup - Response System
- 84 Feedback Mechanism
' + 100b
Notification-Receiving Party
Contact Records 86

0% JO 01 193US

FIG. 6

74 189°490°L SN



gg afed
¥ qiyx3

100a

Coa>  *

\

Causing initiation of a 101

notification communicationtoa) .~
personal communications
device associated with a party

h |

During the notification
communication, receiving a

response from the party's 102

personal communications
device, indicating that the party
associated with the personal
communications device has
received notice,

FIG. 7A

Monitoring travel data in

that is destined to pickup or
deliver an item at a stop
location

T

connection with a maobile thing _/

Causing initiation of a notification
communication to a personal
communications device based
upon the travel data

v

During the noftification
communication, enabling a party
associated with the personal
communications device to select
whether or not o communicate
with a party having access to
particulars of the pickup or deliver

FIG. 7B

100a

105

106

107

Monitoring trave! data in

that is destined to pickup or
deliver an item at a stop
location

'

connection with a mobile thing _,/

100a

108

Causing initiation of a notification
communication to a personaj
communications device based
upon the travel data

109

% .

During the notification
communication, enabling a party
associated with the personal
communications device to
change one or more tasks
associated with the pickup or
delivery.

110

FIG.7C

JuNed ‘SN

9007 ‘0T "unp

0% JO 11 19948

7d 189°490°L SN



/€ abed
v Hayx3

Start

A

connection with mobil_e things.

A

Monitoring travel data in M

100a

114

Causing initiatton of a notification
communication to a personal
commuhications device based
upon the travel data.

115

/

During the notification
communication, providing a
plurality of arrival or departure
times in relation to a location and
enabling selection of one of the
times.

116

Y

Causing a mobile thing to arrive
at or depart from the location at

substantially the selected time.

FIG. 7D

117

judled "S'N

9007 ‘0T "ung

05 40 T 199YS

7d 189°490°L SN



ge abed
¥ Naigx3

Causing initiation of a
notification communication 1o a
personal communications
device associated with a party

!

'Receiving a response
communication from the
party's personal
communications device

Y

Modifying the manner in which
future notification
communications are to be
sent, based upon the response

FIG. 8

112

113

jusied 'S

9007 ‘0T "unr

05 JO €1 1994S§

79 189°¢90°L SN



{ Stat )

f

Modifying contact data based
upon the response

5¢ abeg
W EquUxg

!

Causing one or more cther
notification communications fo
the party and/or one or more
other parties, based upon the

modified contact data

FIG. 9A

L
[ ]

121

122

13

J

Modifying ¢ontact data based
upon the response

131

e

Causing the notification systﬂ

to refrain from sending
notification communications to
the party's personal
communications device after
receiving the regponse

132

Causing one or more other
notification communications to
the party and/or one or more

other parties, using one or
more different cormmunication

methods, based upon the

modified contact data

133

FIG. 9B

( Start )

1

Modifying contact data based
upon the response

Y

Causing the notification system
to refrain from sending
notification communications tc
the party's personal
communications device after
receiving the response, until
the detection of one or more
evenis

X

Menitoring for occurrence of
the one or more events

v

Causing one or more other
notification communications to
the party and/or one or more

other parties, using one or
more communication methods

FIG. 9C

113

>

141

142

143

144

\

Judjed 'S

9007 ‘g7 "ung

0S JO #1 133Ys

7d 189490°L SA



ov abed
v uquxa

( Stat ) 100b

Y

Receiving a notification 151
communication with a personal
communications device 7
associated with the party from
the notification system

Y

'Receiving an input response 152

from the party associated with

the personal communications
device.

Y

Communicating the party's response from the
personal communications device to the
notification system. The response may merely
-confirm receipt of the notification, may indicate a
desire to carry on a discussion with a
representative, and/or may indicate the manner in
which future natification communications should
be communicated to the party.

FIG. 10

Jued ‘SN

0007 ‘0T "unf

0S 30 ST 199Ug

74 189°490°L SN



L afed
¥ Hquyxg

{ Start )

\

o 161
Monitoring travel
data assaciated |
with a mobile thing
Contacting a party 162
based upon the |—"
travel data
B |
Providing an

advertisement to the
party substantially
during the contact

y

Charging a fee or
monitarily benefiting
from providing the
advertisement

164

FIG. 11

Enabling a party to indicate a 171
willingness to receive one or —/

more advertisements during
a naotification regarding a

mobile thing

L

Providing a notification

172

communication involving | ./

travel status of the mobile

thing

h 4

Providing an
advertisement as part
of or accompanying
the notification
commuynication

173

_/

Y

Charging a fee or
monitarily benefiting
from providing the
advertisement

174

_/

FIG. 12

Judyed S

9002 ‘0T maf

05 JO 91 133Y§

79 189°490°L SN



Enabling a 'party to indicate a

willingness to receive one or
more advertisements during
a notification regarding a
mobile thing

181

-

'

182

Providing a notification
communication involving
travel status of the mobile
thing

/

2t 2bed
¥ qiux3

Providing an
advertisement as part
of or accompanying

184

W

‘_

FIG. 13

e

Charging a fee or
monetarily benefiting from
providing the notification
communication

the notification
communication

Y

Chargin'g afeeor
monitarily benefiting

B

from providing the
advertisament

Providing a discount based

upon the party's willingness

to receive the one or more
advertisements

183

Juaged ‘SN

9007 ‘07 ‘unp

05 30 L1 199Y§

7d 189°b90°L SN



Monitoring travel data
associated with a mabile thing

'

Causing communication of a
notification involving a delivery
or pickup task associated with

Monitoring trave! data

|

associated with a mobile thing

v

Causing communication of a

or pickup task associated with

201
1

202

ded ‘SN

natification involving a delivery _/

the maobile thing to a personal
communications device
associated with a party

the mobile thing to a personal
communications device

associated with a party
193 ‘ 203

Receiving location data from _’/ Receiving location data from —/
the personal communications the personal communications

£ abed
¥ 1gyx3

device device
Determining one of more 194 Determining one or more mobile things 204

stop locations, based upon /

with one or more corresponding stop /
the device location data and

locations, based upon the device location
the travel data associated data and the travel data associated with
with the mobile thing the mobile thing

Y ¥

Causing communication of Causing communication of an
an identification of the stop 195 identification of the mobile things | 209

location(s) to the personat / and stop locations to the personal |

communications device so communications device so that the

that the delivery or pickup delivery or pickup task can be
task can be accomplished at accomplished.

one of the stop locations.
FIG. 14B

FIG. 14A

9007 ‘07 "ung

06 JO 81 124§

74 189°F90°L SN



Receiving timing criteria

211
I

Y

212

Monitoﬁng travel data

associated with a mobile thing

Y

Determining one or more
stop locations, based upon
the timing criteria and the
travel data associated with
the mobite thing

¥ efieg
CRILIEE]

Y

Causing communication of
an identification of the stop
~ location(s) to the personal
communications device so
that the delivery or pickup
task can be accomplished

FIG. 15A

213

214

Receiving timing criteria

y

Monitoring travel data associated with
a plurality of mobile things, e.g., first
and second mobite things

¥

Y

Determining one or more first and
second stop locations, based upon
the timing criteria and the travel data
associated with the first and second
mobile things, respectively

Y

Causing communication of an
identification of the first and second
mobile things and the first and
second stop locations to the personal
communications device so that the
delivery or pickup task can be
accomplished at least one of the stop
locations

FIG. 15B

221 ‘}
I

222

223

|/

224

Juded ‘SN

9007 ‘0T "unp

05 JO 6T w248

74 [89°P90°L SN



gt ebed
¥ Haigx3

Monitering travel data
associated with a mobile thing

!

Causing communicating of a
notification involving a delivery
or pickup task associated with
the mobile thing to a personal

communications device
associated with a party

Memory
30b

Authentication
Information

234

]

Causing authentication

231 210

)

232

_

233

information to be provided to
the personal communications

device that indicates to the
party that the notification is
from an authorized source

FIG. 16

Jued ‘S

9007 ‘0T map

0€ JO 0T 1934S

7d 189°490°L SN



g abed
v 1qIux3

(___INTERNET SERVICE PROVIDER 151 x|

Fie Edi GoTo Views Events Window Help 1= X
Fs
FROM I _ SUBJECT _ I RECEIVEDJ
XYZ-Charty@secur  Asriving in 2 Minutes (1:49 PM) - Secwity By Secure Arvival 1:.47:58 PM EST
Subj: YXZ CHARITY ARRIVING IN 2 MINUTES VERIFIGATION WS
Date: 1/28/1995 1:47:56 PM Eastern Standard Time BSL08R
From: PatSmith@SecureAmival.com ]
To: NancyS@Domain.com SECURE
NOTIFICATION
The person to the right will be approaching your )
home at 1:49 pm. "r?rr}
: . 235
Please reply to this message for additional
verification, to cancel the arrivzl, or to reschedule.
Save | Delete I Reply I -
ISP BROWSER 845
38 Start] comwecren l AM

FIG 16A

yudjed ‘SN

900¢ ‘0T "unyp

05 JO 1T 19348

T4 189V90°L SN



Lt sfied
¥ Haiyx3

Causing establishment of a first
communication session between the
system and a PCD

e

Permitting a parly to identify a pickup
{ocation, a dropoff location, and one or
more notification preferences

L

During the first communication session,
permitting a party to identify {a) a
communications method for providing a
notification, (b) a pickup location and
{c) a dropoff location

!

Identifying a mobile thing based upon
the identity of the pickup location, the
dropoff locaticn, or both

Y

Identifying a mobile thing that will arrive
at the pickup location for pickup and
that wilt travel to the dropoff location for
dropoff, based upon the identity of the
pickup location, the dropoff location, or
both

Causing communication of an identity
of the mobile thing when appropriate,
pursuant to the one or more notification
preferences

Y

261

262

263

FIG. 17A

Causing establishment of a second
communication session in accordance
with the communications method for
providing a notification

264

J

communications session,
identifying the mobile thing.

FIG. 17B

During the second %

265

JuRsed SN

9002 ‘07 ‘unf

0§ JO TT 129US

79 189490°L SN



{ Stat )

L

During a communication session with a
personal communications device,
determining a location of the personal
communications device

¥

j1 250¢
272

8 abeg
LR E]

ldentifying a mobile thing to travel to
the location or a different location for a
pickup or delivery based upon the
determined location

FIG.17C

Establishing a first communication
session between the sysiem and a
personal communications device

Y

During the first communication session,
determining a location of the personal
communications device

Y

Selecting a mobile thing from among a
plurality to travel to the location or a
different location for a pickup or
delivery at the location

h i

Estabiishing a second communication
session between the system and the
personal communications device when
one or more user preferences criteria
refating to travel status of the selected
mobile thing have been satisfied.

FIG. 17D

281

) de

282

283

284

Juared ‘SN

9007 ‘07 ‘unp

0% JO £7 124§

79 189°490°L SN



6+ abed
¥ QX

291

Monitoring travel data associated with a
mobile thing in relation to a location or
region

290

Y

292

Monitoring travel data associated with a
personal communications device in
relation to the location or region

Y

Causing a notification communication
to be initiated to the personal
communications device when the
device is at or within a predetermined

293
L/

proximity of the location or region

A

Before, during, or after the forgoing
causing step, causing a different
notification communication to be initiated
to the personal communications device
when the mobile thing is at or within a
predsfined proximity of the location or
region

294

|/

FIG. 18

wAed ‘SN

9007 ‘07 ‘unp

05 JO ¥T 19214§

79 189°490°L SN



311

Monitoring travel data associated with a
mobile thing

%

/

Y

Scheduling a natification
communication

Y

0g 2beyq
¥ Hqyx3g

Analyzing traffic flow predicament data
associated with a travel path to be
traveled by the mobile thing

312

313

Y

Rescheduling the natification
communication, based upon the traffic
flow predicament data

FIG. 19A

310a

321

Monitoring travel data associated with a
mobile thing

310b

'

Storing a notification time period
associated with a notification
communication, the time period
indicative of a proximity of the mobile
thing to a location

322

A

Analyzing traffic flow predicament data
associated with a travel path to be
traveled by the mobile thing

323
/

l

Determining when a notification
communication should be initiated,
hased upon the notification time period
and the traffic flow predicament data

324
-

FIG. 19B

Jued ‘SN

9007 ‘0T "unp

(S JO ST 1YY

74 189°490°L SN



331

Analyzing traffic flow predicament data ) 310c

associated with a travel path to be
traveled by a party or mobile thing
Causing initiation of a notification 332

communication session with a personal| J
communications device, based upon
the traffic flow predicament data

" 15 abey
v 1aix3

:

During the notification communication 333
session, causing a message to be )
provided that indicates a state of traffic
flow along the travel path

FIG. 19C

uANed ‘SN

900z ‘0T "unp

05 J0 97 199§

74 189V90°L SN



Zs abey
v iqiyx3

341

first communication device

340a
Monitoring travel data associated with a R

Causing a notification communication session

to be initiated to a second perscnal

communications device, the notification ’/

communication including a message

requesting a response and a travel status

report indicating a proximity of the first

personal communications device to a location

v

Receiving the response from the
second personal communications
device

) J

personal communications device

Communicating the response to the first 344

FIG. 20A

Monitoring travel data associated with a
first personal cormmunications device

!

Receiving a message from the first
personal communications device, the
message including a request for a
response

h 4

Causing a notification communication
having the message and a travel status
report of the first personal
communications device to be intiated to
a second personal communications

device

Y

Communicating the response fo the first
personal communications device

FIG. 20B

351

) ]40b

352

353

Juded ‘SN

9007 ‘0t "unp

0S 30 LT 993U

79 189°490°L SN



g obed
W HGux3

Monitoring travel data associated with a
first personal communications device

L

Causing a notification communication
session to be initiated to a plurality of
personal communications devices, the
notification communication including a

message requesting a response

361
) j40c:
362

/

¥

Receiving responses from one or more
of the plurality of personal

communications devices

Y

363

Producing a list of stops for the first
personal communications device, based
upon the responses, the lack of
responses, or a combination thereof

' FIG. 20C

uNed 'S

9007 ‘0T "ung

0¢ JO 8T 194§

79 189°490°L SN



5 afieg
v 1aIgxs)

10
RECIPIENTS OF NOTIFICATION BASE STATION CONTROL VEHICLE NAVIGATION DEVICE WITH
MESSAGES UNIT/S NOTIFICATION MESSAGING
75h
PERSOM'S 40a
75g TELEVISION
RPl‘:rasom's 7

MOBILE PHONE

PERSONAL OR

NAVIG‘.’A%&%EYSTEM

75e

PERSON'S
WIRELESS VIEWER

\ PERSON'
NETWEDRKED
COMPUTER

“THE JOMES FAMILY,
PARTY OF 4I5S ARRIVING
iN 20 MINUTES, PLEASE

CONFIRM A RESERVATION
IF AVAILABLE BETWEER
20 - 45 MINUTES FROM
THIS TIME?

MOBILE COMMUNICATION DEVICE
EQUIPPED WITH LOCATION DEVICE

VEHICLE WITH ROUTE
OR STOP LIST

DEVICE

Juased ‘SN

9007 ‘07 "unf

0% J¢ 6T 124§

74 189°490°L SN



gg abey
¥ Haux3

COMMUNICATION OPTIONS

COMMUNICATION THROUGH BSCU

40

SRV I AN
38b !

405 COMMUNICATION DIRECT (NO BSCU)

A

404\-'{\ JOIN BOB JONES AT XYZ ITALIAN 5
| BOB JONES 1$ ARRIVING IN 20 MINUTES e )
Ao

¥ RESPONSE MUST BE RECEIVED WITHIN
. AT THE X¥Z Hallan Restaurant ...

4 MINUTES & 57 SECONDS
WiILL ¥YOU JOIN THEM? PLEASE, RESPOND N
M“ ‘-.\‘
75j 75i

FIG. 22

jued SN

9007 ‘0T "uny

05 JO (g 199Y§

79 189490°L S



gg afiey
¥ Iquux3

RECIPIENTS OF
NOTIFICATION MESSAGES
75h
N TeLewsion
PERSOMN'S
WMOBILE PHONE .

75f

PERSON'S
NAVIGATION SYSTEM

PERSON'S
WIRELESS VIEWER

75d
— PERSON'S

NETWORKED COMPUTER.

"THE WHITE FAMILY, 1

ETA DETERMINING !

MTCU

{IN-VEHICLE NAVIGATION SYSTEM)

E.G,MAPPING, ' 431 425
HISTORIC DATA, f

{External and/or
Internal)

! TRAFFIG,ETG. +

: . 427
PGSITIONING

' 432
SYSTEM E.GG, f \’\

SEND SELECT COMPANY | 426
NOTIFICATION FROM LIST TO
NOTIFY
A Iy
o
A 4 ¥
REQUEST 428
RESPONSE MENU f

GPS, LORAN, 1

GLONASS . ' 29
"""""""""" : L f

38a I' Pa——

MT MANAGER

PARTY OF 4 |5 ARRIVING 11g »

<
IN 20 MINUTES, FLEASE @/
CONFIRM A RESERVATION
IF AvAll ABLE BETWEEN
2045 MINUTES FROM
THIS TIME?

=

1

wh ¥
.»-";7 - N
B— |
Sweet

SEND

% NOTIFICATION
443 /
437~ ~ETA = 20 minutes - 12 Mites

Iahan Ressurants = ¥

439 1) Plzzaria Halian
s, 2§ XYZ Itallan Rostaurant

WAITING FOR A RESPONSE

3] Italan Cuising

75

FIG. 23

15

Juared ‘SN

9002 ‘0T ‘unp

0% J0 ¢ 1394S

7d 189490°L SN



.G afieg
W ax3

b

A

- UNDER WHITE

PERSON'S
NETWORKED COMPUTER  7H”d

NOTEFICATION WAS
RECEIVED AND YOU HAVE
A CONFIRMED
RESERVATION AT 6:40PM

455

?
456\:; YES 'L ¢NO

45?\'\ YES¢ ¢NQ

-

AN ARRIVAL NOTIFICATION
WAS SELECTED FOR THE

h

451
\\‘
e SEND MESSAGE
452
\\‘
,r—>I HAS RESPONSE OCCURRED?
YES
i i NO
RESPONSE FAILURE
< STATE BEEN S—
NO REACHED? YES

XYZ ITALIAN RESTAURANT

N ¥
SHOULD THE MESSAGE
INCLUDE A REQUEST FCR
RESERVATION

SHOULD THE MESSAGE
RECIFIENT RESFOND?

WHAT IS THE

RESPONSE
 FAILURE

STATE?

7

PLEASE CHECK-IN UPCN
ARRIVAL. THANK YQU.

1 T ]
2 C 3 C

[—

PERSON'S
IN-VEHICLE NAVIGATION SYSTEM 75k

* L 436
o/ A e
A

<% CONFIRMEL 6:40PM

P 5’{\-4\136\
437 \-{-\ ETA = 16 minutes - 8 Miles

4483 XYZ fallan Rastaurant "Noflfication Was Recaived
And You Have A CONFIRMED RESERVATION AT A:40PM

Under White. Please Checkn Upan Arrival. Thank Tou.

FIG. 24

Juyed ‘SN

9007 ‘07 "unp

0§ JO T 193US

7d 189'+90°L SN



86 afied
¥ IgILx3

461
(

7’

TH-VEHICLE NAVIGATION 5YSTEM UTILIZING TIME BEFORE/AFTER MESSAGE

% XYZ ltalian
Rostauram

| ETA=20minutes - 12 Miles |

Reclplorsts of Notifeation Messages Must Respend
Within (5 Minules) Or Systam Wil Not Excapt?

WA SENT AS THE DEFAULT FOR RECIPIENTS YO RESPOKD TO NCTIFICATION MESSAGES

SEND
NOTIFICATION

<>

462
{

FIG. 25A

4

EN-VEHICLE NAVIGATION SYSTEM UTILIXING DISTANCE AFTER MESSAGE
¥AS SENT AS THE DEFAULT FOR RECIPIENTS TO RESPOND TO NOTIFICATION MESSAGES

| ETA =20 minutes - 12 Milas |

Rocipients of H

Must R

Agcoptanci?

Within {8 Miteq) Or Symtam Will Promygt For

EEND
MOTIFICATION

IN-VEHICLE NAVIGATION SYSTEM UTILIZING L.OCATION AFTER BESSAGE

£
AL itatla
i Rartauran

[ ETA= 20 minutes -12 Milas |

of Musl
Bafore This ¥ehicle Arives Al The Prosel Location,
Oieplaynd On-Scraen?

WAS SENT AS THE DEFAULT FOR REGIPIENTS 70 RESPOND TO NOTIFICATION MESSAGES

SEND
NOTIFICATION

FIG. 25B

464

INWEHICLE MAVIGATION SYSTEM UTILIZING FiRST RESPONSE AFTER MESSAGE
WAS SENT AS THE DEFAULT FOR RECIPIENTS TO RESPOND TO NOTIFICATION MESSAGES

/| XYZMaitan

Reslaurant

f

ETA = UNKNOWN

Tho Flrst

To The

Will Ba Excepipd?

7

FIG. 25C

FIG. 25D

Jusged ‘SN

9007 ‘07 ‘unf

0S JO £€ 194§

79 189490°L SN



g5 2bed
¥ Hax3

{ Start )

Y

WHAT IS THE NEXT
STOP?

475
|/

471
N VEHICLE
- LOCATION
DETERMINED
472 ¥
\

473

474

™\ WHAT ARE NEXT
STOPS?

Y

!

TYPE OF STOP IS
{0S} QUTSIDE SERVICE

L

v

\L DG HAVE ANY

ADDITIONAL STOPS

TOADD OR
DELETE/?

() Ce)

IS RESPONSE NEEDED
FOR {OS) TYPE STOPS?

)

A}
™ CHANGE ROUTE

OR STOP LIST

DETERMINE IF RESPONSE
HAS OCCURRED

478

VEHICLE
STOPS

0 ) 1820 Delk Road

1.} 4040 West 6th Ave

FIG. 26

juared ‘SN

9007 ‘07 "unp

05 30 pE 194§

79 189P90°L SN



09 abeyq
¥ uqiux3

.
505 500

TIME FROM |/ .
5 PLANNED STOPS CURRENT | 501 i @ PE:;?;E,E\:E:ES §
LOCATION \_\‘
HETOR LOCATIONS ™ 00:00:00 NOTIFY PERSON AT  riaf é
1 2 700:04:50 DELIVERY ADDRESS #03 | i i d =
: i 00:03:00 OF 30 MINUTE ARRIVAL | il 3
il| DESTINATION : HiE A12 Sefvce vewcLs
OF STOP H 502 A S kfnﬁ%el;':‘&
. E ‘r : 5 RESPOND TD THIS :
: 401 : \.ﬂ‘\ HiH MESSAGE :
{ : PERSON AT DELIVERY g
: : 00:10:50 ADDRESS #03 MAY :
s = : 00:12:00 RESPOND WITHINZ0 | ||} :
:|| DESTINATION : 00:13:50 ql :
: E 00145-00 MINUTES OF 1: ,
il OF DELIV bt A :
: OF DELIVERY ! 00:16:50 NOTIFICATION i DRIVER RECEIVES ;
: #02 . 4| 7sc :
: 00:18:00 503 A NOTIFICATION OF
H RESPONSE FAILURE ¥ £, 00:19:50) Y |k FAILURE STATEOR | !
| o2ioh Ni| wren no ResponseIs | i f CONFIRMATION |
00;24;00 N MADE FROM THE i, ,
] 00:25:50 INTENDED REGIPIENT | I ’
: 00:27:00 WITHIN 20 MINUTES [T
:[l DESTINATION |, 1 .. . ... _op2gi50 AFTER NOTIFICATION, | i}
!|| oF DELIVERY 00:30:00 FAILURE STATE

#03 Y 00:31:50 IS REACHED il

Juared ‘SN

9007 ‘0T 'unp

0% J0 ¢ 19248

74 189°F90°L SN



19 abey
Y s

506
.............................................. e YOO
I
DELIVERY ADDRESSES WITH DISTANCE
CONFIRMATIONS FROM :
: LOCATION |
. ............ A G:T'.H.A{:...... [PYTeTTTYN 0006:6‘6 ..... ;
| +OCATION ,I, 000055
.............................. . 0000:40. { | i :
‘ 0000:60 | | i s
: —— 0000:80 | : i !B ="Trons < vz tms
i DESTINATION R B T I ¥ S * DOD.1 :.ou . IE ; o % _‘?]ﬁi%_;lzig_
‘|| OF DELIVERY RESPONSE 0001:20 ] Ll _____;_ 5
: 204 el L. Dootap, | i pfrete o T e
e 0001:60 | © |{: ' S i
. 0001:80
T; .............. !r ............... . 060.2:00.
: 0002:20
: DESTINATION | AN N 0002:40
)l OF DELIVERY { &S ] RESPONSE 0062360
: 205 —\_/ L~ 0002:80
= T T 0003700
: 0003:20
TS R R  DOT3H0"
H| DESTINATION N M| 0003:60
5 OF DELIVERY i YES7 RESPONSE [> 0003:80
#06 v/ 17| 0004:00
0004:20

FIG. 28

Jusyed 'S’

9007 ‘07 "unp

0§ JO 9¢ 13218

74 189°b90°L SN



zg 2bed
¥ UaIuxa

Juajed ‘SN

51 1.—\ BASED ON RESPONSES
WHAT IS STOP AND / OR PCD
DELIVERY LIST NOW? 75¢c
512
™™ WHAT IS NEXT STOP P
ON DELIVERY LIST? [
¥OUR ETAP LIET HAE BEEM UPDATHED at llllm
+ IITETBEE Hmat BEh Avenie, €oiil
. HIE 9T0F - CONVIEMED
513 g 3222 WaBt Gth Avenum, <----
BSCU o~ 1S THIS A CONFIRMED FEXT 5307 .10 Resnona

40 I > DELIVERY ADDRESS?
{RESPONSE FROM USER)

L

9002 ‘07 ‘uny

0¢ JO Lg 19US

51 4\_‘\ DISPLAY THE
INSTRUCTIONS CN
LCD
515

RS N WAIT FOR NEW
ROUTE LIST CR MORE
INSTRUCTIONS

FIG. 29

7d 189°v90°L SN



£g abey
v 1qux3g

B5CU 40 OR MTCU 15 540
........................................................................................................................................ A
ROUTE STOP DESTINATIONS 331
........................ v WHAT IS
NOTIFY THE RESPONSE
NEXT FAILURE STATE?
........... vt DESTINATION
DESTINATION 543

...... OF DELIVERY '532 r/

#16 L-,‘ h 4 USER SYSTEM
............... DETERMINE RESPONSE PREFERENCES || PREFERENCES )

FAILURE STATE
533 L..\‘ ‘}
LY gESTWAT'ON - »  HASRESPONSE TIME BEFORE
: F DELIVERY ™ QOCCURRED? ARRIYAL
#17 - 544
"""""""""" i 534 L_\\ Y LOCATION AT OR
‘ FRIOR TO DEETINAT!ON

| Joesmnon] | sresrone e
; OF DELIVERY H : ORIVER ACTIVATED | |
#18 : ' FROM MOBILE CEVICE
.E ....... I L R R . : ‘n— 546
ROUTE LIST >
i* -y | DESTINATION | - - - - - i 535 STOPNWBLER
g OF DELIVERY ' H Loy 547
L l . #19 FAILURE STATE U'STghElf;gI::VTf:;:ROM <
HAS CCCURRED - - 543

Jusyed ‘SN

6007 ‘07 "unp

05 JO 8¢ 194§

78 189°490°L SN



g abed
v Haiyx3a

" BSCU 40 OR MTCU 15

; CHANGES BY DRIVER AND |
i UPDATES TO DRIVER :
DELIVERY ; :
LIST :
: . 561
EATLQCATION MAKING A DELIVERY, LOOK INACTIVE DATA g
BASE FOR NEXT 5TOPS [« :
ON DELIVERY LIST :
DELIVERY TO BE MADE #4 [ N ; ;
3 : 562 g
A CONTACTNEXT |/ :
i L » ADDRESS ON
H | DELVERY TO BE MADE #5 1 . STOP LIST ACTIVE
i ¢ ' B v 563 DATA BASE OF
l DELIVERY TO BE MADE #6 l : WALT FOR A RESPONSE + C”S:ﬁ“;ERS
......................... FROM CUSTOMER DELIVERIES
_ ¢ 564 65
Y : 967 @ DID CUSTOMER 4~ SHOW CUSTOMER IS tj
il |REQUEST FOR PICKUP #7 ] ; l ANSWER OR _ AVAILABLE FOR
3 A :i '3
: 3 HASs!;ggl.-éJR RESPOND? ) DELI\%ERY
v REACHED? - 566
o BRRF: SHOW RESPONSE LS
DELIVERY TO BE MADE #8 : e FAILURE STATE FOR
.......................... THIS CUSTOMER

e d 'S

9007 ‘07 ‘unp

05 JO 6t 19948

79 189‘490°L SN



Gg ofied
¥ auxg

e S

571 ROUTE DATA 572 DRIVER DISPLAY DATA
| L’"\
573 574 575 576 577 578
STOP NUMBER GPS / LOCATION TIME TO STOP| TIME OF DAY CONFIRM - STOP
CLANNED) .o CODE  NUMBER MANE ADORESS
wSTOR.L 2 A 18T.0505980, A1212), PR L= S 1 ] < AB COMPANY 18 Jahn Dag Drive
STOP 002 18T, 0404040, B555656 ; sSweel
sToP 18T, 0303030, 1818181 D5:45
35 Horme Straet
sTOR 0oS 18T, 0401010, S515515 UBis4 0AI13:AM ] 005 STEVE JONES 855 Long Drive
STOP 006 18T, DIDRDSO, 7227227 DE:12 08:13:46AM u 008 GLOBAL INC. 1000 Chase Sreet
STOP o7 18T, 0808080, 4894954 05:5% 08:25:37AM u oo7 FRET) SEED 105 River Street
STOP [ 18T, O707070, 2002002 12:30 OBABOTAM: RS R, . AMA COMPAN
STCP ool 18T, 0606060, BI3ENIG 03:58 D3:42:05AM u CLAYINDUSTRY 1 ness
sTOP DD 16T, 1515151, 8449449 0433 08.46384M U RN BOE T S Faldew Bteel
STOP D14 18T, 1414941, 131131 o7:28 08:54:0B4K o SMITH 8181 Oak Drive
sTOP o2 18T, 1313131, BABAB4G 08:56 09:01:01AM u A3A VENTURES 8581 Second Streed
STOP 013 18T, 1242121, 1919191 07:38 ©9:08:37AM y C.L. BLACK 777 Lookaut Crive
STOP ma BT, 1111111, 3808083 04:50 09;33:27AM w JIM SMITH 1100 Abe Drive
STOP 015 16T, D03003D, 526526 05:20 D3:38:47AM [ L, WILLIAMS 9922 hightawer Streel
STOP 016 1BT, DOB0CAD, 81181186 09:48 09:28:35AM N~ PARK COMPANY 3300 Walk Drive
STOP 017 18T, DGT0070, 5005005 02:33 09:32:085M lnce,
STOR [TE] 18T, DOBHAED, 9119113 0715 09:38:29AM 1enann J00 Yower Plac,
STOP 013 18T, BOSH050, £O30030 05731 DI:44:54AM w SUSAN JONES 300 Harris Drive
STOP 0zZ0 18T, 00A004D, B554558 08:01 w IDEAL SPORTS 844 Thirg Street
STOP 021 18T, 0030030, 1333133 D5:44 w THE BROWN COMPANY 555 Third Strect
STOP 022 18T, 020020, 6444644 05:42 I W OUT SIDE SPORTS 1510 Third Street
STOP 023 18T, 0010015, 1999182 07:22 10:41:50AH4 w K.FIELD 200 Pine Drive
STCP 024 1BT, 0009000, 600 0030 0510 10:17:00AM W LANCE PATTERSCN 50t Pine Stresl

9007 ‘07 "unf

0S JO 0% 194§

FIG.32

74 189°F90°L SN



HEFD

File Edit GoTo Mal Members Window Help

e~ & 7 & H

gg afied
v 141yx3

Setting Up Responses To Natification Messages =8 X
Responses May Help To Verify That Each Recipient
Has Received An Notification Message
581

A\

WOULD YOU LIKE TO SET UP

NOTIFICATION RESPONSES

OR CONFIRMATIONS TO
NOTIFICATION MESSAGES?
YES NO HELP
w

g8 Start Notificatlon e PIVIS_H _’)

FIG. 33

Jue)ed S'N

9007 ‘07 'unr

0% JO T# 19948

7d 189°v90°L SO



19 obed
v BaIyxg

Notification | REER

_Eile Edit GoTo Views Events Window Help
Response Set-up

Ll
Please Enter A Response Time For I
Notification Messages!
F
Please Enter The Maximum Amount Of Time For 10 :00
Message Recipients to Reply To Notification Messages - ::;
v
A message recipient must reply within this L]
amount of time after the message was sent. '_j
-
Picase Enter The Time Before Arrival For A Message 00 00
Reclplent to Reply To A Notification Message ===
A message recipent must reply within this amount of fime -
before the arrival or departure
of a vehicle. Entering zero (0) means a message recipient must
tenty.befors the yehicle amives
Please Enter A Time-Of-Day For A Message 6 :30p
Recipient to Reply To A Notification Message -
A message recipient must reply within this amount of time
before the arrival or deparlure
of a vehicle. Entering zero () means a8 message recipient
must reply before the vehicle arrives.
]—" Would You Like To View The Available Options When NO ,_,508
Responsels Within Your Select Time (above} Occur?
. i 4

FIG. 34

Judjed 'S'N

9002 ‘0T ‘ung

0§ 30 TY 12248S

4 189°P90°L SN



“Notification EIXN

File Edit- GoTo Views FEvents Window Heip =X

Response Set-up

gg abeyq
¥ NGIYx3

Please Enter A Prior Stop Number Before The
Arrival, That A User Must Respond To
A Notification Message!

03

Stor batovs arrvel

X Please Enter The Number Of Stops Before The Destination

60 8‘ A message recipient must reply before the number of stops befare arrival is reached,

WOULD YOU LIKE THIS STOP TO BE THE
ARRIVAL OR DEPARTURE?

Amival I Depamrre_] HELP |

Would You Like To View The Avaitable Options When NO
Response/s Within Your Select Stops (above) Occur?

A Start Noufication ST 2715

FIG. 35

Judjed 'S

9007 ‘07 'unf

0§ JO £7 199Y§

79 189°b90°L SN



59 ebeyd
¥ haiux3

Notification =X

File Edit GoTo Views Events Window Help =

' -]
Please Enter A Vehicle's Minimum Distance

Away From A Destination, That You Would Like
A Response Back From The Message Recipient!

Please Enter A Distance Away From A Destination That:

~/  AResponse Back From A Notification Message l 21.200 E |
-

621 Must Be Received miles

Would You Like To See A Vehicle's Location [
A/t_l', his Distance, Away From A Selected Destination On A Map?
g22 WOULD YOU LIKE THIS
DISTANCE AS A DEFAULT
FOR ALL RESPONSES?

} NO I | YES‘_I | HELP {

“NO! ALLOWS YOU TO SET DIFFERENT PREFFERENCES
FOR EACH CONTACT OR ACTION ON LIST

FIG. 36

Juoreq ‘SN

9007 ‘0T ‘ung

0S J0 PP 1924§

74 189°490°L SN



o/ abed
v Haiyx3

" Notification HEFA
File Edit GoTo Views Events Window Help i= X

Define A Location/s That You Must Receive
A Response From As Vehicle Arrives or Passes!

b

Streel Markers —

Offers direct locations that
Malification Message Responses
must ba raceived befare amiving or
Departing trom thesa areas. You

may use mone than ong!

.

WOULD YOU LIKE THIS TO
BE THE ARRIVAL OR DEPARTURE FROM
THIS LOCGATION?.

Arrival Deperture HELP

| Save ] CancelJ Defauﬂ
|

K M Star| rerenen G | | | 715

FIG. 37

3rd Sireet

Juded ‘SN

9007 ‘0T ‘unp

05 30 S¥ 19ay§

79 189V90°L SN



L2 ebed
¥ Haix3

Notification | ERY

File Edit GoTo Views Events Window Help = X

Define A Circle Perimeter For Receiving
A Response When The Vehicle Arrives or Passes!

&= Circle Perimeter v

«=» Circle Perimeter |2 e,
£ Grid Perimeter/s W
[ S treet Markers -
Way Points

? Vehicle Defines
O Prior Stop

Circle Perimaters
Offer you a circutar a-ma
around your home of office.
Additionally, you may view

3rd Slreet

time & distanca by placing your

cursur on a strest at lhe edge
of the clrcle!

] Save J l Cancel l [Default]

Start Naotification @ 2710

FIG. 38

Jued 'S’

9007 ‘0T ‘unf

0S 30 9% 198

79 189'P90°L SN



Notification

HET

File Edit GoTo Views Events Window Help

~i5] X|

z£ abed
v 1Iqiyx3

Please Select An Option, When A Response

Is Not Received Back From
A Notification Message?

644
Would You Like To Be Notified?

645 Would You Like The System To Automatically

Notify Another Person {On Contact List)?

646 § Would You Like The System To Automatically
Contact The Next Person On A Route List?

647
‘%\ Would You Like The System To Notify The Driver?

648. Would You Like The System To Provide You With

Available Options And Allow You To Decide?

x| x| x| x| x|

\ Start Motification @ l

2113
PM

FIG. 39

3Red 'S’

900¢ ‘0¢ ‘unp

0S JO Ly 193U§

79 189°490°L SN



£z abed
W HqIxa

INTERNET SERVICE PROVIDER HEFD

File Edt GoTo Views Events Window Help - E'ILI

YOU HAVE RECEIVED NEW MAIL

FROMJ SUBJECT JRECEIVED |

B50_| ~ ANSPROVIDER - You Have A Delivery - Please Provide The Time You Will Be Avaiiabie? 8:45am £1/31/97

Save l _Deletel ReP’Y|

ISP BROWSER AM
k o Startl (CONNEGTED) I

FIG. 40

yuajed ‘SN

900Z ‘07 ‘unp

05 JO 8¢ 194§

79 189°490°L SN



Notification Failure Detection System

b2 abed
W HOLXT

Juaed ‘SN

9007 ‘07 "unp

0S JO 6F 199YS

701
MEMORY
714
PROCESSOR NOTIFICATION FAILURE
712 DETECTION SOFTWARE
710
[ OPERATING SYSTEM
(0/S)
722
LOCAL INTERFACE 718 >
INPUT/OUTPUT
DEVICE(S) PCD
(0) 5
— FIG. 41

7d 189F90°L SNt



Storing information pertaining to timing
associated with a scheduled notification
communication.

judted SN

¢

Determining that the scheduled
notification communication failure has
occurred, based upon the timing
information.

G/ abey
WV HQIUXS

l

Causing one or more tasks to be
performed based upon the scheduled
notification communication failure.

FIG. 42

9007 ‘07 "uny

0€ JO (S 19934S

6 189'90°L SA



US 7,064,681 B2

1

RESPONSE SYSTEMS AND METHODS FOR
NOTIFICATION SYSTEMS

CLAIM OF PRIORITY

This application is a continuation of application Ser. No,
104706,591, filed Nav. 12, 2003, which claims priority to the
following provisional applications: Ser. No. 60/473,738,
filed May 28, 2003; Ser. No. 60/473,742, filed May 28§,
2003; Ser. No. 00/473,949, filed May 28, 2003; Ser. No.
60/486,768, filed Jul. 11, 2003; and Ser. No. 60/498,819,
filed Aug, 29, 2003, All of the foregoing applications are
incorporated by reference in their entirety,

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to data comunu-
nications, information, and messaging sysiems and, more
particularly, to systems and methods that notify a party of
travel status associated with one or more mobile things
(MTs).

2. Related Art

For at least the purposes of allowing better preparation
and scheduling, for example, with respect to pickups or
deliveries, it would be desirable to know, with substantial
accuracy, the expected arrival or departure time of a mobiie
vehicle or thing (for example but not limited 1o, a bus,
automobile, truck, train, ship, plane, aircraft, ete.} with
respect to a location.

For example, consider a commercial bus service. A person
intending to catch a bus or intending to pick up a friend or
relative at the commercial bus station usually calis the bus
station to find out the approximate arrival time {(information
which is oftentimes unavailable or unreliable) and/or arrives
-at the hus station prior to the scheduled arrival or departure
time of the bus, hoping that the bus is not significantly
delayed. With knowledge of accurate arrival or departure
information, adjustments can be made to one’s schedule to
avoid having to wait extended periods for a vehicle.

Another example involves school children that ride school
buscs. The arrival times of school! buses at scheduled stops
can be significantly affected by many factors, such as
maintenance problems, rush hour traffic, congested urban/
suburban conditions, and adverse weather. As a result,
school children typically wait at bus stops for long periods
of time, oftentimes in adverse weather conditions, on unlit
street comers, or in hazardous conditions near busy or
secluded streets. An advance notification system that would
inform the students of the school bus’s proximity would be
desirable so that students can avoid having to wait for the
school bus at the bus stop for extended time periods.

Yet another example involves the commercial ovemight
package industry, wherein packages are delivered or picked
up many tines on a tight schedule, Customers oftentimes
wait on delivery or pickup of important time-critical pack-
ages, not knowing precisely when the delivery or pickup will
occur. A notification system that can inform & customer of
the precise arrival or departure time of a delivery vehicle
with respect to a focation would be desirable in order fo
improve customer service and o allow the customer to
better schedule a delivery ar pickup of an ftem.

Still another example involves the airline industry. It is
desirable to notify airline workers, such as those who unload
baggage from airplanes, when an airplane is about to land or
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has tanded. A notification system can be employed to track
the airplane travel status and to send notifications to these
workers, when appropriate.

To date, notification systems have been developed to
address the foregoing needs and some are known in the art.
Mr. M. Kelly Jones, a prolific inventor in this fleld, obtained
numecrous patents that describe examples of such notification
systems, some of which are as follows: US. Pat. No.
5.400,020; U 8. Paz. No. 5,444,444; U.S. Pat. No. 5,623,260,
U.S. Pat, No. 5,647,010; U.S. Pat. No. 5,648,770, U .S. Pat.
No. 5,657,010; U.S. Pat. No. 5,608,543; and U.S. Pai. No.
5,400,020; 1.8, Pat. No. 6,278,936; U.S. Pat. No. 6,317,060,
U.S. Pat, No. 6,363,323; U8, Pat. No. 6,363,254; U.S. Pat.
No. 6,411,8%1; U.S. Pat. No. 6,415,207; 1.S. Pat. No.
6,492,012; U.8. Pat. No. 6,510,383; and US. Pat. No.
6,618,668.

A nonexhaustive list of other examples of notification
systems is as follows: U.S. Pat, No. 6,006,159 (for a public
bus transit systcm); U.S. Pat. No, 6,374,176 (for a public bus
transit system); application Ser. No. 09/163,535, fited on
Sep. 30, 1998; U.8. Pat. No. 5,602,739 (for a public transit
system); U.S. Pat. No. 5,736,940 {tracking system for buses;
notice of impending arrival is described); U.S. Pat. No.
5,808,565 (GPS triggered automatic enunciator for public
transportation vehicles that notifies of a stop based upon the
location of the vehicle); U.S. Pat. No. 5,955,574 (apparatus
carried by a user to notify of arrival so user does not miss
stop); U.S. Pat. No. 5,987,377 (dispatch system that deter-
mines expected time of arrival and indicates to dispatcher
when a vehicle will be late); U.S. Pat. No. 6,124,810
(vehicle apparatus determines when vehicle has arrived or
departed from a planned or unplanned stop and communi-
cates such information to a central facility); U.S. Pat. No.
6,137,425 (waiting time prediction system for a public
transit system); U.S. Pat. No. 6,178,378 {(a vehicle naviga-
tion system where a start call, such as by telephone, is
made); and U.S. Pat. No. 6,184,802 (system for informing
users when a next vehicle will arrive at their boarding sitc).

Furthermore, a nonexhaustive list of examples of tracking
systems is as follows: U.S. Pat. No. 5,014,206; U.S. Pat. No.
5,113,185; U.S, Pat. No. 5,155,689, 1.8, Pat. No. 5,168,451
{transit system for dispatching vehicles); U.S. Pat. No.
5,223,844; U.S, Pat, No. 5,243,529 {in-vehicle navigation
apparatus with map display); U.8. Pat. No, 5,295,132, U.S.
Pat. No. 5,394,332 (on-board navigation system); U.S. Pat.
No. 5,398,190; U.S. Pat. No. 5,432,841 (system for locating
and commnnicating with mobile vehicles); U.S. Pat. No,
5,448,479; U8, Pat, No. 5,483,454; U 8. Pat. No. 5,519,621;
U.S. Pat, No. 5,587,715 (déscribes a satellite based tracking
system); U.S. Pat. No. 5,594,650 (describes a tracking
system with map display capabilities); U.S. Pat. No. 5,652,
707, U.S. Pat. No. 5,724,243 (on board vehicle system
tracks location and expected time of arrival); U.S. Pat. No.
5,739,774 (mass transit monitoring system); U.S. Pat. No.
5,760,742 (integrated mobile GIS/GPS/AVL, with wireless
messaging}; U.S. Pat. No. 5,796,365 (uses satellites, vehicle
tracking units, and a central computer); U.S, Pat. No.
5,922,040 (vehicle positioning data is exchanged between
vehicles and a central processor having a map display); U.S.
Pat. No, 5,945,919 {dispatch system tracks vehicles); U.S.
Pat. No. 6,191,708 (vehicle location tracking without satel-
lites); U.S. Pat. No, 6,253,148 (tracks buses and commumi-
cates waiting times to radio receivers); and 1.8, Pat. No.
6,360,101 {cellular phonc that displays or sends messages
upon its arrival at a predetermined location).

Another tracking system that has been known in the art is
the FlightView airline tracking system developed by RLM
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Software, Inc., which monitors the progress of an airplane
and displays its jpcation on a map on a user’s computer
screen. RLM receives real-time flight data (for example,
position and speed} for each flight over North America. This
data comes from transponders located on aircraft. The FAA
collects the transponder data, adds radar and other informa-
tion, and supplies it to RLM. This data feed is known in the
aviation industry as “ASDL™ which stands for Aircraft
Situation Display for Industry and has been made available
by the FAA since 1996. RLM processes this data and stores
it in the FlightView database. A user can then request the
status of any commercial flight from the FlightView system
(by providing the airline and flight number), which sends to
the user’s computer screen a map showing the current
position, route, and expected arrival time of the flight.

Sabre, Inc., provides similar map functionality at its
Virtually There web site using a system that is apparently
based upon the FlightView system.

As can be seen from the aforementioned prior art, the
systems that give notice concerning the status of moving
things are still evolving and, in some sense, the art is still in
a state of infancy. Accordingly, I write and submit this
application and invention for the public good to educate and
further advance the technology associated with such sys-
tems.

SUMMARY OF THE INVENTION

In connection with these rotification systems, it would be
desirable to have a confirmation from the party being
notified that they have in fact received the notification
message. Just because a communication device has heen
contacted does not mean that the party associated with the
device actnally pot the message, and this can be impcrtant
in many netification applications, particularly although not
necessarily, in the medical and securily felds.

Briefly described, the present invention provides response
systems and methods for communications in connection
with a computer-hased notification system. One representa-
tive response method, among others, can be summarized by
the following steps: initiating a notification communication
to a personal communications device device (e.g., telephone,
pager, computer, PDA, etc.) associated with a party; and
during the notification comrmunication, receiving a respense
from the party’s personal communications device, indicating
that the party associated with the personal communications
device has received notice.

A representative response system is a computer system
that is programmed o perform foregoing steps,

Other systems, metheds, features, and advantages of the
present invention will become apparent from the accompa-
nying Drawings and following Detailed Description section.

BRIEF DESCRIPTION CF THE DRAWINGS

The invention can be better understood with reference to
the following drawings. The elements of the drawings are
not necessarily to scale relative to each other, emphasis
instead being placed upon clearly illustrating the principies
of the invention. Furthermaore, like reference numerals des-
ignate corresponding parts throughout the several views.

FIG. 1 is a block diagram illustrating an exemplary
impiementation of an automated netification system, which
in this case, is a computer-based system.

FIG. 2 is a block diagram illustrating an exemplary
implementation of a computer system implementing the
functionality of the mobile thing manager of FIG. 1.
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FIG. 3 is a block diapram illustrating an exemplary
implementation of a computer system implementing the
functionality of the base station manager (BS managet) of
FIG.

FIG. 4A is a flow chart illustrating an exemplary imple-
mentation of at least part of the architecture, fanctionality,
and operation of the mabile thing manager of FIG. 1 that
creates the mobile thing schedule.

FIG. 4B is a flow chart illustrating an exemplary imple-
mentation of at least part of the architecture, functionality,
and operation of the mobile thing manager of FIG. 1 that
tracks the mobile thing.

FIG. 5A is a functional block diagram illustrating an
exemplary implementation of at least part of the architec-
ture, functionality, and operation of the BS manager of FIG.
1

FIG. 5B is a functional block diagram illustrating an
exemplary implementation of at least part of the architec-
ture, functionality, and operation of the data manager asso-
ciated with the BS manager of FIG. 5A.

FIG. 5C is a flow chart illustrating an exemplary imple-
mentation of at least part of the architecture, functionality,
and operation of the monitoring mechanism associated with
the BS manager of FIGS. SA and 5B.

FIG. 3D is a flow chart illustrating an exemplary imple-
mentation of at least part of the architecture, functionality,
and operation of the message manager associated with the
BS manager of FIGS. 5A and 5B.

FIG. 6 is a block diagram illustrating an exemplary
implementation of the response system of FIG. 1, which has
the response system feedback mechanism and the response
system feedback analyzer.

FIG. 7TA is a flow chart illustrating an exemplary imple-
mentation of a response system feedback analyzer, which is
optionally implemented as at least part of the architecture,
functionality, and operation of the BS manager of FIGS. 1
and 3.

FIG. 7B is a flow chart illustrating ancther excmplary
implementation of a response system feedback analyzer,
which is optionally implemented as af least part of the
architecture, finctionality, and operation of the BS manager
of FIGS. 1 and 3. A response from a notified party causes a
telecommunications connection to be made between the
notified party and a party associated with a tracked MT that
will make 2 pickup or delivery at a stop location.

FIG. 7C is a flow chart illustrating yet another exemplary
implementation of a response system feedback analyzer,
which is optionally implemented as at least part of the
architecture, Tuncticnality, and operation of the BS manager
of FIGS. 1 and 3. A response from a notified party is used
to change vne or more tasks associated with a pickup or
delivery of an item or service associated with a stop location.

F1G. 7D is a flow chart illustrating still another exemplary
implementation of a response system feedback analyzer,
which is optionally implemented as at least part of the
architecture, functionality, and operation of the BS manager
of FIGS, 1 and 3. A response from a notified party is used
to select one of a plurality of times for a pickup or delivery
of an item or service associated with a stop location.

FIG. 8 is a flow chart illustrating another exemplary
implementation of a respense system feedback analyzer of
the present inventicn, which is optionally implemented as at
least part of the architecture, functionality, and operation of
the BS manager of FIGS. 1 and 3.

FIG. 9A is a flow chart iliustrating an exemplary imple-
mentation of the modify step in the response system feed-
back analyzer of FIG. 8, which is optionally implemented as
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at least part of the architecture, functionatity, and operation
of the BS manager of FIGS. 1 and 3.
FIG. 9B is a flow chart illustrating another exemplary
implementation of the modify step in the response system

6

F1G. 16A shows a possible screen message that can be
shown on a notified PCD during a notification communica-
tion for authentication purposes.

FIG. 17A is a flow chart illustrating an exemplary imple-

feedback analyzer of FIG. 8, which is optionally imple- 5 mentation of a first mobile thing determination system (and
mented as at least part of the architecture, [unctionality, snd method; system and method are based upon pickup and
operation of the BS manager of FIGS. 1 and 3. dropoff locations that are communicated to the notification

FIG. 9C is a flow chart illustrating yet another exemplary system) that can be optionally implemented in connection
implementaticn of the modify step in the respense system with any notification system, for example, as at least part of
feedback analyzer of FIG. 8, which is optionally imple- 10 the architecture, functionality, and operation of the BS
mented as at least part of the architecture, functionality, and manager of FIGS. 1 and 3.
operation of the BS manager of FIGS. 1 and 3, FIG. 17B is a flow chart illustrating an cxemplary imple-

F1G. 10 is a flow chart illustrating an exemplary imple- mentation of a second mobile thing determination system
mentation of the response system feedback mechanism, {and method system and method are based upon pickup and
which'is optionally implemented as at least a part of the 15 dropofl locations that are communicated to the notification
architecture, finctionality, and operation of the personal system) that can be optionally implemented in connection
communications device {PCD) of FIG. 1, and which inter- with any notification system, for example, as at least part of
acts with the response system feedback analyzer of any of the architecture, functionality, and operation of the BS
FIGS. 7 through 9C. manager of FIGS. 1 and 3.

FIG. 11 is a flow chart illustrating an exemplary imple- 20  FIG. 17C is a ffow chart illustrating an exemplary imple-
mentation of an advertisement method of doing business that mentation of a third mobile thing determination system {and
can be optionally implemented in connection with any method; system and method are based vpon the detected
notification system. location of the PCD andfor user} that can be optionally

FIG. 12 is a flow chart illustrating an exemplary imple- impiemented in connection with any notification system, for
menlation of another adverlisement method of doing busi- 25 example, as at least part of the architecture, functionality,
ness that can he optionally implemented in connection with and operation of the BS manager of FIGS. 1 and 3.
any notification system. FIG. 17D is a flow chart illustrating an exemplary imple-

I1G. 13 is a flow chart illustrating an exemplary imple- mentation of a fourth mobile thing determination system
mentation of yet another advertisement method of doing (and method; system and method are based upon the
business that can be optionally implemented in connection 30 detected location of the PCD andfor user) that can be
with any notification system. optionally implemented in connection with any notification

FIG. 144 is a flow chart illustrating an exemplary imple- system, for example, as at least part of the architecture,
mentation of a first stop location determination system (and functionality, and operation of the BS manager of FIGS. 1
method; system and method are based upon feedback and 3.
regarding the location of the PCD and/or user) that can be 35  FIG. 18 is a flow chart illustrating an exemplary imple-
optionally implemented in connectien with any notification mentation of a combined mobile-thing-to-location (MTTL)
system, for example, as at least part of the architecture, and device-to-lecation (DTL) notification system (and
functienality, and operation of the BS manager of FIGS. 1 method) that can be optionally implemented in connection
and 3. with any notification system, for example, as at least part of

[1G. 14D is a flow chart iilustrating an exemplary imple- 40 the architecture, functionality, and cperation of the BS
mentation of a second stop location determination system manager of FIGS. 1 and 3.

(and method; system and method are based upon feedback FIG. 19A is a flow chart ilfustrating an exemplary imple-
regarding the locaticn of the PCD and/or user) that can be mentation of a first system (and method) for making more
optionally implemented in connection with any notification accurate notifications by considering trallic flow predica-
system, for example, as at least part of the architecture, 45 ment data. This system czn be opticnally implemented in
functionality, and operation of the BS manager of FIGS. 1 connection with any notification system, for example, as at
and 3. least part of the architecture, functionality, and operation of

FIG. 15A is a flow chart illustrating an exemplary impie- the BS manager of FIGS. 1 and 3.
mentation of a third stop location determination system (and FIG. 19B is a flow chart illustrating an exemplary imple-
methed; system and method are based upon timing criterta) 50 mentation of a second system (and method) for making more
that can be optionally implemented in connection with any accurate notifications by considering traffic flow predica-
notification system, for example, as at least part of the ment data. This system can be optionally implemented in
architecture, functionality, and operation of the BS manager connection with any notification system, for example, as at
of FIGS. 1 and 3. least part of the architecture, functionality, and operation of

FIG. 15B is a low chart illustrating an exemplary imple- 55 the BS manager of FIGS. 1 and 3.
mentation of a fourth stop location determination system FIG. 19C is a flow chart illustrating an exemplary imple-
(and method; system and method are based upon timing mentation of a third system (and methed) for making more
criteria) that can be optionally implemented in connection accurate netifications by considering traffic flow predica-
with any notification system, for example, as at least partof ~ ment data. This system can be optionally implemented in
the architecture, functionality, and operation of the BS 60 connection with any notification system, for example, as at
manager of FIGS. 1 and 3. least part of the architecture, functionality, and operation of

FIG. 16 is a flow chart illustrating an exemplary imple- the BS manager of FIGS. 1 and 3.
mentation of a secure notification messaging system (and FIG. 20A is a flow chart illustrating an exemplary imple-
method) that can be optionally implemented in connection mentation of a first system (and method) for monitoring
with any notification system, for example, as at least part of 65 travel of MTs that are PCDs and communicating notifica-
the architecture, functionality, and operation of the BS tions and respenses among the PCDs. This system can be
manager of FIGS. 1 and 3. optionally implemented in connection with any notification
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system, for example, as at least part of the architecture,
functionality, and operation of the BS manager of FIGS. 1
and 3,

FiG. 20B is a flow chart illustrating an exemplary imple-
mentation of a second system (and method) for monitoring
travel of MTs that are PCDs and communicating notifica-
tions and responses among the PCDs. This system can be
optionally implemented in connection with any notification
system, for example, as at least part of the architecrure,
functicnality, and operation ol the BS manager of FIGS. 1
and 3.

FIG. 20C is a flow chart illustrating an exemplary imple-
mentation of a third system (and method) for momnitoring
travel of MTs that are PCDs and communicating notifica-
tions and responses among the PCDs. This system can be
optionally implemented in connection with any notification
system, for example, as at least part of the architecture,
functionality, and operation of the BS manaper of FIGS. 1
and 3.

FIG. 21 is an illustration of an exemplary system with
various PCDs being tracked, communicating notifications to
other PCDs, and receiving responses from the other PCDs,
all by way of a base station control unit.

FIG. 22 is an illustration of an exemplary system with a
PCD in the form of a first navigation system (a) tracking its
location, (b) communicating a notification fo anather PCD in
the form of a second navigation system, and (¢} receiving a
response from the second navigation system, either indi-
rectly by way of a base station control umit or directly from
navigation system to navigation system.

FIG. 23 is an illustration of a possible architecture for
implementing the direct comumunications configuration
between a tracked PCD in the form of an in-vehicle navi-
pation system and one or more other PCDs.

FIG. 24 is a continuation of the example in FIG. 23 and
shows implementation of response requests and failurc
states.

FIGS, 25A through 25D illustrate exampies of possible
failure states the can be shown on the screen of the tracked
PCD. -

FIG. 26 is an illustration of an embodiment of a stop list
peneration system that may be nsed in connection with a
delivery vehicle. A stop list is compiled based upon whether
or not a stop requires a response and whether or not a
response has been received from such stops that require one.

FIG. 27 is an illustration of an embodiment of a stop list
generation system that may he used in connection with a
delivery vehicle. A notified party is given a predetermined
timte period to respond until & failure state is reached. The
existence of failure states (No Responses) and confirmations
are communicated to the PCD associated with the delivery
vehicle.

FIG. 28 is an illustration of an embodiment of a stop list
generation system that may be used in connection with a
delivery vehicle. A delivery vehicle driver can select or
otherwise indicate which of the confirmed notified parties
will be visited by the delivery vehicle.

FIG. 29 is an illustration of an embodiment of a stop list
generation system that may be used in connection with a
delivery vehicle. The PCD associated with the delivery
vehicle and driver communicates with the BSCU in order to
determine whether or not a respanse pertaining to a stop has
been received.

FIG. 30 is an illustration of an emhodiment that can be
implemented at the BSCU or MTCU showing implementa-
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tion of failure states in connection with responses and
nonresponses to nofification communications in the context
of a delivery vehicle.

FIG. 31 is an illustration of another embodiment that can
be implemented at the BSCU or MTCU showing implemen-
tation ¢l [ailure states in comnection with responses and
nonresponses to notification communications in the context
of a delivery vehicle.

FIG. 32 is an illustration of an embodiment of route data
and corresponding driver display data that can be maintained
and implemented in connection with a delivery or pickup
service,

FIG. 33 shows an example of a possible user interface
screen that can be generated by the GUI of FIG. 3 and used
in connection with the response systems (and methods).

FIG. 34 shows an example of a possible user interface
screen that can be generated by the GUI of FIG. 3 and used
in connection with the response systems (and methods),

FIG. 35 shows an example of a possible user interface
screen that can be generated by the GUI of FIG. 3 and used
in connection with the response systems (and methods).

FIG. 36 shows an example of a possible user interface
screen that can be generated by the GUI of FIG. 3 and used
in counection with the response systems (and methods).

FIG. 37 shows an example of a possible vser interface
screen that can be generated by the GUI of FIG. 3 and used
in connection with the response systems (and methods).

FIG. 38 shows an example of a possible user interface
screen that can be generated by the GUI of FIG. 3 and vsed
in connection with the response systems (and methods).

FIG. 39 shows an example of a possible user interface
screen that can be generated by the GUI of FIG. 3 and used
in connection with the response systems (and methods).

FIG. 40 shows an example ol an email that can be
generated and sent by the BSCU 40 of FIG, 3 and wsed in
connection with the response systems (and methods).

FIG. 41 is a block diagram illustrating an exemplary
implementation of a computer-based notification failure
detection system implemented in connection with a notified
PCI.

FIG. 42 is a flow chart illustrating an exemplary imple-
mentaticn of notification failure detection software of FIG.
41.

DETAILED DESCRIPTION

A. Notification System

The systems and methods of this patent application can be
implemented in connection with any type of nofification
service or system, messaging system, information system,
data communications system, or fracking system, that noti-
fies a party of travel status associated with one or more
moving things {all referred fo herein as “notification sys-
tem™). The notification system may or may not have a
tracking subsystem that actually directly or indirectly tracks
the maobile things (MTs), but has access to information or
data, perhaps from a tracking system(s) or data source, that
can be used by it to monitor travel of the MTs. There are a
number of such notification, messaging, and tracking sys-
fems that are known in the art.

As mentioned in the Background, Mr. Martin Kelly Jones
has heen an active pioneering inventor in this area and has
filed applications for patent on various notification systems,
a few of which, are as follows: U.S. Pat. No. 5,400,020, U.S.
Pat. No. 5,444,444; U.S. Pat. No. 5,623,260; U.S. Pat. No.
5,647,010, U.S, Pat. No. 5,648,770, U.S. Pat. No, 5,657,010,
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U.8. Pat, No. 5,668,543; and U.S. Pat. No, 5,400,020; U.S.
Pat. Ne. 6,278,936, U.S. Pat. No, 6,317,060; U.8. Pat. No.
6,363,323; 11.8, Pat. No. 6,363,254, U.S. Pat. No. 6,411,891,
U.S, Pat. No. 6,415,207; U.8, Pat. No. 6,492,912, U.S. Pat.
No. 6,510,383; and U.S. Pat. No. 6,618,668, All of the
foregoing patents are incorperated herein by reference in
their entirety. The inventions that are claimed near the end
of this document can be implemented and practiced in the
systems described in the foregoing patents, as will be clear
{rom the discussion that follows.

A nenexhaustive list of other examples of notification
systems is as follows: U.S. Pat. No. 6,006,159 (for a public
bus transit systemy); U.S. Pat. No. 6,374,176 (for a pnblic bus
fransit system); application Ser. No. 09/163,535, filed on
Sep. 30, 1998; U.S. Pat. No. 5,602,739 (for a public transit
system); U.S. Pat. No. 5,736,940 (tracking system for buses;
notice of impending arrival is described); U.S. Pat. No.
5,808,565 (GPS triggered automatic emumeciator for public
transportation vehicles that notifies of a stop based upon the
location of the vehicle); U.S. Pat. No. 5,955,974 {apparatus
carried by a user to notify of arrival so user does not miss
stop); U.S. Pat, No. 5,987,377 (dispatch system that deter-
mincs expected time of arrival and ndicates to dispatcher
when a vehicle will be late); U.S, Pat. No. 6,124,810
(vehicle apparatus determines when vehicle has arrived or
departed from a planned or unplanned stop and communi-
cates such information to a central facility); U.S. Pat. No.
6,137,425 (weiting time prediction system for a public
transit system); U.S. Pat. No. 6,178,378 (a vehicle naviga-
tion system where a start call, such as by telephone, is
made); and U.8. Pat. No. 6,184,802 (system for informing
users when a next vehicle will arrive at their boarding site).
All of the aforementioned patents or applications are incor-
porated herein by reference in their entirety. The inventions
that are claimed in this document can be implemented and
practiced in the systems described in the foregoing patents,

Furthermore, a nonexhaustive list of examples of, what
appear to be tracking systems, are as follows: 11.8. Pat. No.
5,014,206, U.S. Pat, No, 5,113,185; U.S. Pat. No. 5,155,689;
U.S. Pat. No. 5,168,451 (transit system for dispatching
vehicles);, U.S. Pat. No, 5,223,844; U.S. Pat. No. 5,243,529
(in-vehicle navigation apparalus with map display); U.S.
Pat. No. 5,299,132; U.S. Pat. No. 5,394,332 (on-board
navigation system); U.S. Pat. No. 5,398,190; U.S. Pat. No,
5,432,841 (system for locating and communicating with
mebile vehicies); U.S. Pat. No. 5,448,479; U.S. Pat. No.
5,483,454, US. Pat. No. 5,519,621; U.S. Pat. No. 5,587,715
(describes a satellite based tracking system}; U.S. Pat. No.
5,594,650 (describes a tracking system with map display
capabilities); U.S. Pat. No. 5,652,707, U.S. Pat. No. 5,724,
243 (on board vehicle system tracks location and expected
time of arrival); U.S. Pat. No. 5,739,774 {mass transit
monitoring system); U.S. Pat, No. 5,760,742 (integrated
mobile GIS/GPS/AVL with wireless messaging); U.S. Pat,
No. 5,796,265 (uses satellites, vehicle tracking units, and a
central computer); U.S. Pat. No. 5,922,040 (vehicle posi-
tioning data js exchanged between vehicles and a central
processor having a map display); U.S. Pat. No. 5,945,919
(dispatch system tracks vehicles); U.S. Pat. No. 6,191,708
(vehicle location tracking without satellites); U.S. Pat. No.
6,253,148 (tracks buses and communicates waiting times to
radio receivers); and U.S, Pat. No, 6,360,101 (cellular phone
that displays or sends messages upon its arrivai at a prede-
termined locationy. Afl of these mentioned patents or appli-
cations are incorporated herein by reference in their entirety.
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The inventions that are claimed in this document can be
implemented and practiced in the systems described in these
mentioned patents.

The claimed systems {and metheds) of (he invention can
be implemented in many ofher known notification systems,
messaging systems, or tracking systems, that notify a party
of travel status associated with one or more moving things
and that are not specifically referenced, shown, or described
in this document for reasons of simplicity.

As a nonlimiting example, F1G. 1 depicts a notification
system 10 illustrating a possible context, among others, in
which the invention may be implemented. As shown by FIG.
1, the notification system 18 has a tracking aspect and a
notification aspect.

As depicted in FIG. 1, an MT control unit (MTCU) 15 is
disposed on an MT 17, which is capable of transperting the
MTCU 15 over various distances. For exainple, MT 17 can
be any movable object or thing, including but not limited 1o,
a motor vehicle, such as an automobile, motoreycle, truck,
bus, limousine, or taxicab, a bicycle, an aircraft such as an
airplane, helicopter, balloon, or rocket, a train, a water
vehicle such as a cruise ship, cargo ship, or other boat/ship,
a package, 2 human being, an animal, an electronic email or
transmission, an amusement park vehicle, or any other thing
capable of being moved across or through (he Earth’s
surface and/or atmosphere.

The notification service can be implemented in connec-
tion with any vehicle 17 for delivering items to a destination
or for picking up items at a destipation. Items can include
any of many varous types of packages or goods to be
delivered or picked up, for example hut not limited to, mail,
pizza, beverages, shipping vessels, containers, produce, etc.
Furthermore, items can also include persons to he picked up
or delivered, such as when a bus picks up and/or delivers
passengers at different bus stops or such as when an airplane
picks up and/or delivers passengers at airports, Although not
necessary for implementation, the MT 17 can travel along a
predetermined route or modifiable route in making its deliv-
eries, and the MT 17 may make one or more stops along its
route in order to deliver or pick up different items at different
locations.

The nosification service can also be implemented in
connection with any services (o be delivered, or performed
at or near, a destination. The notification service can be
implemented in connection with the following nonlimiting
list of examples: maid service, pest control, telephone repair
or installation, television repair, cable repair or installation,
garbage pickup, yard maintenance, pool maintenance, power
meter maintenance/reading, elc.

B. Mohile Thing Control Unit (MTCU)

In the preferred embodiment, a sensor 18 within MTCU
15 is configured to sense signals to help determine and/or
determine the location of the sensor 18 relative to a prede-
termined reference poini, In the preferred embodiment,
sensor 18 is 2 global positioning system (GPS) sensor(s),
although other types of positioning systems (having com-
ponents that are local to and/or remote from the MTCU 15)
and/or sensors are also possible. For example, other types of
positioning systems that may be used include, but are not
limited to, GLONASS, LORAN, Shoran, Decca, TACAN,
radar, traffic system monitoring, a system for moniforing
vehicle stops along a route, or any other of numerous
possible tracking systems or combinations thereof. It is also
possible to indirectly monitor the location of the MT 17 by
momnitoring or tracking pickup or delivery of people, prod-
ucts, packages, or things that are transported by the MT 17.
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The GPS sensor 18 of the preferred embodiment is config-
ured to receive signals 21 from a plurality of GPS satellites
23, and as known in the art, sensor 18 is designed to analyze
signals 21 in order to determine the sensor’s location or
coordinate values relative to a predetermined reference
point. For example, in the preferred embodiment where
sensor 18 is a GPS sensor, the sensor 18 determines the
sensor’s location values relative to the Earth’s zero degree
latitude and zero degree longjtude reference point, which is
located at the intersection of the Equator and the Prime
Meridian. .8, Pat. No. 5,781,156 entitled, “GPS Receiver
and Method for Processing GPS Signals™ and filed on Apr.
23, 1997 by Krasner, which is incorporated herein by
reference, discusses a sensor for the processing of GPS
signals 21 received from GPS satellites 23 in order to
determine the sensor’s location values. Since the sensor 18
is located within MTCU 15, the location values determined
by the sensor 18 are assuined to match the location values of
the MT 17 and the MTCU 15.

A location value can be any value or set of values that may
be used to determine a location of a point on the Earth or
within the Earth’s atmosphere. This value may be a coor-
dinate value (i.e., grid value), polar value, vector value,
time-distance value, or any other type of value or values
known in the art for indicating locations of points.

In alternative embodiments, the positioning system 23
may determine MT location information and merely trans-
mit the position information to the MT 17. For example,
radar could be used to remotely track the MT 17 and then the
radar system could be designed 1o convey MT position
information to the MT 17 (and/or the base station control
unit (BSCU) 40, which will be described in detail herein-
after).

In alternative embodiments, the positioning system 23
may be the Federal Aviation Administration (FAA), which
collects transponder data from airplanes, adds radar and
other information, and makes the resultant data available for
tracking purposes. This data feed is known in the aviation
industry as “ASDI,” which stands for Aircraft Situation
Display for Industry. This data feed can be accessed by the
BSCU 40 (and/or the MTCU 15).

In alternative embodiments, the positionmg system 23
may be assaciated with a computer system server commu-
nicatively coupled to the Internet that makes lecation infor-
mation pertaining to the M1 17 available to the BSCU 40
and/or to the MTCU 15 over the Internet. In such embodi-
ments, it is also possible for the BSCU 40 to communicate
the server’s uniform resource locator (URL) to the notified
PCD 75, which can be equipped with a web browser, so that
location infermation pertaining to the tracked MT 17 (as
well as the PCD 75) can be accessed by the notified PCD 75
from the server.

In alternative embodiments, the positioning system 23
may be a tracking system that tracks a vehicle’s progress
along a predetermtined route based upon its arrival at and/or
departure from stops along the route,

Referring back to FIG. 1, sensor 18 is designed o transmit
a signal 27 to MT manager 29 indicating the MT"s current
location values. MT manager 29 is configured to receive
signal 27 and to monitor the location of the MT 17 aver time
by processing multiple signals 27. The MT manager 29 can
be implemented in software, hardware, or a combination
thereof. In the preferred embodiment, as illustrated by way
of example in FIG, 2, the MT manager 29 along with its
associated methedology is implemented in software and
stored in computer memory 30a of a computer system 31a,
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Note that the MT manager 29 can be stored and trans-
ported on any computer-readable medium for use by or in
connection with an instruction execution system, apparatus,
or device, such as a computer-based system, processor-
containing system, or other system that can fetch the instruc-
tions from the instruction execufion system, apparatus, or
device and execute the instructions. In the context of this
document, a “computer-readable medium” can be any
means that can contain, store, communicate, propagate, or
transport the program for use by or in connection with the
instruction execution system, apparatus, or device. The
compuicr rcadable medium can be, for example but not
limited to, an electronic, magnetic, optical, efectromagnetic,
infrared, or semiconductor system, apparatus, device, or
propagaticn medium. More specific examples (a nonexhaus-
tive list) of the computer-readable medium would include
the following: an electrical connection (electronic} having
one or moare wires, a portable computer diskette (magnetic),
a random access memory (RAM) (magnetic), a read-only
memary (ROM) {magnetic), an erasable programmable
read-only memory (EPROM or Flash memory) (magnetic),
an optical fiber {(optical), and a portable compact disc
read-only memory (CDROM) (optical). Note that the com-
puter-readable medium could even be paper or another
suitable medium upon which the program is printed, as the
program can be electronically captured, via for instance
optical scanning of the paper or other medium, then com-
piled, interpreted or otherwise processed in a suitable man-
ner if necessary, and then stored in a computer memory. As
an example, the MT manager 29 may be magnetically stored
and transported on a conventional portable computer dis-
kette.

An exemplary embodiment of the computer system 31a of
FIG. 2 comprises cne or more conventional processing
elements 32a, such as microprocessors, digital signal pro-
cessors (DSPs), or other suitable processing means, that
commumnicate to and drive the other elements within the
system 31a via a local interface 33a, which can include one
or more buses. Furthermore, an input device(s) 34a, for
example, a keyboard, mouse, or trackball, can be used to
input data from a user of the system 31a, and screen
display(s) 35z or a printer{s) 36a can be used to output data
to the user. A nonvolatile disk storage mechanism 37z can be
connected to the local interface 33a 1o transfer data to and
from a nonvolatile disk (e.g., magnctic, optical, efc.). It
should be noted that input device 34a, display 354, printer
36a, and disk storage mechanism 37a are optional and are
not a part of the preferred embodiment, although other
embodiments may mclude these features.

The MT manaper 28 is preferahly configured to maintain
a predefined MT schedule 39a within memory 30az. The
predefined MT schedule 39a corresponds with a route of
travel for the MT 17. In this regard, the predefined MT
schedule 39z stored in memory 30a includes data defining
locations along the MT’s intended route of travel. Further-
more, each location is associated with a particular time value
indicating when the MT 17 is expected to reach the associ-
ated location. Each time value along with its associated
location defines an entry in the MT schedule 39a.

In the preferred embodiment, the time value corresponds
to the estimated amount of time that should lapse between
the time that the MT 17 starts its intended route and the time
that the MT 17 reaches the associated location along the
route. However, other time values may be used. For
example, the time of day that the MT 17 is expected to reach
the associated Iocation may be used. Any time value that
indicates when the MT 17 is expected te reach the associated
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location is sufficient. However, for illustrative purpases, the
systemn will be discussed hereinafter assuming that the time
values in the entries of the MT schedule 39a conform to the
preferred embodiment (i.e., that the time values represent the
amount of time that should lapse between the time that the
MT 17 starts its intended route and the time that the MT 17
reaches the associated location along the route).

The MT manager 29 is configured fo monitor the amount
of time that lapses as the MT 17 travels along the MT’s
route. For example, the computer system 31a can include a
clack 38a that indicates the time of day. In this situation, the
MT manager 29 is configured to store the time value of the
clock 384 when the MT 17 begins the route. Therefore, the
MT manager 29 can determine the amount of time that has
lapsed since the start of the route by comparing the current
time value of the clock 384 versus the stored time value for
the start of the route. Alternatively, the clock 384 can be
designed as a counter that begins timing ot counting in
response {0 a start signal transmitted by the MT 20 manager
29. Therefore, the MT manager 29 transmits the start signal
when the MT 17 starts the route, and thereafter, the MT
manager 29 can determine the amount of time that has
lapsed since the start of the route by analyzing the value of
the clock 38a. Other devices and/or methodologies may be
employed to determine the amount of time that has lapsed
since the start of the route. :

As the MT 17 travels along the predetermined route of
travel, the MT manager 29 is configured to determine the
MT"s current position by analyzing the location values from
the sensor 18, Furthermore, as the MT 17 travels, the MT 17
passes the points or locations along the route that are defined
in the MT schedule 39a. The MT manager 29 is designed to
compare the current location values of the MT 17 (i.e., of the
sensor 18) with the location values defined by the MT
schedule 39a in order to defermine which entry in the MT
schedule 39a corresponds with the current location of the
MT 17. In the preferred embodiment, the entry that corre-
sponds with the current location of the MT 17 is the entry
having location values most closely matching the location
values currently supplied by the sensor 18, In other words,
the corresponding entry includes location values represent-
ing the location that is closest to the location of the MT 17.
This entry will be referted to hereinafter as the “correspond-
ing entry.”

Afler determining which entry corresponds with the cur-
rent location of the MT 17, the MT manager 29 is designed
o determine whether the MT 17 is off schedule or on
schedule. The MT 17 is off schedule if the amount of time
that has lapsed since the start of the route differs from an
estimated lapsed time by a predetermined amount of time. In
the preferred embodiment, the estimated lapsed time is
represented by the time value in the corresponding entry of
the MT schedunie 39a. As an example, assume for illustrative
purposes only that the predetermined amount of time is five
minutes. If the MT manager 29 determines that the differ-
ence between the actual lapsed time since the start of the trip
and the estimated lapsed time (i.e., the tine value in the
corresponding entry) is greater than five minutes, then the
MT 17 is off schedule, Otherwise the MT 17 is on. schedule.

Furthermore, if the MT 17 is off schedule, then the MT
manager 29 is also designed to determine whether the MT 17
is early or late. If the actual time lapsed since the start of the
trip is greater than the estimated lapsed time, then the MT 17
is late. If the actual time lapsed since the start of the trip is
less than the estimated lapsed time, then the MT 17 is early.
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Alternatively, the MT manager 29 can be configured to
select the corresponding entry in the predefined schedule
392 via comparison of time values instead of location
values. In this regard, the MT manager 29 can be configured
to compare the current time value indicated by the clock 384
{(e.g., the lapsed time since the start of the route) with the
time values in the entries of the MT schedule 3%a2. The
corresponding entry is then the entry in MT schedule 394
having the estimated time value that differs the least with the
actual time value indicated by clock 38a.

In this situation, the MT manager 29 compares the current
location values from sensor 18 with the location values
associated with the corresponding entry of the MT schedule
39g in order to determine whether or not the MT 17 is on
schedule, If the location values differ by more than a
predefined threshold value, then the MT 17 is off schedule.
Otherwise, the MT 17 is on schedule. Furthermore, if the
actual location of the MT 17 (as defined by the current
location vatues from sensor 18) is further along the route of
travcl than the location associated with the corresponding
entry (as defined by the location values in the corresponding
entry), then the MT 17 is early. If the location asscciated
with the corresponding entry (as defined by the location
values in the corresponding entry) is further along the route
of travel than the actual location of the MT 17 (as defined by
the current location values from sensor 18), then the MT 17
is late.

In response to a determination by the MT manager 29 that
the MT 17 is off schedule, the MT manager 29 is designed
to transmit a status message to base station control unit 40
(BSCU; FIG. 1; essentially, the host computer), which is
remotely located from the MT 17. The status message
preferably indicates that MT 17 is off schedule and indicates
the amount that MT 17 is off schedule. U.S. Pat. No.
6,363,254 entitled, “System and Method for Enciphering
and Communicating Vehicle Tracking Information,”
describes a system and method for transmitting messages to
BSCU 44. The foregoing document is incorporated herein
by reference.

C. Base Station Control Unit (BSCU)

BSCU 40 preferably, although not necessarily, includes a
base station (BS) manager 41 designed to monitor the ravel
of each MT 17 associated with the notification system 10. In
the preferred embodiment, althcugh not limited te this
implementation, unlike the MTCU 15, the BSCU 40 is
non-mobile (although it could be in some embodiments). As
an example, the BSCU 40 can be located in a cenlral office
of a telephone company.

The BS manager 41 can be implemented in software,
hardware, or a combination thereof. In the preferred embodi-
ment, as illustrated by way of example in FIG. 3, the BS
manager 41 along with its associated methodology is imple-
mented in software and stored in computer memory 306 a
computet system 314, The computer system 315 can be
similar to computer system 31a, as can be seen by compar-
ing FIG. 2 to FIG. 3. In this regard. the computer system 316
may include memory 308 for sioring the BS manager 41,
and the computer system 315 may also include processing
element 325 for executing software, local interface 335 for
connecting the various components, input device(s) 346
(e.g., mouse, keyhoard, etc.}, display(s) 355, printer(s) 365,
and nonvolatile storage device(s) 375. In the preferred
embodiment, transceiver (TX/RX} device(s) 52, 72 include
one or more suitable network interfaces that allow the
system 315 to communicate data in connection with network
55 (FIG. 1.
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D. Transmission of a Status Message

In order to transmit the status message to the BSCU 40,
the MT manager 29 is configured to transmit the status
message, via signal 43 (FIG. 1), to a communications device
44, which is capable of transmitting and receiving data to
and from devices outside of MT 17. In this regard, commu-
nications device 44 is preferably, although not necessary, a
cellular modem configured to transmit and receive wireless
signais to and from a cellular network 48 (FiG., 1),

The communications device 44 can transmit the status
message over the voice channels associated with the celiular
network 48, as is done by most celiular modems of the prior
art. However, in order to reduce the cost associated with
transmitting the travel data through the ceflular network 48,
the sfatus message may be communicated through the cel-
lular network 48 via a data or control channel, In this regard,
the status message can be encoded by altering identifiers of
the communmications device 44, such as the mobile identifi-
cation number (MIN) or cicctronic scrial number (ESN},
transmitted over a data channel of the cellular network 48.
Altenatively, the status message can be appended to a
feature request transmitted over the data chamnel. As
examples, U.S. Pat. No. 5,771,445 entitled, “Data Messag-
ing in a Communications Network using a Feature Request,”
filed on Dec. 15, 1995, by Kennedy, 111, et al., and U.S. Pat,
No. 5,546,444 entitled, “Methods and Apparatus for Com-
municating Data Via a Ceilular Network Control Channel”
filed on Mar. 11, 1994, by Roach, Jr,, et al., which are hoth
incorporated herein by reference, discuss the transmission of
travel data over a data or control channel associated with the
cellular nerwork 48 in further detail. Also, see U.S. Pat, No.
5,526,401, which is incorporated herein by reference and
which describes a system for communications over a wire-
less network as well as text messaging to personal pagers.
Also, see U.S. Pat. No. 5,544,225, which is incorporated
herein by reference and which dcscribes a system for com-
munications over a wireless network as well as communi-
cation of the location or status information of a mobile item.

In order to transmi¢ the status message through a data
channe} by manipulating identificrs of the communications
device 44, the MIN of the communications device 44 is
altered to include the status message, but the ESN remains
fixed to be used as an identifier of the communications
device 44. Therefore, after transmitting the idenfifiers
through the data channel, the communications device 44 can
be identified by the ESN, and the staths message can be
determined from the MIN, Altematively, the ESN of com-
munications device 44 can be altered while the MIN is kept
constant. It should be understood that the invention contem-
plates modification of the MIN, ESN, both the MIN and
ESN, or other identifiers of the communications device 44 to
accomplish the dual task of transmitting statns messages and
identifying the communications device 44.

Alternatively or in combination with the manipulation of
the identifiers of the communications device 44, the status
message can be communicated through the data channel by
appending the status message to feature requests that are
transmitted through the data cbannel. In this regard, most
feature requests are generated by automatically or manually
dialing the star key (“*”) followed by a two-digit feature
request jdentification code, and 29 digits of data. Therefore,
for each feature request generated, 29 digits of data pertain-
ing to the status message can be appended to the two-digit
feature request identification code and sent over the data
channel of the wireless cellular network 48, Other embodi-
ments may transmit different amounts of data following the
feature request. By utilizing the manipulation of identifiers
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or the appendage of travel data to feature requests, less data
is transmitted through the voice channels of the cellular
network 48, thereby reducing the cost of transmitting data
through the cellular network 48.

In order for successtul communication to exist between
MT manager 29 and BS manager 41, both managers 29 and
41 should be aware of the communications protocol utilized.
Therefore, it is desirable for the BS manager 41 or the MT
manager 29 to initially transmit an instruction via the data
channel of the cellular network 48 to the other manager 29
or 41 indicating the protocol to be utilized, Thereafter, the
MT manager 29 transmits messages to the BS manager 41
via the selected protocol.

Cellular network 48 is designed to fransmit the status
message to a communications device 52 (FIG. 1) at the
BSCU 40. Although not necessary for implementation,
cellular network 48 is preferably designed to transmit to the
communications device 52 via a public switched telephone
network (PSTN) 55, In this regard, PSTN 55 establishes a
tink between communications device 52 and cellular nct-
work 48, whereby cellular network 48 and communications
device 52 can communicate via signals 61 and 65, which are
transmitted over land-line connections in the preferred
embodiment. Therefore, communications device 52 is pref-
erably designed as or 1o include a PSTN modem capable of
communicating signals 65 between BS manager 41 and
PSTN network 55.

Although the preferred embediment utilizes a cellular
network 48 and a PSTN network 55 to communicate (ravel
data to BS manager 41, one ordinarily skilled in the art
should realize that other configurations are possible. For
example, communications device 52 can be configured as a
cellular modem capable of communicating signals directly
with cellular network 48. Alternatively, utilization of com-
munications networks 48 and 55 can be completely circum-
vented by configuring the communications device 44 1o
communicate directly with communications device 52, for
example. Any embodiment capable of communicating data
between MT manager 29 and BS manager 41 should be
suitable.

1t should be noted that by transmitting a status message
only when the MT 17 is off schedule reduces the cost of
operating the notification system 10. In this regard, com-
munication through a cellular network 48 is relatively
expensive, and the cost is based on the amount of data
transmitted. By refraining from transmitting any data from
the MT manager 29 to the BS manager 41 when the MT 17
is on schedule, the amount of data transmitted through the
cellular network 48 is reduced, thereby reducing the com-
municatiens cost associated with the notification system 10,
Therefore, the methedology of assuming the MT 17 is on
schedule and of only transmitting data to the BS manager 41
when the MT 17 is off schedule enables the notification
system 10 to minimize costs. It should be noted that the
foregoing feature is optional.

E. Base Station Manager

BS manager 41 is designed to monitor the travel of the
MT 17 and (when employed in the context of advance
notification system 10) is also designed to transmit a noti-
fication message to a user when the MT 17 is a predeter-
mined proximity from a particular MT destination or other
location. The predetermined proxiwity can be a particular
time or distance that the MT 17 is from the destination. If the
MT 17 is off schedule, then the BS manager 41 is further
confignred fo transmit a message to the user indicating that
the MT 17 is off schedule,
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The BS manager 41 of tracking notification system 10 is
designed to determine the current location of the MT 17 and
to compare the current location of the MT 17 to a predefined
location along the route of travel of the MT 17 in order to
determine whether notification should be sent to the user, In
this regard, like the MT manager 29, the BS manager 41
inciudes a predefined schedule 395, referred herein as the
“base station schedule 395, in memory 305. Furthermore,
similar o the computer system 31a (FIG. 2), the computer
system 315 (FIG. 3) includes a clock 395 or other type of
counter that can be used to determine the amount of time that
has lapsed since the MT 17 started traveling along the MT’s
roufe, When the MT 17 begins the route, the MT manager 29
preferably transmits a message to the BS manager 41 via
compmnications devices 44 and 52 indicating that travel on
the route is beginning. In response, the BS manager 41, like
the MT manager 29, begins monitoring the amount of time
lapsed since the start of the route.

In the preferred embodiment, the base station schedule
395 stored in memory 306 matches the MT schedule 394
stored in memory 30a, althouph variations in the two
predefined schedules 394 and 395 are possible. Furthermore,
the BS manager 41 is configured to retrieve an entry, the
“corresponding entry,” in the base station schedule 395
corresponding with the amount of lime lapsed since the MT
17 began travelling its route. In this regard, the BS manager
41 compares the amount of time that has lapsed since the MT
17 began its route (as determined from the clock 385 at the
BSCU 40) with the time valves in the base station schedule
395, The corresponding entry in the base station schedule
394 is the entry having the time value differing the least with
the value indicated by the clock 385 (i.e., the time value
indicating the amount of time that has lapsed since the MT
17 began its route).

The BS manager 41 assumes that the MT 17 is on
schedule, unless the BS manager 41 has received a recent
status message from the MT manager 29. As used herein, a
“recent status message” is the most recent status message
that has been received by the BS manager 41 within a
predetermined time. For example, a recent status message
could be the latest status message received within the last
five minutes, or at the start of a route, or some other suitable
time frame. Therefore, if the BS manager 41 has not
received a recent status message from the MT manager 29,
then the BS manager 41 assumes that the location values in
the corresponding entry of the predefined base station sched-
ule 394 indicate the current location of the M1 17.

Recalling that BS manager 41 (when employed within the
context of notification system 10) is to transmit a notification
message when the MT 17 is a predetermined proximity from
a particular location (e.g., a predefined MT stop, etc.), the
BS manager 41 then compares the location values in the
corresponding entry (which represent the current location of
the MT 17} with focation values defining the predetermined
proximity, If the Jocation values from the corresponding
enfry differ from the location values of the predetermined
proximity by less than a predetermined amount, then the BS
manager 41 transmits a notification message to the user.
Otherwise no notification message is transmitted to the user.

Alternatively, the BS manager 41 can be configured to
compare time values instead of location values in order to
determine whether a notification message should be trans-
mitted to the user. In this regard, the BS manager 41 is
designed to compare the fime value in the corresponding
entry with a predetermined thresheld value indicating the
amount of time that should lapse hetween the MT 17 starting
its route and arfiving at a {ocation associated with the
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predetermined proximity (e.g., a threshold value indicating
how long the MT 17 should travel along its route before
notification should be sent to the user). If the threshold value
in the comesponding entry exceeds the predetermined time
value, then the BS manager 41 causes a notification message
to he communicated to the user.

If the BS manager 41 of notification system 10 has
received a recent status message {rom the MT manager 29,
then the BS manager 41 determines the actual location
values of the MT 17 based on the location values in the
correspending enfry and the recent status message. In this
regard, the Jocation values in the carresponding entry rep-
resent the estimated lecation of the MT 17. The stalus
message indicates how much the MT 17 is off schedule (i.e.,
how far the MT 17 is from the estimated location). For
example, the status message can indicate that the MT 17 is
five miles off schedule. Therefore, the BS manager 41 is
designed to calculate new location values based on the
estimated location and the status message. These new loca-
tion values represent the actual location of the MT 17.
Therefore, by using the new location values instead of the
values in the corresponding entry, the BS manager 41 can
determine whether a notification message should be sent to
the user according to the methedology described herein-
above.

Furthermore, instead of indicating how far the MT 17 is
from the estimatcd location via location values, the status
message can indicate how f(ar the MT 17 is from the
estimated location via a time value (e.g., the status message
can indicate that the MT 17 is ten minutes late). In this case,
the BS manager 41 is designed to adjust the time value in the
correspending. entry to account for the MT 17 being off
schedule. For example, if the MT 17 is early, then the time
value in the corresponding entry is increased a comrespond-
ing amount, and if the MT 17 is late, then the time value in
the corresponding entry is decreased a corresponding
amount. This adjusted time value is then compared with the
predetermined threshold value described hereinabove in
order to determine whether notification should be sent. IT the
adjusted time exceeds the predetermined time value, then
the BS manager 41 causes & notification message to be
transmitted to the user.

In an alternative embodiment, the location values trans-
mitted in the status message can represent the actual location
of the MT 17 instead of representing how far the MT 17 is
off schedule. In this embodiment, the BS manager 41 can be
designed to directly compare these focation values with the
location values defiming the predetermined proximity in
order to determine whether notification should be sent to the
user. Accordingly, il these location values differ from the
location values defining the predetermined proximity by less
than a predetermined amount, then the BS manager 41
transmits a notification message to the user. Otherwise, no
notification message is sent to the user.

Furthermore, when the BS manager 41 determines that
the MT 17 is off schedule, the BS manager 41 preferably
transmits an off schedule message to the user, as described
hereinbelow, to notify the user that the MT 17 is off
schedule. This message can include a variety of informaticn
including, but not limited, how much (in time or distance)
the MT 17 is off schedule. However, it should be noted that
communication of the off schedule message is not a neces-
sary feature.

F. Transmission of Off Schedule and Notification Messages
Once the BS manager 41 of systems 10 and 12 determines
that a notification or an off schedule message should be sent

Exhibit A
Page 84



US 7,064,681 B2

19

1o a user, the BS manager 41 is designed to communicate the
message to the user via PSTN network 55 and communica-
tions devices 72 and 73 (FIG. 1). In this regard, communi-
cations devices 72 and 73 are or include PSTN transceiver
modems capable of interfacing with and communicating
with PSTN network 55. BS manager 41 is designed to
transmit the message as signal 70 to user communications
device 72, which communicates the message with PTSN
network 55 via signal 74. PTSN network 55 then commu-
nicates the message to personal communications device
(PCD) 75, which has a receiver and a transmitter, or a
transceiver, deneted by block 73, in the preferred embodi-
ment,

PCTD 75 is configured to notify the user and communicate
a notification message, which may merely be z ring in the
case of a felephone or pager, opticnally accompanied by an
audible, text, and/or other message that can be communi-
cated. A PCD 75 is a communications device that can be
personally associated with a party and enabic point-to-point

20

As an example, the BS manager 41 may notify the user of
the impending amival of the MT 17 by trensmitting a
distinctive ring to the user’s message device. In this embodi-
ment, the PCD 75 is a telephone. A distinctive ring is a
ringing cadence that is different than the standard ringing
cadence used to notify the user of a telephone call. Since the
user can different the different ringing cadence, the user is
aware that the telephone call corresponds to a notification
message from the BS manager 41 indicating that arrival of
the MT 17 is imminent. A system for transmitting a distine-
tive telephone ring as the notification message is fully
described in U.S. patent application entitled, “Advance
Notification System and Method Tftilizing a Distinctive
Tefephone Ring,” assigned Ser. No. 08/762,052 and filed on
Dec. 9, 1996, which is incorporated herein by reference.

G. Creation of the MT and Base Station Schedules

It should be noted that the predefined MT schedule 39a
and the predefined base station schedule 394 can be deter-
mired or defined by a variety of methodologies. For

communications between the notification system 10 and the 20 k
party. Nonlimiting examples of PCDs 75 are as follows; a  xample, the predetermined schedules 39a and 395 can be
personal computer (PC) capable of displaying the notifica- estzmatef:] based on various factors, such as the types of
tion through e-mail or some other communications software, ~ Speeds likely to be traveled by the MT 17 and the types of
a television, a wireless (e.p., cellular, satellite, ctc.) or  traflic conditions expected to be encountered during travel.
non-wireless telephone, » pager, a personal dala assistan(, a 25 However, in the preferred embodiment, the predefined
navigation system in a motor vehicle, a radio receiver or schedules 392 and 394 arc defined via a previous delivery of
transceiver, or any other device capable of notifying the user ¢ M1 17 along the_ same route of travel.
with some type of user perceptible emission. Many, although In this regard? d.ehvery }"EhJCiES 17 frequently travel the
not all, PCDs 75 are transportable. Furthermore, a plurality same routes. Thx; is especially true for buses, for example,
of communications devices 72 may exist in some applica- 30 Wwhere a bus routinely travels the same route and makes the
tions, so that the BS manager 41 can simultaneously or ~ same stops. As the MT 17 is traveling the route, the MT
substantiaily concurrently notify a plurality of parties having manager 29 is conﬁgulr ed to periodically read the sensor 18
respective devices 72 of the impending arrival of the MT 17 and to store an entry in memory 30a. The entry P'Tef?fﬂbly
at a particular MT stop. includes the current ](?cat1on va]_ues_ of the MT 17 llld.]Ca.ted
Nate that examples of usefiul PCDs 75 that can be utilized 35 By sensor 18 Zﬂ}d the time value md]cated_ by clock 384 (i.e.,
to implement many of the features described in this docu- tl:le time value indicating the amount of time that has lapsed
ment are portable wireless telephones having image capa- since the start of the travel on the route). Therefore, when the
bitities (e.g., a Sanyo Mode! 8100 wireless PCS vision ~ MT 17 reaches the end ofthe route, the MT manager 29 has
picture phone distributed by Sprint, a Sony Bricsson T300  stored numerous entries which define the predefined MT
wireless picture phone distributed by T Mobile, etc.). The 40 schedule 394, This Predeﬁned schedule 392 may also ‘be
Wireless Access Protocol (WAP; developed by the WAP used as the base station schedule 396, Other methodologies
Forum; see WAP Version 2.0 specification at www.wapfo- may be employed to define the MT schedule 39 and/or the
rum.org, which is incorporated herein by reference in jts  base station schedule 395,
entirety) can be implemented in connection with wireless F1G. 4A is a flow chart depicting the operation and
telephones in order to enable these telephones to commu- 45 functionality of the MT manager 29 in embodiments where
nicate with (send data packets to and/or receive data packets the MT manager 29 determines the MT schedule 392 while
from) computers or computer-based devices, such as serv- traveling along the route of travei. As shown by blocks 76
ers, that are communicatively coupled to the World Wide  and 77, the MT manager 29 deternines whether a sample
Web (WWW) of the Internet (by way of their respective period has expired while the MT 17 is traveling on the route
ceflular or PCS networks). so (i.e., before the MT 17 has finished the route). The sample
Note [urther that the PCDs 75 can be non-standard period is a predetermined amount of time that lapses
input/output (/0) devices that ¢an be communicated with between samples, which will be discussed in more detail
over an open neiwork, such as the Internet, using an hereinbelow. Preferably, the MT clock 38« indicates
extended open network protocol, such as extended HTML, whether the sample period has expired. For example, when
as is described in U.S. Pat. Nos. 5,742,845 and 5,905,908, 55 lhe clock 38a is a counter, the sample period can be defined
beth of which are incorporated herein in their entirety by as a predetermined number of counts by the clock 38a,
reference. Therefore, the MT manger 29 can determine whether the
Although the preferred embodiment utilizes a PSTN  sample period has expired by counting the number of
network 55 to communicate a notification or an off schedule increments or ¢ycles of the clock 38a.
message to PCD 75, one ordinarily skilled in the art should é¢  When the MT manager 29 determines that the sample
realize that other configurations are possible. For example, period has expired, the MT manager 29 samples the current
other communications networks can be utilized or utilization location values of the MT 17 and the fime value of the clock
of communications networks can be completely circum- 382. In other words, the MT manager 29 determines the
vented by configuring communications device 72 to com- current location valies of the MT 17 and the cumrent time
municate directly with communications device 73. Any 65 value from the clock 384 and stores these values in the next
communications system capable of communicating data entry of the MT schedule 394, as depicted by blocks 78 and
between BS manager 41 and PCD 75 should be snitable. 79. This process repeats untit the MT manager 29 determines
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that the MT 17 has completed the route. Thereafter, the MT
manager 29 can use the MT schedule 39a to track the MT’s
progress on firture deliveries that utilize the route defined by
the MT scbedule 39a.

H. Alarmm System

The MT manager 29 can be configured to compare the
corresponding entry and the location values supplied from
the sensor 18 in order to determine whether an alarm signal
should be generated. In this regard, the MT manager 29
preferably subtracts the location values in the corresponding
entry from the current location values of the MT 17 (asg
determined by the sensor 18) fo produce a deviation indi-
cator. Therefore, the deviation indicator indicates how far
the MT 17 has deviated from the route defined by the MT
schedule 39a.

The MT manager 29 is then designed to compare the
deviation indictor fo an alarm threshold value to determine
whether an alarm signal should be transmitted to the BS
manager 41. The alarm threshold value corresponds with the
distance that the MT 17 can deviate from the predefined MT
schedule 39 before an alarm is generated. Therefore, if the
deviation indicator exceeds the alarmm threshold value, the
MT manager 29 transmits an alarm message to the BS
manager 41 via communications devices 44 and 52. Pref-
erably the alarm message includes the cwrent location
values produced by the sensor 18 so that the travel of the MT
17 can be tracked by the BS manager 41.

Providing an alarm message, as described hereinabove,
helps to discover when an MT 17 has been stolen or hijacked
and helps law enforcement agencies to recover the MT 17 by
tracking the travel of the MT 17 once the MT 17 has been
stolen. In this regard, the MT manager 29 autcmatically
generates an alarm message and monitors trave? of the MT
17 once the MT 17 deviates from the MT schedule 39a by
a predetermined amount, The alarm message can be used by
law enforcement agencies to discover when the MT 17 has
been stolen and where the MT 17 is located, thereby helping
law enforcement agencies to recover the MT 17 once it hag
been stolen.

Because the deviation indicator is defined relative to
points along the MT’s route of travel, an alarm can be
generated when the MT 17 deviates from the route by a
relatively smali amount, For example, the MT manager 29
can be configured to transmit an alarm signal when the MT
17 deviates from its predefined route by approximately 20
[eet. Other distances, both less than and greater than 20 feet,
may be used to trigger an alarm signal. However, it is
generally desirable that a certain amount of deviation (de-
pending on the expected driving conditions and the precision
of sensor 18) be allowed so that the MT 17 can reasonably
maneuver through traffic without generating false alarms.

In addition, the alarm threshold value is selectable in the
preferred embodiment. This value can be entered into the
computer system 31a by a human operator at the MT 17 viu
input device 34a, for example. Altematively, this value can
be commumicated from the BS manager 41 to the MT
manager 29 via communications devices 44 and 52 at or
around the start of the route. The alarm threshold value can
also be hardwired info the computer system 31e with
switches that can be manipulated by a human operator in
order to selectively change the value. Many other method-
ologies known in the art may be used for selecting the value
of the alarm threshold value,

It should be noted that in other embodiments, it may be
desirable for the MT manager 29 to generate an alarm signal
based on comparisons of the location of MT 17 t© a
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predefined peographical region mstead of the route defined
in MT schedule 39a. For example, it may desirable to define
a regicn that is 30 miles (or some other distance) from the
start of the route (or some other particular location). Then,
the MT manager 29 can be configured to generate an alarm
signal if the MT manager 29 determines that the MT 17 is
outside of this predefined region based on the signals 27
received from sensor 18. Such a methodology for generating
an alarm signal is particularly suitable for applications
where only local deliveries are expected, for example.

There are various methedologies for determining whether
the MT 17 is outside of the predefined region. For example,
in one embodiment, the MT manger 29 subtracts the current
location values determined from signals 27 with the location
values of a particular point (e.g., the location values of the
start of the route, when the region is defined as any point
within a certain distance of the start of the route} to derive
the deviation indicator, As in the preferred embodiment, if
the deviation indicator has a magpitude greater than the
alarm threshold value, the MT manager 29 generates an
alarm signal. Otherwise, no alarm signal is generated.

Further note that U.S. Pat. No. 5,751,245, which is
entirely incorporated herein by reference describes an alarm
system that can be employed when a vehicle substantialiy
departs from a predetermined route, for the security of
transported cargo.

1. Alternative Embodiment of the MTCU

In an altemative embodiment of the MTCU, the “corre-
spending entry™ of the MT schedule 39a can be defined as
the entry having location values defining a location along the
route that was most recently passed by the MT 17, There-
fore, the MT manager 29 monitors the signals 27 from the
sensor 18 until the MT manager 29 determines that the MT
17 passed & location corresponding with one of the eniries in
the MT schedule 39a. The MT manager 29 determines
whether the MT 17 is early or late via the techniques
described hereinabove using the aforementioned entry as the
corresponding entry.

After determining whether to generate an alarm signal
and/or status message for the corresponding entry (and after
generating the alarm signal and/or the status message, if
necessary), the MT manager 29 monitors the signals 27
again for the next comresponding entry. Therefore, when a
corresponding entry is detected (i.e., when the MT manager
29 determines that the MT 17 passed a location commespend-
ing with the location values in one of the entties of the MT
schedule 394 for the first time), the MT manager 29 analyzes
the values of the sensor 18, the clock 384, and the corre-
sponding entry to determine whether an alarm signal and/or
status message should be generated. Thereafter, the MT
manager 29 waits unti! the next corresponding entry is
detected before determiming whether to penerate another
status message. Therefore, the MT manager 29 determines
whether a status message should be communicated to the BS
manager 41 each time the MT 17 passes a location corre-
sponding with the location values in one of the entries of the
MT schedule 39a, and the MT manager 29 refrains from
communicating status messages as the MT 17 travels
between locations defined by the data in the MT schedule
39a4. In other words, the only time the MT manager 28
lransmits a status message is when the MT 17 is passing a
location corresponding with one of the entries in the MT
schedule 39 or a shert time thereafter.

However, since it is possible for the MT 17 not to pass any
of the locations defined in the predefined schedule when the
MT 17 deviates from the route (e.g., when the MT 17 is
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stolen), the MT manager 29 preferably determines whether
to communicate an alarm signal periodically rather than
waiting for one of the locations defined by the MT manager
29 1o be passed.

J. Overall Notification System Operation

A possible implementation of use and operation of the
notification system 10 and associated methodology are
described hereafter. For illustrative purposes only, assume
that the MT 17 is to travel a predetermined rowte to a
destination wherc the MT 17 is to pick up or deliver an item.
For example, assume that the MT 17 is a bus that is to travel
to a hns stop to pick up a passenger and that this passenger
is to receive a notification signal when the MT 17 is ten
minutes from the bus stop.

Initially, the MT schedule 39s is stored in the MT
manager 2% and the base station schedule 39z is stored in the
BS manager 41. In the preferred embodiment, the MT
schedule 3%a was created and stored in the MT manager 29
as the MT 17 previously traveled along the same route, A
copy of the MT schedule 394 is preferably transferred to the
BS manager 41 via any suitable methodology and stored as
the base station schedule 39a. For example, the MT schedule
39a can be copied fo a magnetic disk and later downloaded
in memory 30% or a copy of the MT schedule 394 can be
transmitted tc the BS manager 41 via communications
devices 44 and 52.

In embodiments where the MT schedule 39a is not
previously created and stored by the MT manager 29, the
MT schedule 39a is preferably downipaded into both the BS
manager 41 and the MT manager 29. It is possible to
downlead the base station schedule 39«4 in the BS manager
41 and to transmit a copy of the base station schedule 3%a
to the MT manager 29 via communications devices 44 and
52 prior to the start of the route. Any methodology for
respectively storing the MT schedule 39z and the base
station schedule 396 mto the MT manager 29 and the BS
manager 41 is suitable.

When the MT 17 begins travel, the M'I' manager 29 stores
the current value of the MT clock 384 and begins to monitor
the amount of time that lapses from that point until comple-
tion of the route. Furthermore, as can be seen by block 82 of
FIG. 4B, the MT manager 29 also transmits a start signal to
the base station manger 41 via commumications devices 44
and 52 indicating that travel of the MT 17 is beginning. In
respense, the BS manager 41 begins to monitor the lapsed
time as well.

In many siations, it may be desirable to begin monitor-
ing travel of the MT 17 after the MT 17 starts its route. This
is particularly true when unpredictable delays usnally oceur
close to the staring point of the route. For example, when the
MT 17 15 a school bus taking children home from school,
unpredictable delays may cccur close to the starting point
(i.e., at the school) where traffic is often congested. There-
{ore, instead ol transmitting a start signal to the BS manager
41 when the MT 17 begins traveling, the MT manager 29
waits for a predetermined time period or until the MT 17 has
traveled a predetermined distance from the starting point
before transmitting the start signal. For example, the MT
manager 29 can monitor the travel of the MT 17 from the
starting point via the sensor 18 and transmit the start signal
once the MT manager 29 determines that the MT has
traveled one-eighth of 2 mile from the starfing point. In this
regard, location values representiug a predetermined point
along the route of travel and one-eighth of 2 mile from the
starting point can be stored in the MT manager 29. When the
MT manager 29 determines that the MT 17 passes this point,
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the MT manager 29 determines that the MT 29 has traveled
more than one-eighth of a mile and transmits the start signal.

Preferably, the predetermined schedules 394 and 395 both
use the point where the MT manager 29 transmits the start
signal as the starting poini for the route. Therefore, the
distances and times stored in the predetermined schedules
39a and 395 are relative to the predetermined location where
MT manager 29 transmits the start signal instead of the
actual starting point of the route. However, this is not a
necessary leature, and the location values and time values
stored in the predetermined schedules 39a and 39/ may he
relative to other points both along the route of travel and
outside of the route of travel. .

As the MT 17 travels, GPS satellites 23 transmit wireless
signals 21 to sensor 18 that can be analyzed through tech-
niques well known in the art to determine a position {(i.e.,
current location values) of the sensor 18 {and, therefore, of
the MT 17) relative to z particular reference point, as
depicted by block 85 of FIG. 4B. For example, in GPS
systems, the infersection of the Equator and the Prime
Meridian is typically used as the reference point. Sensor 18
receives the signals 21 and determines location valies
representing the position of the MT 17 relative to the
reference point and transmits these valnes to MT manager
29.

The MT manager 29 compares the current location vaiues
of the MT 17 with the location values in the MT schedule
394 in order to determine which entry in the MT schedule
394 corresponds with the current location of the MT 17, as
shown by block 87 of FIG. 4B. The corresponding entry is
preferably the entry having location values that most closely
match the current lecation values received [rom the sensor
18.

After selecting the corresponding entry, the MT manager
29 retrieves the location values associated with the corre-
sponding entry and subtracts these values from the current
location values received from the sensor 18 and used by the
MT manager 29 to select the corresponding entry. Referring
to bleck 91 of FIG. 4B, the resulting value or values
(referred to as the deviation indicator) indicates the MT’s
deviation from the MT schedule 39a. As shown by block 93
of FIG. 4B, the MT manager 29 then compares the deviation
indicator to the alarm threshold value. If the deviation
indicator exceeds the alarm threshold vatue, then the MT
manager 29 transmits an alarm message to the BS manager
41, as depicted by block 95 of FIG, 4B. The alarm message
inchides the eurrent locatien of the MT 18, and the BS
manager 41 tracks the location of the MT 17 based on the
alarm messages transmitted from the MT manager 29. The
information provided by the alarm message can be used by
law enforcement agencies to track the MT 17.

After determining whether an alarm message should be
generated, the MT manager 29 retrieves the time value
associated with the corresponding entry and compares it
with the time value indicated by clock 38a {i.e., the time
value indicating the amount of time elapsed since the start of
the route}. The MT manager 29 also retrieves a predeter-
mined threshold value indicating how much the MT 17 can
deviate from the MT predefined schedule 39a before the MT
17 is considered to be off schedule. Referring to block 97 of
FIG. 4B, if the difference of the foregoing time values
exceeds the predetermined threshold value, then the MT
manager 29 determines that the MT 17 is off schedule,
However, if the difference of the foregoing time values is
less than the predetermined threshold value, then the MT
manager 29 determines that the MT 17 is on schedule,
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When the MT manager 29 determines that the MT 17 is
on schedule, the MT manager takes no further action regard-
ing the current location values received from the sensor 18.
The MT manager 29 merely receives 2 new set of lecation
values from the sensor 18 and analyzes the new set of values
according to the methodalogy described herein, However,
when the MT manager 29 determines that the MT 17 is off
schedule, the MT manager 29 generates a status message
and transmits the status message to the BS manager 41, as
depicted by block 99 of FIG. 4B,

In this regard, the MT manager 29 determines whether the
MT 17 is early or late and how far the MT 17 is off schedule
(e.g., how many minutes or miles the MT 17 is from the
location specified by the location values in the correspond-
ing entry). The MT manager 29 then generates a status
message including this information and transmits the status
message (o the BS manager 41 via communications devices
44 and 52,

In order fo reduce the number of transmissions between
the MT 17 and the base station control unit 40, the MT
manager 29 preferably (although not necessary) transmits
the status message {0 the BS manager 41 only if another
status message has not been transmitted within a predeter-
mined delay period. For example, if a status message has
been sent within a predetermined time period, for example,
within the last five minutes, then the MT manaper 29 refrains
from sending another status message. It should be apparent
to cne skilled in the art that other delay periods can be
sefected to update the location of the MT 17 a1 a desirable
rafe.

Furthermore, it is possible to selectively contro! the delay
period. For example, when the MT 17 stops to make a
delivery or is slowly traveling through congested areas, it
may be desirable to increase the delay period to decrease the
number of status messages sent to the BS manager 41.
Alternatively, when the MT 17 is traveling quickly and the
location of the MT 17 is changing rapidly, it may be
desirable to decrcase the delay peried. Furthermore, when
the MT 17 enters an area where no immediate deliveries or
pick ups are to made, there is no immediate need to monitor
the MT 17 and the delay period can be increased. The delay
periods can be predefined in memory 304, can be controlled
by the operator of the MT 17, or can be controlled via signals
transmitted from remote locations {o the MT manager 29
(e.g., from the BS manager 41 to the MT manager 29 via
communications device 44). Other methodelogies for con-
trolling the delay periods are possible.

Another way to reduce the number of transmissions of
status messages af desired fimes Is fo selectively increase the
predefined amount that the MT 17 should be off schedule
belore a stalus message is transmitted (o the base station
control manager 41. Similar to the changes in the delay
pericds described above, the changes to the aforementioned
predefined amount can be predefined in memory 30a, can be
controlled by the operator of the MT 17, or can be controlled
via signals transmitted from remote locations to the MT
manager 29 (e.g., from BS manager 41 to MT manager 29
via communications device 44),

The input device 34a (FIG. 2) can be nsed to input
changes in the delay period and/or in the predefined amount
that the MT should be off schedule before a status message
is transmitted. In this regard, the input device 34a may
include switches, buttons, a key pad, or any other device that
can be manipulated by the operator of the MT 17 to input the
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desired, the BS manager 41 transmits a message to the user
via communications devices 72 and 73 indicating that the
MT 17 is off schedule and indicating how much the MT 17
is off schedule in response to the status message.

The BS manager 41 periodically determines whether a
notification message should be sent to the user indicating
that arrival of the MT 17 at the bus stop is imminent (e.g,,
indicating that the MT 17 is ten minutes from the bus stop}.
In this regard, the notification message should be sent to the
user when the MT 17 is within a predetermined proximity
(i.e., a predetermined time or distance) from the bus stop. To
determine whether the notification message should be sent,
the BS manager 41 compares the location values of the
current Jocation of the MT 17 to the location values of the
predetermined location (e.g., the bus stop). If the difference
between the location values of the current Jocation of the MT
17 and the bus stop is greater than a thresheld vatue, then the
MT 17 is too far from the bus stop for notification to be sent
to the user. Therefore, a notification message is not gener-
ated. However, if the difference between the location values
of the current locaticn of the MT 17 and the bus stop is less
than the threshold value, then a netification message is
transmitted to the user via communications devices 72 and
73, unless a similar notification message (i.e,, 2 message
indicating that the MT 17 is off schedule by the same
amount) associated with the bus stop has previously been
sent to the user,

In determining the current location of the MT 17, the BS
manager 41 assumes that the MT 17 is on schedule unless a
recent status message has been received. Therefore, the MT
manager 41 determines which entry in the base station
schedule 395 corresponds to the assumed lecation of the MT
17. In this regard, the MT manager 41 compares the time
values in the base station schedule 395 with a lapsed time
value indicating how much time has lapsed since the MT 17
started the route. The entry having a time value closest to
this lapsed time value is the corresponding entry. The
focation values associated with the corresponding entry
represent the assumed location of the MT 17. Unless a recent
status message has been received, the BS manager 41 uses
these location values as the current location values o be
compared against the location values of the predefermined
focation (e.g., the bus stop) in order to determine whether a
notification message should be sent to the user. However, if
a recent status message has been reccived, then the BS
manager 41 determines the current location values of the MT
17 based on the recent status message and/or the location
values associated with the corresponding entry.

For example, if the recent status message includes loca-
tion values indicating the actual location of the MT 17, then
the BS manager 41 uses these values o compare with (he
coordinate values of the predetermined location (e.g., the
bus stop). However, if the status message only indicates how
much the MT 17 is off schedule, then the BS manager 41
calculates the current location values of the MT 17 based on
the status message and the location values associated with
the corresponding entry in the base station schedule 395

Once the current location values of the MT 17 have been
determined, the BS manager 41 compares the current loca-
tion values of the MT 17 with the location values of the
predetermined location {e.g., the bus stop) as previously
described hereinabove to determine whether a notification
signal should be transmitted to the user.

The operation of the preferred embodiment has been

changes. 55 described hereinabove in the context where the MT manager

When the BS manager 41 receives a status message, the 29 compares location values to determine the corresponding

BS manager 41 stores the status message in memory 305.If  entry in the MT predefined schedule 39a. Therefore, the MT
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manager 29 compares the time value associated with the
corresponding entry in the MT schedule 394 to determine
whether or not the MT 17 is on schedule. However, it should
be apparent to one skilled in the art upon reading this
disclosure that time values may be compared by the MT
manager 29 to determine the corresponding entry in the MT
predefined schedule 39

In this regard, the entry in the MT schedule 39g having a
time value most closely matching the lapsed time value
indicated by the clock 38a (i.e., the value indicating the
amount of time lapsed since the start of the route) can be
selected as the comresponding entry, As a resvlt, the MT
manager 29 determines how far the MT 17 is off schedule
based on distance rather than time. For example, if the
difference between the current location values of the MT 17
(as determined by the sensor 18) and the location values
associated with the corresponding entry is greater than a
predetermined threshold value, then the MT 17 is off sched-
ule. Otherwise, the MT 17 is on schedule. Furthermere,
regardless of which embediment is used to determine how
far the MT 17 is ofl schedule, the MT manager 29 can
indicate how far the MT 17 is off schedule via the status
message using either distance values, time values, or any
other type of values known in the art for indicafing the
position of the MT 17.

It should be noted that the preferred embodiment has been
described hereinabove assuming that the semsor 18 is
capable of determining the MT"s location based on signals
received [rom satellites 23. However, this is not a necessary
feature, and any type of sensor 18 that may he used for
determining the MT"s position along the route of travel is
sufficient. For example, the sensor 18 may be designed as an
odometer that indicates how far the MT 17 travels. There-
fore, the predetermined points along the route of travel used
to determine whether the MT 17 is on or off schedule can be
defined in the schedules 3%9a and 394 relative to their
distance from the starting point of the ronte. In other words,
the location values stored in the schedules 3%a and 395
correspond to distance values indicating how far the prede-
termined points are from the starting point of the route.
Therefore, the MT manager 29 can determine how far the
MT 29 is from any of the predetermined points by deter-
mining how far the MT 17 has traveled from the starting
point of the route.

K. User Notification Preferences and Reports

BS manager 41 is designed to receive the travel data
transmitted from MT manager 29 and to monitor the travel
of the MT attached to the MTCU 15 by monitoring the travel
of the MTCU 15. In this regard, BS manager 41 is designed
to include a data manager 67 configured to receive the travel
data via signal 66 from communications device 52, as
depicted by FIG. 5A. Data manager 67 is designed to store
the travel data for each MTCU 15 being monitored in a
database 94, which is preferably a relational database having
a number of tables 68, but other databases are possible, for
example, flat-file database, inverted-list database, one made
up of lookup tables, etc.

As is well known in the art, a refational database is a
database or database management gystem that stores infor-
mation in tables—rows and calumns of data—and conducts
searches by using data in specified columns of one table to
find additional data in another table. In a relationat database,
the rows of a table represent records {caliections of infor-
mation abant separate items) and the columns represent
fields (particular aftributes of a record). In conducting
searches, a relational database matches information from a
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field in one table with information in a corresponding field
of another table to produce a third table that combines
requested data from both tables. For example, if one table
contains the fields MOBILE-THING-ID, PACKAGE-ID,
and LOAD-DATE, and ancther confains the fields STOP-
TIME, MOBILE-THING-ID, and STOP-LOCATION, a
relational database can match the MOBILE-THING-I1D
fields in the two tables to find such information as the
possibie pickup stop locations for packages transported by
the MT or the delivery times (stop times) for zll packages
loaded cn the MT within the last day. In other words, a
relational database uses matching values in two tables to
relate information in one to information in the other.

Althongh not |imited to this configuration, in one embodi-
ment, among others, the database 94 includes, among other
things and in general, an MT data table 68« having infor-
mation pertaining to the MT, such as an ID, type (package,
mobile vehicle type, etc.}, model, whether the thing has air
conditioning, efc.; a uscr data table 686 having information
regarding user preferences; a communication method data
table 68c having information pertaining fo varicus commu-
nications methods that can he utilized for contacting a user
{which can be linked to the user preferences); a stop location
data table 684 having information pertaining to stop loca-
tions of MTs; an MT (MT) trave! data table 68e having
information coneerning travel status of MTs, an advertise-
ment data table 68 having advertisewnents that can be
communicated to a PCD 75; a PCD data table 68g having
information pertaining to the devices 75; an authenticaticn
data table 68% having authentication information or indicia
to be described later in this document, a PCD travel data
table 68/ having information pertaining to travel of a tracked
PCD 75, a traffic flow predicament data table 68/, a package
data table 68k, a failure siates data table 681, a tasks data
table 68m, sub-tables of the foregoing, etc, The tables 68
include related fields for linking and relating varions ele-
ments in the various tables 68,

Furthermore, i this embodiment, MTCUs are related to
idemtification values in MT data table 68a, and these values
are correlated with travel data in MT travel data table 68e.
Travel data can include information such as, but not limited
to, the MTCU’s coordinate vahwes (i.e., the MTCU’s 15
location refative to a predetermined reference point), infor-
mation regarding delivery status of items to be delivered,
and/or the times that the MTCU 15 reached particular
locations or stops. The database 94 is configured to contain
all of the desirable information to menitor the status of each
MTCU 15 associated with the notification system 10.

Referring to FIG, 5B, data manager 67 is configured to
include a monitoring mechanism 69, The functionality of
monitoring mechanism 69 is depicted in FIG, 5C. As shown
by blocks 884—88f¢f FIG, 5C, monitoring mechanism 69 is
configured to receive travel data from MTCU 15 and to
compare the travel data with predefined preference data
stored in the database 94, particularly the user data table 685.
Preference data, as used berein, is data that defines the
preferred parameters indicating when to notify a user of the
impending arrival of the MTCU 15 at a particular location,
It can be system defined or user defined. For example,
preference data can be coordinates of a desired location
whereby a notification message is sent to a user when the
coordinates of the MTCU 15 pass the coordinates of the
desired location. In this context, the desired location defined
by the preference data can, for example, represent a location
that is a predetermined distance from the user house, place
of delivery or pickup, or other particular location. Therefore,
when the user receives the notification message, the user is
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aware of the approximate location of the MTCU 15 or of the
distance of the MTCU 15 from a predetermined point (i.e.,
of the proximity of the MTCU 15 from a predetermined
point or location). Consequently, the user can prepare for the
arrival of the MTCU 15, since the user knows that arrival of
the MTCU 15 is imminent.

As an alternative embodiment, the preference data can
define a certain time before the MTCU 15 reaches a desti-
nation or other particular location {i.e., a proximity of the
MTCU 15 from the predetermined point). In this regard, the
monitoring mechanism 69 is desipred to determine the
location of the MTCU 15 from the travel data stored in MT
trave] data table 68e of database 94. The monitoring mecha-
nism 69 is then designed to calculate the time it will take for
the MTCU 15 to reach the location specified by the prefer-
ence data based on the location of the MTCU 15 and the
location of the desired destination. In calculating the travel
time, the monitoring mechamism 69 can be configured to
make assumptions about the time necessary to travel to the
specified location. For example, if the route of the MTCU 15
is through congested areas, the monitoring mechanism 69
can assume a cerfain delay time for traveling certain dis-
tances, and if the route of the MTCU 15 is through less
congested areas, the monitoring mechanism 69 can assume
another delay time that is less than ibe delay time assumed
for the congested arcas. Altematively, the monitoring
mechanism 69 can use an average of the times it has
previously taken for M'[s 17 to travel over the same route
during other deliveries. Therefore, by comparing the travel
data transmitted from MTCU 15 with preference data, the
manitoring mechanism 69 can determine when to send a
notification message to a user,

As depicted by blocks 88a, 885, §8g, and 88% of FIG. 5C,
the preference data can be stored in user data table 685 of the
database 94 (FIG. 5B}. As stated hereinbefore, the MT travel
data tahle 68e¢ of the database 94 is preferably configured to
store the travel data associated with each MTCU 15 in a
respective entry uniquely identified with the associated
MTCU 15. Accordingly, each data entry can also include the
preference data associated with each MTCU 15 that corre-
sponds with the eniry, or the preference data can be sicred
in separate entries which are correlated with comresponding
MTCU eniries.

‘Once the monitoring wnechanism 69 determines that a
notification message should be sent to a user, the data
manager 67 is designed to communicate a message to a user
at a remote location via PSTN network 55 and communi-
cations devices 72 and 73 (FIG. 1). In this regard, commu-
nications devices 72 and 73 are preferably PSTN modems
capable of communicating with PSTN network 55, Data
manager 67 is designed to transmit the message as signal 70
to user communications device 72, which communicates the
message with PTSN network 55 via signal 74. PTSN net-
work 55 then communicates the message to communications
device 73, which is preferably configured to communicate
tire message to a PCD 75. PCD 75 is configured to notify the
user of the impending arrival of the MTCU 15. As men-
tioned, PCD 75 can be a computer capable of displaying the
notification through e-mail or some other communications
software. Alternatively, PCD 75 can he a telephone, a pager
or any other device capable of notifying a user.

1. User Activation

In order for data nianager 67 fo transmit a notification
PCD 75, data manager 67 should be aware of certain contact
information enabling data manager 67 to centact the PCD
75. In this regard, data manager 67 is configured to include
a user data table 685 (FIG. 5) containing contact information
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pertaining to each user that is to receive a notification
message from the data manager 67. In the preferred embadi-
ment, the user table 685 is capable of uniquely identifying
each user of the notification system 10, and has entries that
specify contact information associated with each user. Each
entry preferably includes a user identification mumber
unique to each user that identifies the information in the
entry as relating to a particular user.

Each entry preferably includes a value specifying the
medium through which the user has specified to be con-
tacted. For example, the value can indicate that the user is to
be contacted through e-mail, in which case the entry should
also include the user e-mail address. Aliernatively, the value
can indicate that the user is to be contacted through a
telephone call or a page. In these situations, the entry should
also include the user tefephone number or pager number.
The value can also indicate multiple methods of notification.
For example, the value can indicate that the user is to be first
contacted via tclephone, If there is no answer when the data
manager 67 attempts to defiver a notification message, then
the data manager 67 can be configured to attempt notifica-
tion via paging. If paging fails, then the data manager 67 can
be configured to attempt notification through e-mail or other
computer oriented messaging system. Accordingly, the order
of notification media should be indicated by the data in the
user data table 685, and the contact information necessary
for each method selected (e.g., the telephone number, pager
numher, and e-mail address of the user) should also be
included in the entry. It should be noted that various other
communications media and combinations of communica-
tions media can be emploved.

The contact information (and preference data, which will
be discussed in further detail hereinafter) can be manually
entered or downloaded into the user data table 685 in order
to activate a user for the notification system 10. In this
regard, a system operator can receive the contact informa-
tion (and preference data) via a telephone call or e-mail, for
example, and manually cnter the infermaticn into the noti-
fication system 10.

However, in the preferred embodiment, the contact infor-
mation is automatically entered into the user data table 6856
via a message manager 82, which is depicted by FIG. 5B,
The functicnality of the message manager 82 is shown
FIG. 5D, The message manager 82 is configured to receive,
via communijcations device 72 (FIG. 1), an activation
request from a user at PCD 75, as shown by blocks 904, 905,
90/ 0f FIG. 5D. In this regard, the request can be ransmitted
to PCD 75, via any suitable technigue known in the art, and
the BSCU 38 can be configured to include a plurality of
communications devices 72, as depicted by FI1G. 5A.

Fach of these communications devices 72 can be config-
ured to simultaneously commumicate with a respective user
of the notification system 10. The information received by
the communications devices 72 can be transmitted to mes-
sage manager 82 (FIG. 5B) via any suitable technique, such
as time division multiplexing, for example. Each user com-
munications device 72 can also be designed to communicate
with different communications media. For example, one user
communications device 72 can be designed as a modem to
communicate with a modem associated with a user. This
user communications device 72 can be designed ta send data
configured to prompt the user to return data pertaining to
contact information. An example of such a prompt, could be
a template or web page where the PCD 75 (i.c., a computer
in this case) displays the template, and the user can fill in
fields of the template with the appropriate contact informa-
tion. Alternatively, another one of the user communications
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devices 72 can be designed to receive a telephone call from
a user and to prompi the user fo enfer data through touch-
tone signaling. Other user comnmnications devices 72 can
be designed to communicate with other types of communi-
cations media known in the art.

Once the message manager 82 (FIG. 5B) receives the
request from the user, the message manager 82 is designed
to detennine that the request is a request for activation (i.e.,
a request for the user to be entered into the notification
system 10). In response, the message manager 82 fransmits
data to the user, via user communications device 72, in order
to prompt the user to transmit the necessary contact infor-
mation, as shown by block 90g of FiG. 5D. In this regard,
the message manager 82 is configured to determine the type
of medium used by the user to communicate the request for
activation and to transmit a prompt to the user that is
compatible with this medium. For example, when the user is
communicating via a modem, the message manager 82 is
configured to transmit signals compatible with the user
modetn in order to prompt the user to enter the appropriatc
contact information. This data could be in the form of a web
page transmitted through the Intemet, or the prompt could
simply be messages transmitted through e-mail or some
other data communications system.

When the uset is communicating via a PCD 75 in the form
of a telephone, the message manager 82 can be designed to
transmit recorded messages to the user. The user can then
select or enter data by transmitting touch-tone signals in
response to the prompting messages, as is commonly known
in the art. The message manager 82 may be configured to
communicate with the user in other formats and media
known in the art.

Once the message manager 82 receives the conmct infor-
mation from the user, the message manager 82 is designed
to store the contact information as an entry in the user data
table 685, as depicted by black 90k of FIG. 5D. When the
monitoring mechanism 69 determines that a user should be
notified of an impending arrival of an MTCU 15, the
monitoring mechanism 69 is designed to send a notification
command to message manager 82. The notification com-
mand may include travel data to be sent to the user, such as
data indicating that a particular MT is a certain proximity
from the destination defined by the preference data. In
response, the message manager 82 is designed to retrieve the
contact information associated with the user from the user
data table 686 and to determine how 1o contact the wser
based on the retrieved contact information, as depicted by
blocks 90¢ and 904 of FIG. 5D.

The message manager 82 is then designed to transmit a
message compatible with the medium previously selected by
the user for notification, as depicted by block 90¢ of FIG.
5D. The message can include any travel data sent to the
message manager 82 from the monitoring mechanism 69.
For exampie, when the contact information indicates that a
telephone call is the preferred medium for notification, the
message manager 82 can send a recorded telephone message
to the telephone number that is indicated by the contact
infaormation retrieved from the user data table 685. If the
monitoring mechamam 69 mecluded travel data indicating the
time of arrival in the command to message manager 82, then
message nanager 82 can be configured to include a message
indicating the expected time of arrival at a particular loca-
tion. Alternatively, the same information can be sent via
e-mail, facsimile, page or other type of communications
medium to the user, depending on the preferences selected
by the user during activation.
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During activation, the message manager 82 can be further
configured to prompt for and receive preference data (ie.,
data pertaining to when the user is to be notified) from the
user, as shown by block 90g of FIG. 5D, In this regard, the
message manager 82 can be designed 1o prompt the user to
return information indicating which MTCU 15 is to be
monitored on behalf of the user and when the notification is
to be sent o the user, For example, the user can be prompted
to sclect an MTCU 15, a destimation (or other particular
iocation), and a notification preference to indicate a time or
distance that the MTCU 15 should be from the selected
destination or other particular location when a notification is
to be sent to the user. In response, the user specifies, through
any known suitable communications technique, which
MTCU 15 the user wishes the notification system 10 1o
menitor and how the user wishes to be notified of an
impending arrival of the selected MTCU 15 at the selected
destination. If the user knows the coordinate values of the
destination, the user can simply transmi{ the coordinate
values {o the data manager 67. If the user selects the
destination without supplying the coordinates of the desti-
nation (e.g., the user selects a desfination from a list of
locations) then the data manager 67 is preferably designed to
determine the coordinate values transparently.

In some instances, the user may be aware of the vehicle
number and stop number used by the notification system 10
to identify a particular MTCU 15 and destination. For
example, many buses are associated with a commonly
known bus number, and the stops along the bus® route are
associated with commenly known bus stop numbers. The
data manager 67 can be configured to recogmize the MTCU
15 and destination associated with the bus number and stop
number entered by the user in order to register the user with
the notification system 10.

As depicted by hlock 90 of FIG. 5D, the messape
manager 82 is preferably designed to automatically transmit
to monitoring mechanism 69 the preferences selected by the
user that pertain to when the user is to be notified. The
monitoring mechanism 69 is designed to store this prefer-
ence information in the database 94 and designed to relate it
to the selected MTCU 15,

Once a user becomes activated with the notification
system 10, the user may make changes to the preferences
specified by the user, as shown by blocks 90/-90m of FIG.
5D, The message manager 82 is configured to receive the
request for changes from the user. The message manager 82
can be configured to request the user to resubmit all contact
information and preference data, as updated, or can be
configured to request the user to only submit desired
changes to the contact information or preference data. After
receiving the new data, the message manager 82 is config-
ured to update the contact information in user data tahle 685
and to send a request to monitoring mechanism 69 to update
the preference data relating fo the monitering of travel data.
In response, menitoring mechanism 69 is designed to update
the preference data in database 94, as shown by blocks 88g
and 88% of FIG, 5C.

It should be further noted that as described hereinabove,
the preference data and travel data can be automatically
received and stored in the database 94 and selected MTs 17
can be automatically monitored by the notification system
10.

2. Requests for Travei Data

In addition to providing the user with automatic advance
notification of an impending arrival of an MTCU 13, the
notification system 10 can alsa be used to provide the user
with trave] data on demand, as depicted by blocks 902-90p,
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904 and 90e of FIG. 5D. In this regard, the user communi-
cations device 72 is designed to receive a request for travel
data from a user. For example, the user may cail the
communications device 72 on a telephone and through
touch-tone signaling select, among other options, an option
to discover the distance and/or time a particular MTCU 15
is from the destination specified by the user preference data
or specified by the user during the request for travel data.
The user communications device 72 is designed to transmit
the user selections to message manager 82. Based on the
selections, the message manager 82 is designed to determine
that the user message is a request for travel data. In response,
the message manager 82 sends a request to momitoring
mechanism 69 to retrieve the requested database 94.

The monitoring mechanism 69 is designed to receive the
request for fravel data from message manager 82 and to
interpret the request in crder to determine which travel
information from the MT travel data table 68e of the
database 94 is desired by the user, as depicted hy blocks 88/
and 88; of FIG. 5C. The monitering mechanism 69 is then
designed 1o retrieve from the database 94 the desired travel
data and to transmit the retrieved travel data to message
manager 82, as shown by blocks 88k and 88/ of FIG. 5C.

In the case where the user desires to know the time and/or
distance the selected MTCU 15is from the selected location,
the monitoring mechanism 69 is designed to retrieve from
MT (ravel data table 68e of database 94 the coordinates of
the destination specified by the user (if nat provided in the
request for travel data) and the current coordinates of the
MTCU 15 of interest to the user. Prior to retrieving this data,
the monitoring mechanism 69 can be configured to update
the travel data for the MTCU 15 by transmitting an update
request to the MTCU 15 via MT communications device 52,
Similar to the user communications devices 72, a plurality of
MT communications devices 52 may be lecated at the BSCU
38 in order for multiple MTs 17 to simultancously commu-
nicate with the monitoring mechanism 69, as depicted by
FIG. 513, The MT communications devices 52 are configured
to communicate with the monitoring mechanism 69 through
any suilable technique, such as fime division multiplexing,
for example.

After receiving the update request via communications
devices 52 and 44, the MT manager 29 is designed to
fransmit the current values of the MT travel data to the
monitoring manager 69. By updating the MT travel data
before responding to the user request for travel data, the
monitoring mechanism 69 can ensure the accuracy of the
response transmitted 1o the user.

After retrieving the coordinate values from the database
94, the monitoring mechanism 69 is designed to calculate
the distance that the MTCU 15 is from the selected desti-
nation based on the coordinate values of the MTCU 15 and
the coordinate values of the destination. If the preference
data and/or request for travel data indicates that the user is
to be nofified when the MTCU 15 is a certain time from the
selected destination, the monitoring mechanism 69 is then
designed to determine the estimated time of arrival of the
MTCU 15 at the destination based on this distance. As
described previously, the monitoring mechanism 69 is
designed to either assume that certain distances will take a
certain amount of time to travel based on the type of traffic
conditions usuaily encountered con the route or to calculate
an average time previously required for MTs 17 of the
system to travel the route. To increase the accuracy ol the
calculations, the route should be divided into sections where
the time required to trave! each section is independently
calenlated. Furthermore, time delays associated with sched-
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uled stops cor defiveries can be factored into the calculations
by assuming a delay time for each stop or delivery depend-
ing on the type of stop or delivery expected.

After calculating the distance and, if requested, the time
the MTCU 15 is from the destination, the monitoring
mechanism 69 is configured to transmit the calculated values
to the message manager 82. In response, the message
manager 82 is designed to transmit the calculated informa-
tion to the user via user communications device 72. Since
the user already has an estabiished communications connec-
tion with user communications device 72 when requesting
travel data, there is no need for the message manager 82 to
consult the contact information in the user data table 685,
The message manager 82 can simply transmit the data over
the same connection. However, if desired, the message
manager 82 may consult the contact information in the user
data table 685 to determine the user preferences in notifi-
cation and notify the user of the distance and/or time
accordingly.

The monitoring mechanism 69 can also be configured to
transmit a command to a2 mapping system 86 (F1G. 5B) to
transmit mapping data to the message manager 82, if the
user request for travel data or user preference data in
database 94 mcludes a request for a mapping. The mapping
system 86 may be any system known i the art for praducing
and supplying a user with mapping data for rendering a
display of a map. The command to the mapping system 86
preferably inciudes the coordinate values of the MTCU 15
and the destination. In response, the mapping system 86
transmits (o message manager 82 mapping data sufficient for
forming a display map with the locations of the MTCU 15
and the destination graphically displayed by the display
map. The message manager 82 is designed to retrieve the
contact information for the user requesting the trave!l data
and is further configured to determine an address (e.g., an 1P
address or other type of address indicating how the mapping
data is to be routed to user) associated with the user for
sending the mapping data. The message manager 82 is then
designed to transmit the mapping data to the retrieved
address, which preferably identifies a computer associated
with the user. When the PCD 75 (i.e., a computer in this
case) receives the mapping data, the user computer is
configurced o render a graphical display depicting a map that
shows the MT"s location relative to the destination on the
map.

il desired, the monitoring mechanism 69 can be config-
ured to transmit the coordinate values of the MTCU 15 to the
mapping system 86 each time the coordinate values are
updated. The user request for iravel data can request this
feature or the user can indicate this desire in the preference
data submitted during activation. Accordingly, for each
update, the mapping system 86 is designed to transmit
updated mapping dats to the user computer 75 via message
manager §2, as previously described. As a result, the posi-
tion of the MTCU 15 is updated, and the user can monitor
the progress of the MTCU on the display map rendered by
the computer 75.

Although the preferred embodiment illustrates the
requests for travel data by determining the distance the
MTCU 15 is from a particular location or by determining the
time the MTCU 15 is from the particular location, other
inforinatien can be used to indicate the proximity of the
MTCU 15 from the particular location. For example, the
message transmitted to the user in response to a request for
travel data can indicate that the MTCU 15 is currently at
another particular location or landmark, preferably known to
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the vser. Any other information indicating the proximity of
the MTCU 15 from a particular location can be nsed.

3. Establishing User Preferences

Initially, a user at remote location establishes communi-
cation with the message manager 82 via communications
devices 72 and 73, As used herein, the term “remote loca-
tion” shall refer 10 any location off the site of the BSCU 38.
The user can establish communication via a telephone, an
e-mail message, the Internet, or any other suitable commu-
nication medium. The message manager 82 preferably trans-
mits a list of options to the user, such as whether the user
would like to activate a monitoring of a particuiar MT, to
retrieve travel data for a particular MT or to modify pref-
erences previously selected by the user in an earlier com-
munication session with the message manager 82, In
response, the user selects the activation option.

The message manager 82 then prompts the user to select
certain preferences. For example, the message manager 82
can request the user to identify a particular MTCU 15 that
the user wishes the notification system 10 to track and a
particular destination for the selected MTCU 15. If the user
knows the identification number of the MTCU 15 or MT
stop number used by the notification system 10 to identify
the particular MTCU 15 and/or destination, the user can
simply transmit a message including this information. As an
example, the bus numbers and/or bus stops of commercial
and state operated buses are usvally available to the public.
Therefore, the user may be aware of the bus number and/or
stop number of a particular bus that the user wishes to ride,
and the user can simply transmit the bus number and/or stop
number to the message manager 82. Also, the user should be
able to specify other identifying information such as the day
or days of desired travel and the time of day of desired
travel.

In the embodiment where the user is expecting to receive
a package from a particular delivery vehicle, the user may be
aware of the package number or delivery number used by the
notification system 10. Therefore, by specifying the package
number and the address that the vehicle is to deliver the
package, the particular MTCU 15 of the vehicle that is to
deliver the package can be located by the notification systein
10. In this regard, a database sbould be defined by the
operators of the notification system 10 that relates package
numbers fo MTCU 15 numbers.

Alternatively, if the user is unable 1o identify a particular
MT or MTCU 15, the message manager 82 can send
information to the user that can be used to help the user
identify a particular MTCU 15. For example, the message
manager 82 can transmit to the user a list of buses or a list
of MT stops to the user. The user can use this information to
select a particular MTCU 15 that is suitable to the user.

Also, the message manager 82 can send map data from
mapping system 86 to the user. The user can then view the
map and select points on the map where the user would like
o know when the MTCU 15 reaches the selected point. The
points available for selection can be predetermined, such as
scheduled bus stops or other types of vehicle stops, or the
user ¢an be ailowed to freely select any point on the map. In
either case, the mapping logic preferably transmits the
caordinates of the selected points to the message manager
82, which can use this information to not only identify the
selected destination, but to also chooseé an appropriate
MTCU 15.

The message inanager 82 also prompts the user to enter
contact information such as how the user would like 1o be
notified of an impending arrival of the selected MTCU 15 at
the selecied destination. In response, the user selects a

10

20

30

35

40

45

50

55

60

65

36

notification medium or combinations of media to be used to
notify the user and supplies the necessary information to
enable communication of the notification. For example, if
the user selects a telephone as a notification medium, then
the user provides a telephone number. In addition, if the user
selects a computer as the notification medium, then the nser
provides a suitable address for the computer, such as an
e-mail address or IP address. If the user selects a pager as the
notification medium, then the user provides a pager number.
It should be apparent to one skilled in the art when reading
this disclosure that other types of notification media are
possible. After receiving the desired contact information
from the user, the message manager 82 stores the contact
information in the user data table 685.

The message manager 82 alse prompts the user to trans-
mit travel data preferences, which is information pertaining
to when the user would like {0 be notified. For example, the
user can select to be notified a certain time before the
selected MTCU 15 is to arrive at the sclected destination.
Also, the user can choose to be notified when the selected
MTCU 15 is within a certain distance of the destination, and
the user can choose to be notified wben the selected MTCU
15 is a certain number of deliveries or stops away from the
destination,

Since the monitoring mechanism 69 should have access to
the travel data preferences in order to determine when a
notification is appropriate, the message manager 82 prefer-
ably transmits the travel data preferences to the monitoring
mecbanism 69 along with a unique idéntification number
that identifies the user and a unique identification number
identifying the selected MTCU 15. The unique identification
number identifying the selected MTCU 15 can be the MT
number entered by the user provided that the number entered
by the user identifies the MTCU 15 to be monitered. In tum,
the monitoring mechanism 6% stores this in database 94.
Entres associated with a particular MTCU 15 can be related
togetber in the database 94, For example, each entry asso-
ciated with a particular MTCU 15 can be stored, and each of
the entries can have a pointer pointing to another one of the
entries associated with the particular MTCU 15. Therefore,
entries associated with a particular MTCU 15 can be easily
located, Other methods known in the art for categorizing the
entries and correlating the entries with a particular MT or
with the travel data of a particular MT are also possible.

Once the message manager 82 has received the desired
contact information and travel data preferences from the
user, the communication between the message manager 82
and the user can be terminated. The BS manager 41 should
now have sufficient information to monitor the selected
MTCU 15. If the user wishes to change the centact infor-
mation and/or the travel data preferences, the user can
reestablish communication with the message manager 82,
The message manager 82 preferably recognizes the user
requests as an update rather than an activation and prompts
the user to transmit the new information. In this regard, the
message manager 82 can prompt the user for all of the
desired contact information and/or preference data, similar
to the activation session, and simply replace the previously
stored contact information and/or preference data, or the
message manager 82 can prompt the user for only the
information to be updated and then merely update the
previously stored information.

It should be noted that the information transferred
between the user and the message manager 82 can be
interfaced with the messape manager 82 through a human
operator during the activation session or update session
described hereinabove and during other sessions, which will
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be described further hereinbelow. The human operator can
prompt the user for certain information through a telephone
call or other suitahle medium of communication and can
enter the response of the user into the message manager 82.

4. Monitoring the MT

The monitoring mechanism 69 of FIGS. 5B and 5C, upon
receiving travel data from MTCU 15, stores the travel data
(in the preferred embodiment, coordinate values) refating to
the MTCU 15, in MT travel data table 68e of database 94
that is configured to contain travel data and is associated
with the MTCU 15. After accessing an entry for storing
travel data, the monitoring mechanism 69 compares the
current travel data {either received from the MTCU 15 or
selected from a predetermined or assumed set of travel data,
as described hereinabove} with the user preferences stored in
user data table 684 in order to determine whether a notifi-
cation should he sent to the user. Alternatively, the moni-
toring mechanism 69 can be configured to periodically poll
each entry in the MT data table 684 and to compare the
trave! data corresponding to each entry with the correspond-
ing preference data in user data table 685 to determine which
users should receive a notification.

In analyzing each entry, the monitoring mechanism 6%
preferably subtracts the current coordinate values in the
accessed entry of the MTCU 15 with the coordinate values
previously stored in travel data 68¢ that indicate the desti-
nation location selected by the user. If the resulting vajue is
less than a predetermined value, then the monitoring mecha-
nism 6% sends a notification command to message manager
82 instructing the message manager 82 to notify the user of
the impending arrival of the MTCU 15. This predetermined
value corresponds to the distance that the MTCU 15 should
be from the destination before a notification is sent to the
user. Preferably, this predetermined value is calculated from
or is included in the preference data supplied by the user
during activation or during an update to the activartion,

The monitoring mechanism 69 can also send the notifi-
cation command to the message manager 82 based on the
estimated time the MTCU 15 is from the destination. After
calculating the value indicating the distance of the MTCUI
15 from the destination, the monitoring mechanism 69 can
estimate how long it will take for the MTCU 15 to reach the
destination by assuming that the MTCU 15 can travel certain
distances in a certain amount of time, In order to increase the
accuracy of the notification system 10, the menitoring
mechanism 69 can vary the time for the distances according
to the type of traffic that is typically encountered at the MT’s
location and route of travel. If traffic conditions are usually
congested along the MTCLIs route, then the monitoring
mechanism 69 can assume higher rates of time. Further-
more, if the travel data indicates that the MTCU 15 has a
number of MT stops prior to reaching the destination, the
monitoring mechanism 69 can factor in a delay time for each
stop depending on the type of the stop.

Once the monitoring mechanism 69 determines the
MTCU’s expected time of amival at the destination, the
monitering mechanism 69 can determine whether the user
should be notified based on this estimated time. If the
estimated time is less than a predetermined value indicating
the desired estimated time of arrivai chosen by the user, then
the nuonitoring mechanism 69 sends the notification com-
mand to the message manager 82.

The message manager 82, in response to-the notification
command from the monitoring mechanism 69, retricves the
contact information from user data table 686 indicating how
the user desires to be notified. Utilizing the contact infor-
mation, the message manager 82 then sends a message to the
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user at remote location. The monitoring mechanism 69
preferably includes certain travel data in the notification
command, such as the MTCU’s location, Consequently, the
message manager 82 is able to include this travel data with
the message sent to the user, For example, the message may
indicate that the MTCU 15 (and, therefore, that the MT
attached to the MTCU 15) is a certain amount of time or
distance from the destination or the message may indicate
the MTCU’s specific location, perhaps with reference to
street names and/or street blocks.

If the contact information indicates that the user wishes to
have map data sent to a computer at the remote location, the
message manaper 82 sends a request for map data to
monitoring mechanism 69. In response, the monitoring
mechamsm 69 sends to the mapping system 86 the necessary
data {¢.g., the coordinates of the MTCU 15 and the desti-
nation) for the mapping system 86 to transmit the appropri-
ate mapping data. The mapping system 86 transmits the
mapping data to message manager 82 which again utilizes
the contact information retrieved from user data base 78 to
communicate the mapping data to the appropriate PCD 75 at
remate location. The PCD 75 then displays the mapping data
in graphical form so that the user can see the MT’s location
relative to the destination within the map graphically dis-
played by the PCD 75.

The notification message sent to the user indicates the
impending arrival of the MTCU 15 at the destination pre-
viously selected by the user. Accordingly, the user can
prepare for the arrival of the MTCU 15 knowing approxi-
mately how long it should take for the MTCU 15 to artive
at the destination.

Note that U.S. Pat. No. 6,317,060, which is incorporated
herein by reference, describes a communication handler that
can be implemented in or in connection with the manager 41
for enablmg communication of a large number of concurrent
or substantially concurrent notification communications
{perhaps due to a large number of vehicles and/or users).

5. Requesting Trave] Data

During the monitoring process described hereinabove, the
user can discover the stats of the MTCU 15 or of the MT
attached to the MTCU 15, on demand, by contacting the BS
manager 41 and requesting information pertaining to the
travel data stored in the database 94. In this regard, the user
establishes communication with the message manager 82
(FIG. 5B) via communications devices 72 and 73. The
medium used for communication can be any suitable
medium known in the art (e.g., telephone, e-mail, Internet,
cellular phone, ete.). The preferred will be discussed here-
inafter with the user establishing communication via tele-
phone, although other media of communication are also
suitable.

After the telephone connection is established, the message
manager 82 prompts the user with a series of recorded
questions or options in order to determine the user request.
The user responds to these prompts through touch-tone
signaling which is well known in current telephony com-
munications systems. Initially, the messagc manager 82
prompts the user to indicate whether the call is an activation,
an update of an activation, or a request for travel data. The
user selects the approprate touch-tone number to indicate
that the user is requesting travel data.

The message manager 82 receives and interprets the
touch-tone signal to determine that the user is requesting
travel data. In response, the message manager 82 prompts
the user to transmit an identification number of the MTCU
15 of concern for the user. This prompt can include infor-
mation to aide the user in selecting an MTCU 15. The user
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responds by transmitting a series of touch-tone signals that
indicate the identification number or other unique data of the
particular MTCU 15 of concern for the user. The message
manager 82 receives and interprets the touch-tone signals
and determines which MTCU 15 is selected by the user
based on the received touch-tone signals,

The message manager 82 can then, if desired, prompt the
user to indicate which travel data the user desires to know.
For example, it is likely that the user may want to know how
far tbe MTCU 15 is from the destination or how long it
should take the MTCU 15 to arrive at the destination.
However, the user may want to know other information,
such as, but not limited to, how many MT stops the MTCU
15 encounters en route or the type of MT that is en route, etc.
The vser responds with touch-tone signals, as appropriate, to
indicate what information the user is requesting.

The message manager 82 then transmits a request for data
to the monitoring mechanism 69. The request for data
includes the unique identification number used to identify
the MTCU 15, as well as any other information needed by
the monitoring mechanism 69 to provide the desired infor-
mation, For example, the message manager 82 may also
trapsmit information indicating that the user wishes to
discover information pertaining to the type of MT that is en
route, The monitoring mechanism 69, in tumn, retrieves the
desired travel data from the database 94.

After retrieving the desired travel data, the monitoring
mechanismu 69 transmits the retrieved dala to the message
manager 82, which communicates the data information to
the user in a message fransmitted o the user, The message
can include the travel data retrieved by the monitoring
mechanism 69 or can be formed to indicate the information
contained by the travel data. For example, when communi-
cation is over a telephone connection, a recorded message
can be formed by the message manager 82 indicating the
distance the MTCU 15 is from the destination based cn the
trave! data sent to the message manager 82. When commu-
nication is via modem signals, travel data can be transmitted
to the user by the message device 82. In either case, the
contents of the message is based on the travel data retrieved
by the monitoring mechanism 69. Since a communications
line between the user and message manager 82 is aiready
established in order for the user to make the request for
travel data, the message manager 82 preferably (ransmits the
data to the user over the established communication con-
nection. When the user desires to receive map data (indi-
cated by the selection of an option during the request for
travel data or by the user preferences stored in the database
94}, the monitoring mechanism 69 transmits a map genera-
tion command and travel data of the selected MTCU 15 to
mapping syslem 86. Mapping sysiem 86 then transmits
graphical data to message manager 82.

Message manager 82 communicates the graphical data to
PCD 75 which is capable of gencrating a map display based
on the graphical data. In order to communicate this data, the
message manager 82 retrieves the user confact information
from the user data table 685, The contact information
indicates the address {and/or other pertinent information) of
the PCT) 75 so that the message manager 82 knows where to
transmit the graphical data. By viewing the map display
generated by the PCD 75, the user can determine the
location and estimated time of arrival of the MTCU 15. The
map display preferably shows the intended route of travel by
the MTCU 15 and any scheduled MT stops along the route.

Since the notification system 10 stores certain travel
information in order to monitor the trave} of an MTCU 15
for providing an advance notification of an impending
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arrival of an MTCU 15, the notification system 10 can also
provide an easy and low cost way for a user to access
information pertaining to tbe MTCU 15, on demand,
Accordingly, the user does not have to wait for preselected
preferences to be satisfied before leamning of the MTCU’s
(and, therefore, the MT’s} location and/or estimated time of
arrival. The user can monitor the travel of the MTCU 15 at
any time by submitting a request for travel data and can,
therefore, know the location and status of the MTCU 15
before receiving an advance notification signal that is based
on comparisons between the MTCU's travel data and the
user preselected preferences. As a result, the user can better
prepare for an arrival of any particular MTCU 15 or MT
attached fo the MTCIJ 15 associated with the notification
system 10.

It should be apparent to one skilled in the art that at least
a portion of the functionality of the data manager 67 can be
implemented by the MT manager 29, if desired. In this
regard, preference data and/or travel data for tbe MTCU 15
can be stored in the computer system 31 a coupled to the
MTCU 15. Accordingly, it is possible for the MT manager
29 to determine when to transmit a notification to the user
and to transmit a notification to the user via communication
device 52 and 72. However, such an implementation can
increase the complexity and cost of the notification system
10 and is therefore generally not desirabie.

L. Alternative Embodiment for Communications

.S, Pat. No. 5,732,074, which is incorporated herein by
reference, describes systems for enabling communications
between maobile vehicles and a remote computer, via stan-
dardized network communications links. In one embodi-
ment, the links melude the Internet and a controller area
network used in vehicles, A TCP/IP stack is implemented m
the controller. in another embodiment, each of the vehicles
has an Internet address or designation associated with it.

The systems and methods described in this patent can be
employed in connection with a notification system 10 and
can be implemented to accomplish the many features
described in this document.

M. Response Systems/Methods

Response systems (and methods) are provided for notifi-
cation systems. Several nonlimiting exemplary embodi-
ments of possible response systems will be described in
detail hereafter.

The architecture of one such embodiment, among others,
is shown in FI1G. 6 and is generally denoted by reference
numeral 100, Although net limited to this particular imple-
mentation, this response system 100 js implemented in the
notification system 10 of FIG. 1.

1. Response System Feedback Analyzer

g. First Embodiment

The response system 100, particufarly the response sys-
tem feedback analyzer 1004, can be configured to imple-
ment the following methodology, as is summarized by flow
chart in FIG. 7A: causing initiation of or monitoring 2
notification communication to a PCD 75 associated with a
party, as shown in block 101 of FIG. 7A; and during the
notification communication, receiving a response from the
party via the party’s PCD 75, indicating that the party
associated with the PCD 75 has received notice, as indicated
by block 102 in FIG. TA. The respcnse can be produced by
any system or method that verifies that any party or one or
more specific partics received the notification communica-
tion, Some such systems and/or methods can accomplish
this by verifying or detecting the physical presence of such
party(ies) at the PCD 75. Some such systems and/or methods
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can accomplish this by having the notification-receiving
party exercise a physical action that can be converted to an
electromc signal and communicated back to the notification
system 10.

Although not necessary for implementation, the foregoing
methodology can be implemented, and in the preferred
embodiment i3 implemented, by software associated with
the message manager 82 (FIG. 5B), the monitoring mecha-
nism 69 (IIG. 5B) and/or the data manager 67 (FIG. 5A)
associated with the BS manager 41 (FIGS. 1 and 3). See
response system feedback analyzer in FIGS. 1 and 3. The
blocks of FIG. TA essentially represent the high level
architecture of such software, i.e., the response system
feedback analyzer in FIGS. 1 and 3. Note, however, that it
is possible to have special purpose digital or analog hard-
ware designed to implement the same or similar methodol-
ogy, and such hardware could be associated with the BSCU
40,

in this embodiment, the initiating step 101 is performed
by the transmitter 72 associated with the BSCU 40 (FIG. 1),
under the control of the respense system feedback analyzer
100a associated with the BS manager 41, The notification
communication passes throupgh the nefwork 55 (FIG. 1) to
the recelver 73 (FIG. 1) associated with the PCD 75.

The response from the notification-receiving party is first
produced by a party associated with the PCD 75. The
response is electronically recognized by a response system
feedback mechanism 1006 of the PCD 75. The response
system feedback mechanism 100& causes the transmitter 73
(FIG. 1), also associated with the PCD 75, to communicate
suitable feedback data, which ultimately is communicated in
some form to the response system feedback analyzer 100a.

In one embodiment, among other possible embodiments,
the PCD 75 is a conventional and commercially available
touch-tane telephone, and the response can be accomplished
by baving lhe notification-receiving party depress one or
mote appropriate keys on the keypad associated with the
telephone. In this cinbodiment, the response systemn feed-
back mechanism 1005 is zlready huilt into the telephone, in
the sense that there are already on-hoard the phone, system
components for recogmzing keypad keys that are depressed
and for generating dual frequency tones that can be carried
across the communications medium. Also, the telephone is
equipped with a fransmitter 73 for communicating the dual
frequency tones. In this embodiment, the BSCU 40 is
equipped with a receiver 45 (communicatively couplied to
local interface 335 of I'IG. 3) for receiving and decoding the
dual frequency tone that results from depression of a tele-
phone hutton. Such receivers/decoders 45 are well known in
the art of telephony and are readily commercially available.
For instance, the star (*} button could be assigned for
indicating that the receiving party has in fact received the
notification communication. Once the receiving party
depresses this key and once the BS manager 41 recognizes
that it has been depressed by detecting this event, then the
BS manager 41 can definitively conclude receipt of the
notification communication by the party associated with the
PCD 75.

More than one key can be used to convey multiple
instructions or indications from the notification-receiving
party to the BS manager 41. The BS manager 41 can be
equipped with an instruction lookup mechanism 84, for
exampie, a lookup table, database, or other mechanism for
identifying what each received key stroke means.

In some embodiments, more than one party may have
access to the PCD 75, and it may be desirahle to give each
party their own personal code of one or more keys, so that
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when a response is given by a party, the party can enter
his/her own personal code, and the BS manager 41 will
therefore be advised as to which party actually received the
notification.

In another embodiment, the PCD is a conventional tele-
phone and the BSCU 40 is equipped with voice recognition
software. The receiving party confirms receipt ol the noti-
fication communication with any suitahle voice command,
for instance, “notification received.” Voice recognition sys-
tems (e.g., IVR) are well known in the art.

In another embodiment, when the PCD 75 is a computer,
one or more keys on the keyboard, a mousc click on a button
provided in a screen image, etc., can be assigned for
indicating that the receiving party has in fact received the
notification communication, In this embodiment, sofiware
associated with the computer recognizes the key depression
or mouse click and communicates occurrence of same back
to the notification system 10. The software can be a con-
ventional web browser and the notification cornmunication
could involve sending an HTML page (or other markup
language) to the computer that can be operated upon by the
web browser. An applet(s) associated with the HTML page
can cause a window to appear on the computer screen with
a selectable button, for example, “Notification Received”
and when selected by the mouse, the applet can cause the
browser to retutn an HTML page from the computer back to
the notification system 10, which in this case would have a
web server that can accept the HTMI., page response and
analyze the content. As an alternative, the response system
100 could be designed so that any input from an input/output
{(I/QO) peripheral device connected to the notification-receiv-
ing party’s comnputer could be recognized as a confirmation
of receipt by the party of the notification. Also, note that the
respanse can occur during the same communication session
as the nofification or in a separate communicaticn within a
reasonable time period.

Any response data, including confirmation of receipt of a
notification, that is reccived by the response system feed-
back analyzer 1004 can be stored, if desired, with party
contact records 86, as shown in FIG. 6, which can take the
form of a table, database, etc.

It is aiso possible that the response system 100 and the
response system feedback analyzer 100a can be designed so
that the parly’s response indicates that the party associated
with the PCD 75 is willing to accept or refuses a task, or job,
associated with the notification, The task can be virtually
anything that is fo be performed by the party. [or example,
in the context of a taxi service, a BSCU 40 could send a
notification via a telephone to a taxicab, and a message could
be played over the telephone asking the party if another
party can be picked up at a particular location within a
prescribed time period. The party associated with the taxicab
could send a response back to the BSCU 40, indicating
either acceptance or refiisal of the task, by actuating a key
that is coded to each of these responses. Note that U.S. Pat,
No. 5,945,019, which is entirely incorporated by reference,
describes an automated dispatch system, in which the
response system 100 can be employed.

As another example, consider a public bus transit system
that communicates bus arrival/departure information to a
PCD 75 and wherein a party can send a response indicating
receipt of notice and indicating that the party will be a
passenger on the bus. This information would be belpful
with respect to bus scheduling.

It is also possible, in the context of a notification system
10 employed in connection with a service (e.g., cable
installation, telephone line instaltation, etc.) to be performed
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at a destination, that the response system 100 and the
response system feedback analyzer 100z can be designed so
that the party’s response indicates that the party associated
with the PCD) 75 needs to have an additional service
performed at the destination or that additional equipment
will be needed at the destination. As an example in the
context of a telephone line installation, the notified party
could indicate that it wishes (wo lines to be installed instead
of the one which was ordered, so that the telephone service
vehicle operator is notified in advance of the requisite
additional service/equipment.

Tt is also possible, in the context of a notification system
10 employed i connection with a service to be performed
at a destination, that a work order (of work fo be performed
at the stop location) is communicated to the PCD 75 during
the notification communication. Furthermore, the notifica-
tion message can indicate to the notified party an option that
can be selected by the notified party to connect with and
communicate with the driver of a vehicle or a party at the
BSCU 40 or another location, in order to enable the notified
party to discuss the content of the work order.

b. Second Embodiment

FIG. 7B is a flow chart illustrating another exemplary
implementation of a response system feedback analyzer of
the present invention, which is optionally implemented as at
least part of the architecture, functionality, and operation of
the BS manager of FIGS. 1 and 3. In this embodiment, a
notified party can cause a connection to be made with a
representative that knows the particulars of or that can
access the particulars of a pickup or delivery of an item or
service in connection with a stop location.,

In this embodiment, the response system 100, particularly
the response system feedback analyzer 100a, can be con-
figured to implement the following methodology, as is
summarized by flow chart in FIG. 7B: monitoring travel data
in connection with an MT 17 that is destined 1o pickup or
deliver (an item or service} at a stop location, as indicated at
block 105; causing initiation of a notification communica-
tion to a PCD 75 based upon the travel data (e.g., when the
MT 17 is in close proximity, has just departed a prior stop
Iocation, etc,), as indicated at block 106, and during the
notification communication, enabling a party associated
with the PCD 75 to select whether or not t¢ communicate,
for example, via voice by way of a telephone or viz text by
way of a computer network link, with a party having access
to particulars of the pickup or delivery, as indicated at block
107, so that a discussion can be had regarding the particulars
of the pickup or delivery. :

In some embodiments, where there is a BSCU 40 asso-
ciated with the natification system 10, the BS manager 41
causes communicative coupling between the PCD 75 of the
party and a communications device associated with the party
having access to particulars of the pickup or delivery. The
latter could be located at a call center, at a place that is Iocal
to the BSCU 40, etc.

In some emboediments, where there is a BSCU 40 asso-
ciated with the notification system 10, the BS manager 41
causes communicative coupling between the PCD 75 of the
party and a PCT) 75 associated with the MT 17 or person in
the MT 17.

A message can be provided during the notification com-
munication that includes a work order or description cof the
reason why the stop is being made. This can be very useful
in connection with, for example, services to be performed at
the stop location. The party being called can communicate
with somebody associated with the pickup/delivery service
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to correct information that is in error on the work order, add
additional tasks to the work order, delete tasks on the work
order, etc,

As a further option, the BS manager 41 can be designed
to enable the party to select an option that indicates to the
notification system 10 that the work order is proper. For
instance, a voice recording over a telephone link may say
“Hit the pound key if the work order is accurate or hit the
star key to talk with a representative.” Selection of the pound
key would cenfirm to the BS manager 41 the order and the
MT 17 would travel to the stop location, as scheduled, and
perform the requisite pickup/delivery task. Selection of the
star key would cause the BS manager 41 to connect the
notified PCD 75 with a communications device of a party
having access to particulars of the pickup or delivery.

¢. Third Embodiment

FIG. 7C is a flow charl illustrating yet another exemplary
impiementation of a response system feedback analyzer of
the present invention, which is optionally implemented as at
least part of the architecture, functionality, and operation of
the BS manager of FIGS. 1 and 3. A response from a notified
party is used to change one or more tasks associated with a
pickup or delivery of an item or service associated with a
stop location.

In this embodiment, the response system 100, particularly
the response system feedback analyzer 1004, can be con-
figured to implement the following methodology, as is
summarized by flow chart in FIG. 7C: monitoring travel data
in connection with a MT 17 that is destined to pickup or
deliver an item or service at a stop location, as indicated at
block 1(8; causing initiation of a notification communica-
tion (which may include @ message indicating cne or more
tasks to be accomplished at the stop loeation) to a personal
communications device based upon the travel data, as indi-
cated at block 109; and during the notification communica-
tion, enabling a party associated with the personal commu-
nicaticns device to change one or more tasks associated with
the pickup or delivery, as indicated at block 110.

The tasks can be stored i and changed within database 94
(FIG. 5A), particularly in tasks tablc 6872. The BS manager
41 can be designed to change any of the tasks, based upon
one or more inputs from the notified party. A set of options
can be provided by the BS manager 41 to the notified party,
for example, via VR, text, screen prompts, or otherwise,
and the party can select one or more of the eptions. Possible
options are as follows: an option that indicates that the cne
or more tasks are proper or confirmed (so go ahead and
follow through with the scheduled pickup or delivery; an
option that enables the party to change the ane or more fasks
or scape thereof; an option to enable adding a task; or an
option to enable deletion of a task.

This embodiment has numerous applications. One nen-
limiting example (e.g., pizza delivery, package delivery,
etc.) involves indicating in a message associated with the
notification communication the amount of a bill and
enabling the notified party to confirm the amonnt and/or the
intention to pay the amonnt when the MT 17 reaches the stop
location for the pickup or delivery. In some emboediments,
the system can be configured so that the notified party can
make payment during the nofification communication ses-
sion. The BSCU 40 can be designed to prompt the notified
party to enter a credit card number to¢ be used to pay the bill.
The card number can also be stored in user preferences and
retrieved by the manager 41 pursvant to an appropriate
prompt from the notified party during the notification com-
munication session,
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As another noniimiting example of such an application,
consider a configuration where a service, such as a telephone
installation, is being provided at the stop location. Further-
more, assurne that there is a work order for installation of a
single telephone line. An advertisement (from table 68/ of
database 94 of FIG. 5A) could be provided to the notified
party during the notification communication that indicates
that a second line can be installed for half the price of the
first line and for half of the monthly subscription fee. An
option to select or deselect the second line instaflation can be
provided to the notified party. Accordingly, the notified party
has the ability to add or change the tasks to be performed at
the stop location.

This idea can be applied to other contexts: changing the
number of goods (e.g., groceries, etc.) to be delivered or
picked up; changing the number of rocoms to he carpet
cleaned, changing the level of service (each having a dif-
ferent price), etc.

d. Fourth Embodiment

FIG. 7C is a flow chart illustrating still another exemplary
implementation of a response system feedback analyzer
100a, which is optionaily implemented as at least part of the
architecture, functionality, and operation of the BS manager
of FIGS. 1 and 3. In essence, a response from a notified party
is used to select one of a plurality of times for a pickup or
delivery of an item or service to occur at a stop location.

In this embodiment, the response system 100, particularly
the response sysiem feedback analyzer 100z, can be con-
figured to implement the following methodology, as is
sumunarized by flow chart in FIG. TD: directly or indirectly
monitoring travel or travel data in connection with one or
more MTs 17 in order to track them, as indicated at hlock
114; initiating or engaging in a notification communication
session with a PCD 75, when appropriate, based upon
impending arrival or departure of one or more MTs 17 in
relation to a location as indicated at block 115; during the
notification communication session, providing a plurality of
arrival and/or departure times in relation to the focation and
enabling selection of at least cne of the times (directly or
indirectly; the selection can be of an item that is associated
in some way with the time so that the selection is essentially
indirect), as indicated at block 116; and causing an MT 17
to arrive at or depart from the location at substantially the
selected time, as indicated al block 117.

As for step 114, the arrival or departure times associzted
with MTs 17 can be stored and updated in database 94 (FIG.
5A), particularly in MT trave! data table 68e. One or a
plurality of MTs 17 can be monitored by the BS manager 41
for purposes of carrying out this ernbodiment.

With respect to step 115, the notification communication
session can be initiated by the BS manager 41 based upon
vser or system defined preferences stored in database 94
(FIG. 5A). User and system defined preferences have been
described elsewhere in this document. The predefined pref-
erences may include, for instance, (a) a proximity to the
loeation or (b) a designated location or region that is near the
location at issue and that when encountered by one or more
MTs 17, will result in the communication session.

The arrival or departure times of the one or more MTs 17
in relation to the focation may be determimed, at least in part
based upon actual travel status information of the MTs 17 or
at least in part based upon existing scheduling of the MTs 17
{which may or may not be updated).

As an example of a mechanism for triggering a notifica-
tion in accordance with step 115, the user may indicate that
the user would like to receive a notification when a pickup
vehicle is one hour from arriving at a particular stop loca-
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tion. The BS manager 41 may determine, based upon the
monitoring of travel data, that a particular vehicle 17 can
arrive in one hour or, if'a stop is skipped by such vehicle 17,
then the vehicle 17 can arrive in 35 minutes instead of one
hour. The BS manager 41 can be designed to initiate the
notification comrmunication under these circumstances and
provide the different options during the notification com-
nunication, one of which can be selected by the notified
party.

Thus, as can be seen from the aforementioned example,
during the communication session, first and second times
may be offered that corresponds substantially with a sched-
uled time and a sconer time. Moreover, different fees may be
charged for selection of the different times. Or, a fee may be
charged for selection of the sooner time.

As another example of a mechanism for triggering a
notification in accordance with swep 115, the user may
indicate via nser preferences that the user would like to
receive a notification when a vehicle is one hour from
deparling from a location. The BS manager 41 may deter-
mine, based upon the monitoring of travel data, that two
different vehicles are available, one departing in 15 minutes
and the other departing in ene hour. The BS manager 41 can
be designed to initiate the notification communication under
these circumstances fo provide the two different options, one
of which can he selected by the notified party.

With respect to step 116, the BS manager 41 can be easily
designed to provide options to the notified party and to
receive selections during the notification communication
session. The set of options can he provided by the BS
manager 41-to the notified party, for example, via voice
recording, TVR , text, screen prompts, or otherwise, com-
municated to the notified PCD 75. The notified party can
select one or more of the options on the notified PCD 75 via,
for example, TVR, entering text, pressing touch pad keys 1o
send a DTMF signal that means something to the BS
manager 41, selecting a screen prompt via a mouse or touch
screen, selecting a link on an HTML screen communicated
by the BS manager 41 or a source confrolled by or affiliated
with the BS manager 41, etc.

In the case of a plurality of monitored MTs 17, a number

of times can be pravided to correspond respectively with the
MTs 17, Furthermore, the notified party can select one of the
plurality of times for an MT 17 to arrive at or depart from
the location, which will identify to the BS manager 41 which
one of the MTs 17 should be caused to amrive at or depart
from the location.
* With respect to step 117, the BS manager 41 can cause,
directly or mdirectly, an MT 17 to arrive at or depart from
the location at the selected time by any of a variety of
possible systems and/or methods, One method involves
having the selecied time communicated to a PCD 75 assa-
ciated with the appropriate MT 17 so that the operator of the
appropriate MT 17 knows of the scheduled arrival or deliv-
ery at the location and can make it happen. In alternative
embodiments, the steps 114-117 are performed in a PCD 75
assaciated with a tracked MT 17, in which case the operator
will be advised of the scheduled arrival or delivery at the
location and can make it happen.

Another method in which the BS manager 41 can cause
the MT 17 to arrive at or depart from the location at the
selected time, in a case where the MT 17 can be remotely
controfled, would be to communicate approprate data or
confrol signals to the MT 17.

This embodiment has numerous applications, but are not
all listed here for simplicity.
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e. Fifth Embodiment

Another embodiment of a response system feedback
analyzer 1004, among others, is shown in FiG. 8. This
embodiment envisicns more than one notification commu-
nication, perhaps regular notifications, occurring between
the notification system and a party, and enabling a party to
influence how future notification communications are to
occur, after the first one. This response system feedback
anajyzer 100a can be summarized by the following steps:
initiating a first notification communication to a PCT) asso-
ciated with a party, as indicated by block 111 in FIG. 8;
receiving a response communication from the party’s PCD,
as indicated by block 112 in FIG. 8; and modifying the
manner in which future notification communications are to
be sent to the party, based upon the response, as indicated by
block 113 in FIG. 8. Although not necessary for implemen-
tation, the foregoing methodology can be implemented, and
in the preferred embodiment is implemented, by software
associated with the BS manager 41. The blocks of FIG. 7
would represent the high level architecture of such software.
Note, however, that it is possible to have special purpose
digital or analog hardware designed to implement the meth-
odology. Such hardware can be easily associated with the
BSCU 40.

In this embodiment, the initiating step 111 is performed by
the transmitter 72 associated with the BSCU 40 (FIG. 1),
under the contrel of the response system feedback analyzer
100 of the BS manager 41. The notification communication
passes through the network 55 (FIG. 1) to the receiver 73
(FIG. 1) associated with the PCD 75,

The response from the receiving party is communicated
by the transmitter 73 (FIG. 1), under the contro? of the
response systent feedback mechanism 1006 associated with
the PCI) 75 that is associated with the receiving party. Incne
embodiment, the PCD 75 is a conventional touch-tone
telephone, and the response can be accomplished by having
the receiving party depress one or more appropriate keys on
the keypad of the telephone 75 to communicate one or more
instructions, In this embodiment, the BSCU 40 is equipped
with a receiver (communicatively conpled to local interface
334 of FIG. 3) for receiving and decoding the dual frequency
tone that results from depression of a telephane button. For
instance, the star (*) button could be assigned for indicating
an instruction from the receiving party, Once the receiving
party depresses this key and once the response system
feedback analyzer 100a of the BS manager 41 recognizes
that it has been depressed by detecting this event {with
receiver 72 under the control of the BS manager 41), then the
response system feedback analyzer 100z of the BS manager
41 can act upon the instruction.

As mentioned previously, more than cne key can be used
in order to convey cne or more instructions from the
notification-receiving party to the notification system 10.
Furthermore, the PCD 75 could also be a computer or any
of the other devices that have been mentioned, or equiva-
lents thereof.

As indicated at block 113 in FIG. 8, the response system
feedback analyzer 1004 of the BS manager 41 modifies the
manner in which future notification communications are to
be sent, based upon the response or content in the response,
by manipulating data stored in connection with the notifi-
cation-receiving party contact records 86 (FIG. ). The
response system feedback analyzer 100a of the BS manager
41 can be configured to modify the manner in which future
notification communications are to be sent in a number of
possible ways.
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In one embodiment, among many possible embodiments,
when the response system feedback analyzer 100a is imple-
mented in software, it is designed to maintain one or more
records pertaining to one or more parties and one or more
communication methods associated with each party, Any
suitable fable or database can be mainlained o store this
information, if desired. In this embodiment, this data is
stored in party contacts records 86 (FIG. 6). At this step in
the process, after receiving the response from the notifica-
tion-receiving party, the response system feedback analyzer
100a associated with the BS manager 41 modifies these
records, based uwpon the notification-receiving party’s
instructions in the response, to store/create modified contact
data, in order to affect changes in the manner in which future
notification communications are communicated.

By its instructions, the notification-receiving party can,
among other things, change the party(ies} to which notifi-
cation communications are sent in the future, change the
MT(s) that is monitored by the nofification system 10,
change the proximity parameter that provokes a notification
communication, change the MT stop location that is used by
the notificaticen system 10 to provoke a notification comniu-
nication, change the notification communication method
and/or PCD, change a notification communication to a later
time based upon a time of day or time period, cancel
initiation of one or more scheduled future notification com-
munications, etc.

FIGS. 9A through 9C iilustrate, pictorially, notable non-
limiting examples of ways in which the response system
feedback analyzer 100a of the BS manager 41 can cause the
notification system 10 to medify the manner in which future
notification communications are communicated by the noti-
fication system 10.

As illustrated in FIG, 9A, the response system feedback
analyzer 100a associated with the BS manager 41 may be
designed to cause the notification system 10 to modify
contact data after receiving the response, as indicated in
black 121, and to cause the notification system 10 to initiate
one or more other future notification communications in
accordance with, or based upon, the modified contact data
resulting from the notification-receiving party’s response, as
indicated im block 122.

For example, the response system feedback analyzer 100a
associated with the BS manager 41 can be configured lo
cause the notification system 10 to wait a time period before
sending ancther communicatien to the receiving party. The
time period may be predefined or maybe be dynamically
programmable. The receiving party may define the time
period in his/her response, for example, by selecting an
appropriate keypad or keyboard button in the case of a
felephone or computer, respectively. The mstruction may
indicate to the response system feedback analyzer 100z
associated with the BS manager 41 that the notification-
receiving party cannot handle any further notifications for a
predetermined time pericd, such as 50 minutes, because the
party now attends to a task (e.g., unloading or loading an
item from an MT) resulting from the first notification, The
task may even be identified in the notification-receiving
party’s response. Accordingly, the notification-receiving
party can influence how the BS manager 41 handles future
notifications to the particular party.

As another examnple, the respcnse system feedback ana-
Iyzer 100a associated with the BS manager 41 can be
configured to cause the notification syster 10 to wait for the
MT 17 to move a prescribed distance or come within a
predetermined proximity of a location before sending
another communication to the notification-receiving party.
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As another example, the response system 100 and the
response system feedback analyzer 100a may be designed to
enable the notification-receiving party to advise the response
system feedback analyzer 100z to communicate one or more
future notifications to one or more different parties that have
assigned devices 75, in addition to the notification receiving
party or instead of same.

As another example, the response system 100 and the
response system feedback analyzer 100a may be designed so
that the response may indicate to the response system
feedback analyzer 1004 associated with the BS manager 41
that the notification-receiving party will be changing loca-
tions, Therefore, the BS manager 41 should contact a
different PCD 75 in connection with future notifications that
is situated where the party will be in the future, for example
but not fimited to, a different telephone in a different facility.

As another example, the response system 100 and the
response system feedback analyzer 100 may be designed so
that an instruction may be used to advise the notification
system 10 that the notification-receiving party would like to
receive a status message in future notification communica-
tions, indicating the status of travel of the MT 17. For
example, in fumre notifications, the status message may
indicate the location of the MT 17 er the proximity (distance
andfor time} of the MT 17 with respect to a location,

As another example, the response system 100 and the
response system feedback analyzer 100a may be designed so
that an instruction may be used to advise the notification
system 10 that the notification-receiving party would like to
receive directions to a site associated with the notification or
an advertisement played during the notification. In this
embodiment, the BSCU 40 can be communicatively coupled
to suitable map software. To further illustrate this concept,
a couple of specific examples are described hereafter.

As a first example consider a scenario where a telepbone
message advises a taxicab driver to; “Pick up at 325 Hast
Broad Street. Confirm by pressing pound. If you need
directions, press the star key.” The system could be config-
ured so that the response system feedback analyzer 1004
recognizes the # key as a confirmation that the driver has in
fact received the notification and recognizes the * key as a
desire to receive directions. In this case, the response system
feedback analyzer 100a would access direction information
from the map software and forward the direction informa-
tion, or a part thereof, to the driver, during the original
notification communication or in a subsequent communica-
fion.

As a second example consider a scenario where a message
sent to a computer advises a person that: “Your UPS package
has arrived and is ready to be picked up at 325 East Broad
Streel. Conlirm by pressing the one key. Pizza Hut is next
door, and if you press the two key now, you will receive a
free beverage.” The system could be configured so that the
response system feedback analyzer 1004 recognizes depres-
sjon.of the 1 key as a confirmation that the person has in fact
received the notification and recognizes depression of the 2
key as a desire to receive the discount. In this casc, the
response system feedback analyzer 100a could be designed
to subsequently send a coupon electronically to the person
via the computer, which could then be printed and taken by
the person o the Pizza Hui to receive the discount.

As illustrated in FIG. 9B, the response system feedback
analyzer 100a associated with the BS manager 41 may be
designed to cause the notification system 10 to modify
contact data, as indicated in biock 131, to refrain from
sending notification communications to the party’s PCD 75
after receiving a response, as denoted in block 132, and to
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initiate one or more other future notification communica-
tions to the party and/or one or more ether parties, using one
or mote different communication methods, based upon the
medified contact data, as dencted in block 133. The com-
munication methods, may include for example, but not
limited 1o, contacting the same or a different cellular or
land-fine telephone, sending an internet email, sending a
wireless text message to a PDA, sending a navigation screen
to a computer, sending a notification signal and/or message
to a television (TV) or computer via a cable modem or
satellite modem, sending a notification signal and/or mes-
sage via telex, communicating a message via radio trans-
cejver, efc. )

As a specific example of the overall process, the receiving
party may indicate n the response that any future commu-
nications should be forwarded to a different communications
PCD 75. For example, i the case of a touch-tone telephone,
the “#” button may be assigned to indicate that the party has
in fact received the notification, and the “5” button could be
assigned to the function of indicating that the communica-
tion method is to be changed. Furthermore, having the party
depress the “2” key after depression of # and 3, could be
used to advise the BS manager 41 that commumication
method 2, corresponding to a computer, should be used in
the future.

As a further option, the response system 100 and the
response system feedback analyzer 100a can be designed to
enable a party to define times {fimes of day, days of the
week, etc.) for use of each future cemmunications method or
PCD 75.

As illustrated in FIG, 9C, the response system feedback
analyzer 100a associated with the BS manager 41 may be
designed to cause the notification system 10 to modify
contact data, as indicated at block 141, to refrain from
sending notification communications ta the party’s PCD 75
after receiving a response, until the detection of one or more
events, as indicated in block 142, and then to monitor for
occurrence of the one or morc events, as indicated in block
143, and then to cause the notification system 10 to initiate
one of more other future notification communications to the
party and/or one or more other parties, using one or more
communication methods, as denoted at block 144. The one
or wnore events can include, for example but not limited to,
detection that the MT 17 is about to arrive at, is al, and has
left a particular location or has moved a prescribed distance,
manual or automatic actuation of a switch on the MT 17 or
at a location where the MT 17 visits, a certain time ofthe day
has been achigved, a time period has lapsed since the last
notificatieon communication, cancellation of a package deliv-
ery or pickup, cancetlation of an expected stop of an MT 17
at a stop location, delay of an expected stop of an MT 17 at
a stop location, another communication from the party
indicating that future notifications are welcome, etc, Detec-
tion may occur by actaily nionitoring travel of the MT 17
or by reviewing data corresponding with travel.

2. Response System Feedback Mechanism

FiG. 10 shows the high level steps taken by the PCD 75
in connection with the foregoing embodiments of the
response system feedback analyzer 100g. Some devices 75
may already be configured with the appropriate functionaf-
ity, while others may need to be configured to exhibit the
functionality and operate as shown in FI1G. 10. For example,
in the case where a conventional touch-tone telephone is to
be used as the PCD 75 and where dual-frequency key stroke
tones are to be used to convey instructions to the BSCU 40,
the telephone already has the requisite functionality to
perform the steps ilinstrated in FIG. 10.
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First, the PCD 75 receives the notification communication
from the BSCU 40, as denoted by biock 151 in FIG. 10.
Accordingly, the party associated with the PCD 75 is given
a notification with respect to the MT, e.g., the mobile MT 17.

Next, the PCD 75 receives an input response, .., depres-
sion of one or more keys, a voice comunand, swiping of a
magrnetic strip of a card through a card reader, etc., from the
party associated with the PCD 75, as indicated at block 152
of FIG. 10. The input from the party to the PCD 75 can be
manually or automatically accomplished, but it is desirabie
to implement a mechanism that shows that the party that is
supposed o be associated with the PCTY 75 has received the
nctification communication by way of the PCD 75.

For security, it may be desirable to have the notification-
receiving party identified (perhaps even uniquely identified)
as one who is authorized or permitted {o send a response. For
instance, a fingerprint scanner, a retina scanner, and/or key
insertion authenticaticn couid potentially be employed to
verify the appropriateness of the party to produce a response.

Finally, as denoted at block 153 of FIG. 10, the PCD 75
communicates the party’s response to the notification sys-
tem, or in this example, the BSCU 40. The response may
confirm receipt of the notification, may indicate to the BSCU
40 that the notified party would like to have a discussion
(oral, text, or otherwise) with somebody who has access to
the particulars of the pickup/delivery, may enable the noti-
fied party to change one or more tasks (or scope therecf)
associated with the pickup or delivery, and/or may indicate
the manner in which future notification communications
should he communicated to the party, as will be further
described below,

N. Response Failure States

The notification system 10, such as the manager 41 of the
BSCU 40, can be designed to implement failure states in
conneclion with a request for a response. A failure state
occurs when a state of a variable has been reached without
receiving a response back from a notified party or PCD 75.
Internally, a failure state causes the system 10 to terminate
notification communication attempts and/or to take one or
more actions to accommodate the failure to receive a
respanse. A failure state can also be shown on a screen or
otherwise indicated to the operator of a PCD 75 (see FIGS.
25A through 25D the one being tracked andfor the one
being notified). A failure state can be system-defined or
user-defined, and can be stored in user data table 685 (FIG.
5A) and/or failure state data table 68/ (FIG, 5A),

A set of nonlimiting examples of failure state variables are
as follows: (a) a time period variable (FIG. 25A) pertaining
{0 the amount of time that has elapsed since invocation of the
notification; when the time period variable has expired, it
triggers a failure state in the PCD 75k; (b) a distance variable
pertaining to the distance traveled by the tracked PCD 75k
(FI1G. 25B) since invocation of the notification; when the
PCD 75F has traversed a prescribed distance that is moni-
tored with the distance variable, then a failure state can be
invoked in the moving/tracked PCD 75k (c) a predeter-
mined location variable (FIG. 25C) pertaining to a location
to be traversed by the moving/tracked PCD 75; in other
words, once the PCD} 75k determines that it has reached this
predetermined location, then a failure state will result; and
(d) an acceptance variable (FiG. 25D) which tracks the
number of responses and/or acceptances associated with
notification communications; this is useful in a configuration
where a number of parties have been invited 1o visit a
particular location (e.g., a restaurant), and there are cnly a
limited number of openings; as an example, the system can
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be set to accept the first party to respond to the notification
and invoke a failure state in connection with all other
notifications (which can be communicated, if desired, to the
other PCDs 75 that responded late).

Once a failure state has been determined by the manager
41, the manager 41 may be designed to implement one or
more of the following actions: look for additional instruc-
tions 1o notify the next person on a contact or route list, try
different contact information for the same individual, or
utilize this information to re-route drivers to another desti-
nation; automatically notify another user of this failure state
event; and/or automatically notify third party companies
providing additional services, such as but not limited to,
transportation services, that there has been a notification
failure.

O. Advertisement Methods of doing Business in Connection
with Notification Services

Various advertisement methods of doing business can be
implemented in connection with the notification services, for
example, those described hereinbefore.

One such advertisement methed of doing business, among
others, is illustrated in FIG. 11 and can be broadly summa-
rized by the following steps (not necessarily in this crder):
(a) monitoring travel data associated with an MT 17, as
indicated by reference numeral 161; (b) contacting a parly
based upon the travel data, as indicated by reference numeral
162; (c) providing an advertisement to the party substan-
tially during the contact, as indicated by reference numeral
163; and (d) charging a fee or monetarily benefiting from
providing the advertisement, as indicated by reference
numeral 164, There are various alternatives and optional
steps that may be practiced in connection with this method.
Far example, the fee may be charged for each advertisement
in each notification, for a block of advertisements, or for the
advertisement service in general. As yet another example, a
discount on the advertisement service may be offered or
extended based upon a purchase of a predetermined number.

An advertisement database 68/ (FIG. 5A) can be disposed
within the BS manager 41 or communicatively coupled to
same to cnahle the manager 41 to initiate an advertisement
at an appropriate time during a communication with a PCD
75. The advertisement can be conveyed by voice commu-
nication, by text communication, by visual presentation on
a screen (e.g., an email with an accompanying advertise-
ment, €i¢.), or by other means.

Another advertisement method of doing business, among
others, is illustrated in FIG. 12 and can be broadly summa-
rized by the following steps (not necessarily in this order}:
() enabling a party to indicate a willingness to receive one
or more advertisements during a notification regarding an
MT 17, as indicated by reference mumeral 171; (b) providing
a notification communication involving travel status of the
MT 17, as indicated by reference numeral 172; (c) providing
an adverlisement as part of or accompanying the notification
communication, as indicated by reference numeral 173; and
(d) charging a fee for or monetarily benefiting from provid-
ing the advertisement, as indicated by reference numeral
174, There are various alternatives and optional steps that
may be practiced in connection with this method. For
example, the fee may be charged for each advertisement in
each nofification, for a block of advertisements, or for the
advertisement service in general. As yet another example, a
discoun: on the advertisement service may be offered or
extended based upon a purchase of a predetermined number.

Yet another advertisement methed of doing business,
among others, is illustrated in FIG. 13 and can be broadly
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sunmarized by the following steps (not necessarily in this
order); (a) enabling a party to indicate a willingness to
receive one or mare advertisements during a notification
regarding an MT 17, as indicated by reference numeral 181;
(b} providing a notification communication involving travel
status of the MT 17, as indicated by reference numeral 182;
(c) charging a fee or monetarily benefifing from providing
the notification communication, as ndicated by reference
numeral 183; (d) providing an advertisement as part of or

54

In alternative embodiments, discount awards can be com-
municated to the notification-receiving party. Fer example,
an image of a discount coupon could be forwarded to the
PCD 75 that has a screen, which can be printed or shown by
the user to the business establishment to which it pertains, in
order 1o obtain the discount. As another example, a discount
code can be forwarded to the PCD 75 via voice or fext,
which can be communicated by the user to the business
establishment to which it pertains, in order to obtam the

accompanying the notification communication, as indicated 10 dlS(,:oum. The . discount code can .be predefined . by th ©
by reference numeral 184; (¢) charging a fee for or mon- business establ'lsh.ment and c}m:nmﬂmcated to the notlﬁcah(?n
etarily benefiting from providing the advertisement, as indi- system !U’ whicb can store it in the memory 305, such a3 in
cated by reference numeral 185; and (f) providing a disccunt association Vf'ﬂh advenfsement data t'?b,le 6§f .
based upon the party’s willingness to receive the one or lIn alter:natzve gmhod]ments, the waiting times e‘lssgcmted
more advertisements, as indicated by reference numeral 186. '° with retail establishments, for example but not limited to,
There are various alternatives and optional steps that may be restanrants, are momlor.ad w1t_h periodic communications
practiced in connection witb this method. For example, the between a PCD 75 associated with such retail esta]a!lshn?cnts
fee may be charged for each advertisement in each notifi- and the BS rnarager 41.'Furtherm_0re, thesq Walting times
cation, for a block of advertisements, or for the advertise- can be communicated with advertisements involving such
ment service in general, As yet another example, a discount *° retail establishments to the notified PCD 75.
an the advertisement service may be offered or extended P. Stop Location Determination Systems and Methods Based
based upen a purchase of a predetermined number. Upon User and/or Device [ocation Feedback

In alternative embodiments, the stop location of the MT Step Iocation determination systems (and methods) 190
17 and/or the location of the user and/or PCD 75 can be . that utilize user and/or device location feedback can be
determined and taken into account with respect to adver- implemented in connection with the notification systems, for
tisements. See next section for a discussion of the location example, those described hereinbefore. Several nonlimiting
determination of the user, PCD 75, and/or step lecation. exemplary embodiments of possible stop location determi-
With this location information, the advertisements can be nation systems (and methods) 190 will be described in detail
selected based upon the geographical location of the user, ,, hereafter, Although not limited fo this application, such stop
PCD 75, and/or siop location. As an example, advertise-  location determination systems 190 are particularty useful in
ments can be sorted in a database based upon the geographi- connection with ransportable PCDs that are carrded with a
cal areas to which they pertain. Then, if it is determined that ~ mgebile person, as will be clear from the discussion hereafter.
the PCD 75 or that the stop location is near the intersection 1. First Embodiment
of First Street and 10” Street, then the advertisement data- 35 The architecture of one such embodiment, among others,
base can be accessed for those advertisements that pertain to is shown in FIG. 14A and is generafly dencted by reference
the vicinity around First Strect and 10” Street, For instance,  pumeral 1904, Aithough not limited to this particular con-
the database might include an advertisement about Pizza figuration, in this embodiment, the stop location determina-
Hut, and there might be a Pizza Hut that is located one block tion system 190z is implemented in the notification system
from this intersection. In this case, the manager 14 may be ,, 10 of FIGS. 1 and 3, particularly the BS manager 41. The
designed to select the Pizza Hut advertisement and commu- stop location determination system 190a, can be configured
nicate this to the PCD 75 because the PCD 75 is in close to implement the following methodology, as is summarized
proximity to the Pizza Hut that is at issue. Also, the system by flow chart in FIG. 14: monitoring travel data associated
may he designed to forward directions to the Pizza Hut to the with an MT 17, as indicated at block 191; cavsing the
PCD 75 before, during, or after the advertisement is effec- . potification systern 10 to commuricate a notification involv-
tuated at the PCD 75. ing a delivery or pickup task associated with the MT 17 to

In zliemative embodiments, the timing of the notification a PCD 75 associated with a party, as indicated at block 192;
communication may be taken inte account when advertise- receiving location data from the PCD 75 (ultimately from
ments are selected from a database for commurrieation to the the device user, device itself, and/or anather source), as
PCD 75. For example, the hours when a store is open wnay sp indicated at block 193; determiming one or more stop
be tracked in the advertisement database. Further, when a locations, based upon the device location data and the travel
notification communication is initiated, it may be desirable  data associated with the MT 17, as indicated at block 194;
to refrain from communicating those advertisements that and causing the notification system 10 to communicate an
pertain to stores that are closed at the time of the notification identification of the one or more stop locations to the PCD
communication. In this case, the manager 41 conld be 55 75 so that the delivery or pickup task can be accomplished
designed to prevent such advertisements to occur during at the determined stop location, as indicated at block 195.
prescribed time periods, Moreover, the converse could be Note that these steps can occur as part of the same commu-
designed into the system, i.e., the system could be designed nication session or link or in more than one communication
so that advertisements pertaining to those stores that are transaction.
known o be open at the time of the notification communi- 45 Although not necessary for implementation, the foregoing
cation are communicated t¢ the PCD 75. methadology can be implemented, and in the preferred

In altemative embodiments, information regarding a noti- embodiment is implemented, by software associated with
fication-receiving party, for example, a parsonal profile in the data manager 67, such as the momnitoring mechanism 69,
user data table 685 indicating interests, activities, historic of the BS manager 41. See stop lecation determination
information regarding prior purchases, traveling, efc,, may 65 system 190 in FIGS. 1 and 3. The blocks of FIG. 14
be stored in memory and used to make decisions regarding essentially represent the high level architecture of such
which advertisements to communicate to the PCD 75. software, Note, however, that it is possible to have special

Exhibit A

Page 102



US 7,064,681 B2

55

purpose digital or analog hardware designed to implement
the same or similar methodology, and such hardware could
be associated with the BSCU 440.

In this embodiment 1904, the BS manager 41 monitors
travel of the MT 17, as previously described, and stores such
mformation in {he database 94. As mentioned, the dalabase
24 can employ an MT travel data table 68e for storing such
information, along with other fields that relate such infor-
mation to other data in the same table 68 and in other tahles
68. The tracking can be based upon timing, distance, and/or
location information.

The transmitter 72 associated with the BSCU 40 (FIG. 1),
under the control of the BS manager 41, communicates the
notification communication. The notification communica-
tion passes through the network 55 (FIG. 1) to the receiver
73 (F1G. 1) associated with the PCD 75. The BS manager 41
can be designed to cause initiation of the notification com-
munication when the MT 17 is an acceptable proximity,
perhaps a predetermined proximity or system-defined or
user-defined proximity, with respect to one or more stop
locations, ar has just passed one or more siop locations.

As another alternative, the BS manager 41 can be
designed to cause initiation of the notification communica-
tion when the MT 17 has already traveled a predefined time
period or distance along @ predefined route.

As another alternative, the BS manager 41 can be
designed to initiate a first notification in order to sense the
current location of the PCI) 75, make a selection of the stop
lacation{s) (and perhaps notify the user of the identity of the
stop location(s) during this first notification}, and then
provide a second notification communication at a later time,
when the MT 17 is an acceptable proximity to the stop
iocation (and perhaps netify the user, again or for the first
time, of the identity of the stop {ocation(s) during the second
notification communication).

The location data identifying the location of the PCD 75
is stored in the database 94, which as mentioned can contain
a PCD data table 68g for staring this information.

The location data identifying the location of the PCD 75
can be generated hy a physical action taken by the party
associated with the PCD 75 or can be generated automati-
cally by the PCD 75 itself or by other remote sensing means.
As an example of a physical action, the party could be
prompted (e.g., hy voice recording) by the BS manager 41
to enfer a digit on a tclephone to indicate a geographical
area. For instance, the voice recording could say, “Press one
if you are located in northwest Atlanta, press two for
northeast Atlanta, press three for southwest Atlanta, and
press four for southeast Aflanta.” Obviously, many other
encoding schemes are possible, In this example, once the
party presses one of these telephone butlons, the BS man-
ager 41 via a dual frequency tone decoder is able to
determine the location of the party and PCD 75,

For automatic generation of location data, a lacation
sensor 80 can be associated with the PCD 75 to determine
or communicate location data to the BS manager 41 via
transnuitter 73, network 55, and receiver 72. Although not
limited to this configuration, in the preferred embodiment,
the location sensor 80 includes a GPS receiver that receives
GPS signals from GPS satellites. In at least one configura-
tion, the PCD 75 is a cellular or personal communication
system (PCS) device and the network 55 is a cellular
network and has computer-based support functionality and
ptocessing for recciving location signals from the GPS
receiver and communicating location information to the BS
manager 41. Examples of such systems are described in the
following patents: U.S. Pat, Nos, 6,360,101; 6,519,466,
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6,453,237, and 5,479,482, all of which are incorporated
herein by reference in their entirety.

Iu alternative embodiments, for automatic generation of
location data, other types of positioning systems may be
utilized to determine location information for the PCD 75.
For example, radar could be vsed to remotely track the PCD
75 and then the radar system could be designed to convey
position information to the PCD 75 or the base station
contral unit (BSCU) 40, for ultimate consumption and
analysis by the BS manager 41.

The BS manager 41 is designed to determine a stop
location(s), based upon the location data provided by the
PCD 75 and hased upon the travel status of the MT 17. The
stop location(s) can be determined based upon any suitable
set of criteria. The database 94 can be provided with a stop
location data table 684 for storing stop locations and relating
them to MTs 17 that are further identified in the MT data
table G8a.

As an example, the BS manager 41 may bc designed to
determine an exact or approximate midpeint lecation
between the iocation of the MT 17 and the Jocation of the
PCD 75 to serve as the stop location. The BS manager 41
can be interfaced with or be designed to include mapping
software (many versions of which are commercially avail-
able at the present time), geographic information system
(G18S) software, or an address lookup table to enable the BS
manager 41 to perform the foregoing determination. Map-
ping software and interfaces thereto are well known in the
art and are commercially available. Also, see U.S. Pat. No.
5,594,650, which is incorporated herein by reference and
which describes an example of mapping software.

As another example, the stop location(s) may be selected
from a group of predetermined stops (a collection or along
a predetermined route), known intersecticns, known
addresses, detected lacations, locations on a map, etc., that
are in an acceptable proximity to the PCD 75 and the MT 17,
at the time that the determination is made.

In some cmbodiments, a selection among of group of
possible stops can be made by correlating a maximum
device distance requirement (distance between the device
and a possible stop location) and a maximum MT distance
requirement (distance between the MT 17 and a possible
stop location) to the group of possible stop locations. One or
more algorithms 98 (F1G. 5A) can be provided and stored in
mcmory for this purpose. For instance, assume that the
maximum device distance requirement js set at a mile and
assume that the maximum M1 distance requirement is set at
5 miles. Also, assume that the BS manager 41 has deter-
mined, based upon its database, address lookup table, map-
ping proprams, or otherwise, that three locations A, B, and
C are possible candidates for the device user to pickup from
or deliver fo the MT 17. In this scenario, the BS manager 41
can be designed to analyze the locations A, B, and C to
determine which meet the requirements. It can be designed
to select one or more locations that meets the requirements.

The BS manager 41 conununicates an identification of
each of the one or more stop locations to the PCD 75 so that
the delivery or pickup task can be accomplished at a stop
location. The identification can be any suitable information
that will enable the device user to travel to the stop
location(s), for example but not limited to, street address
information, bus stop Iocation or number, street intersection
location, longitude and latitude coordinates, audio or visual
description of a place, an image of the stop location, a map
image, ete. All of the foregoing can be stored, if desired, in
and accessed from the stop [ocation data table 684 (FiG.
5A). Directions to the stop location(s) can also be provided
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by the BS manager 41 over the communications link to the
PCD 75. The directions can be stored in memory and
accessed by an appropriate index that is stored in the tzble
684. Note that computer-based functionality for a notifica-
tion system for communicating a map image to the PCD is
described in U.S, Pat. No. 6,278,936, which is incorporated
herein by reference in its entirety,

In altermative embodiments, the BS manager 41 may be
designed to communicate, aleng with an identification(s) of
the stop focation(s), an identification of the MT 17 to the
PCD 75. For example, the identification could be a bus
number, visual or andio description, description of the driver
or vehicle type (bus, railroad train, tax, etc.), etc. The
foregoing information can be stored in and accessed from
the MT data table 68a (FIG. 5A),

In alternative embodiments, the BS manager 41 may be
designed to comrmunicate, along with an identification of the
stop location(s), a code to the PCD 75 that will be used by
the contacted party to indicate to a party associated with the
MT 17, for example, a driver of the MT 17, for authentica-
tien purposes so that the party asscciated with the MT 17
knows that the party arriving at the stop location is properly
authorized to perform the pickup or delivery. The code can
be stored in and accessed from, for example, the authenti-
cation data table 684.

In alternative embodiments, the BS manager 41 may be
designed to receive an indication from the PCD 75 that the
party is unwilling to perform the delivery or pickup task
associated with the notification; and as a consequence, to
initiate another notification communication to another dif-
ferent PCD 75 associated with another party in order to
request assistance in the delivery ar pickup task from the
another party. As an example, the BS manager 41 may
prompt the party to press a particular telephone button to
indicate a willingness or unwillingness to accept the respon-
sibitity of the delivery or pickup. As another example, the
BS manager 41 may forward an HTML page (or ather
markup language) of code to a computer-based PCD 75 that
visually prorpts the party to make a selection,

2. Second Embodiment

In further alternative embodiments, as is shown in FIG.
14B, the BS manager 41 may be designed to perform the
following steps: monitering travel data associated with a
plurality (two or more) of MTs 17, for instance, first and
second MTs 17, as shown in block 201; communicating a
notification involving a delivery or pickup task to a PCD
associated with a party, as shown in block 202; receiving
location data from the PCD, as shown in block 203; deter-
mining one or more first stop locations and one or more
second stop locations, based upon the device location data
and the travel data associated with the first and second MTs
17, as shown in block 204; and communicating one or more
identifications for each of the first and second MTs 17 as
well as their respective first and second stop locations to the
PCD so that the delivery or pickup task can be accomplished
at a stop location, as shown in block 205.

In alternative embodiments, the BS manager 41 may be
designed to communicate, an indication of the type of MT 17
that will stop at each location, for example but not limited
to, whether the MT 17, is a bus, railroad train, tax, etc. This
would enable the notification-receiving party to select which
mode of transportation to utilize.

In alternative embodiments, the manager 41 is designed to
enable the user of the PCD 75 to select which of the stop
locations and/or which of the MTs 17 that the user wishes to
utilize. This can be accomplished using one of the vanations
of the response system, which have been described in detail
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previously. Furthemmore, this selection or information
indicative thereof can be forwarded by the manager 41 t© a
communications device, for example, device 44 (FIG. 1),
associated with the selected MT 17, so that the MT 17 is
aware of the pickup or delivery by the user at the selected
stop location. Also, if desired, the manager 41 can be
designed to advise one or more other MTs 17 that they have
not been selected.

Q. Stop Location Determination Systems and Methods
Based upon Timing Critetia

Stop focation determination systems (and methods) 190
that wtilize timing eriteria (system defined or user defined via
user preferences) can be implemented in connection with the
notification systems, for example, those described herein-
before. Several nonlimiting exemplary embodiments of pos-
sible stop location determinaticn systems (and methods) 190
of this type will be described in detail hereafter. Although
not limited to this application, such stop location determi-
nation systemns 190 are particularly usefut in connection with
transportable PCDs that are carried with a mobile person, as
will be clear from the discussion hereatter.

1. First Embodiment

The architecture of ane such embodiment, among others,
is shown in FIG. 15A and is denoted by reference numeral
190c. Although not limited fo this particular configuration,
in this embodiment, the stop location determination system
190¢ is implemented i the monitoring mechanism 69 (FIG.
5B) associated with the notification system 10, particularly
in the software associated with the BS manager 41 (FIG. 3.
This stop location determination system 190c, can be con-
figured to implement the following methodology, as is
summarized by fow chart in FIG. 15A, via suitable pro-
gramming; receiving one or more timing criteria corre-
sponding te a pickup er delivery, as denoted at block 211,
monitoring travel data pertaining to an MT 17, as denoted at
block 212; determining one or more pickup/delivery loca-
tions for the MT 17 based upon the travel status and the
timing criteria, as denoted at block 213; and communicating
with a PCD 75 associated with a party and providing the
pickup/delivery locations to the communications device, as
denoted at block 214, so that pickup or delivery can be
accomplished in accordance with the fiming criteria at a stop
location.

The timing criteria can be, for example but not limited to,
a time of the day, a period of time during the day (e.g., 2:00
pm to 4:00 pm, daytime, nighttime, etc.), days of the week,
weeks of the month, a period of time to elapse from the time
that the timing criteria are made known to the notification
system (e.g., in 3 hours), an indication of ASAP (as soon as
possible}, etc. In the preferred embodiment, the timing
criteria are communicated to the BS manager 41 by the user
and are stored in user data table 685 of the database 94 (FIG.
SA).

The entity that owns and/or operates the nofification
system 10 or notification service could even practice a
business method involving charging a user for delivering to
or enabling pickup at a location that was nof originally
scheduled or charging different fees to a user for different
degrees of notification immediacy or charging for facilitat-
ing a delivery or pickup. For example, the entity could
charge more for ASAP service than for a service having a
timing requirement of within 24 hours. A stratified billing
schedule could be implemented, for example, similar to the
manner in which the 1J.S. Postal Service charges for mail
services: overnight is one charge, two-day service is another,
etc,
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Note that, with the stop location determination system
190¢, a user can meet a driver of a vehicle at arry one of a
number of vehicle stops along a route traveled by the
vehicle. As an exampie, a party may wish to meet a driver
and obtain a package as soon as possibie. This system 190¢
allows the parly fo interact with the driver/vehicle at an
appropriate vehicie stop (address or map based location) that
meets the timing criterion, perhaps one that was not origi-
nally intended by the party or driver.

In this embodiment 190¢, the massage manager 82 of the
BS manager 41 receives the ane or more tining criteria
corresponding to a pickup or delivery and stores this infor-
mation in the user data table 685, The timing criteria can be
communicated to the BS manager 41 via any suitahle means,
for example but not limited to, via a computer over the
Internet, in response to screen prompts associated with a
graphical user interface displayed on the user’s computer
screen and generated from HTML (with applets, if desired,
in the implementation) communicated from thec BSCU 40 to
the user computer,

The data managet 67 and/or the monitoring mechanism
69 of the BS manager 41 is designed to monitor travel of the
MT 17, as previously described. The tracking can be based
upon timing, distance, and/or location information.

The dala manager 67 and/or the monitoring mechanism
69 of the BS manager 41 is further designed to determine a
pickup/delivery location(s) for the MT 17 based upen the
trave! status and the timing criterta (and in alternative
embodiments, additionaily based upon location data associ-
ated with the PCD 75 itself, an originally scheduled pickup/
delivery location, or some other location or geographical
reference). Any suitable algorithms may be employed by the
BS manager 41 to accomplish this determination task,

The stop location(s) may he determined from a group of
predetermined eligible stops (a collection or along a prede-
termined route}, from known intersections, from a set of
detected locations, from locations on a map, from addresses,
ctc. The BS manager 41 can be mterfaced with or be
designed to include conventional mapping software to
enahle the BS manager 41 to perform the foregoing deter-
mination,

As a simple example of a determination process, the BS
manager 41 could select the next stop or next two stops
along a predetermined route associated with a delivery
vehicle when it will arrive at such stop or stops within a
specified timing criterien, e.g., 30 minutes.

In soine embodiments, a selection among a group of
possible stops can be made by correlating a maxinmm
device time requirement {time that it will take a person
carrying the device to travel the distance between the device
and a possible stop location} and a maximum MT time
requirement {time that it wifl take the MT 17 to travel the
distance between the MT 17 and a possible stop location) to
the group of possible stop locations. For instance, assume
that the timing criterion is set at 15 minutes, that the BS
manager 41 has determined, based upon its database, map-
ping programs, or otherwise, that three locations A, B, and
C are possible candidates for the device user to pickup from
or deliver to the MT 17, that the maximum device time
requirement for locations A, B, and C are 10, 16, and 20
minutes, respectively, and that the maximum MT time
requirement for locations A, B, and C are 5, 11, and §
minutes, respectively. In this scenario, the BS manager 41
can be designed to sclect focation A, because the timing
criterion will be met.

In alternative embodiments, the stop location(s) may be
selected from locations that are in an accepiable proximity
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to the PCD 75 and the MT 17, at the time that the determi-
nation is made, but which would satisfy the one or more
timing criteria. In these alternative embodiments, the loca-
tion of the PCD 75 can be assumed, in general, based upon
the home address, work address, telephone number
exchange associated with the PCD 75, etc., associated with
the user, could be determined using a location sensor situ-
ated on the PCD 75 (as previously described), could be
based upon ather cenfiguration data provided by the user,
etc.

When a notification communication is to occur, the trans-
mitter 72 associated with the BSCU 40 (FIG. 1), under the
control of the BS manager 41, communicates the notification
communication, The notification communication passes
through the network 55 (FIG. 1) to the receiver 73 (FI1G. 1)
associated with the PCD 75. The BS manager 41 can be
designed to cause initiation of the notification communica-
tion when a suitable MT 17 is an acceptable proximity,
perhaps a predetermined proximity or system-defined or
user-defined proximity, with respect to one or more stop
locations.

As another alternative, the BS manager 41 can be
designed to cause initiation of the notification comnrunica-
tion when a suitable MT 17 has already traveled a predefined
time period along a predefined route.

The BS manager 41 communicates an identification of the
stop location(s) to the PCD 75 so that the delivery or pickup
task can be accomplished at a stop location. The identifica-
tion can be any suitable information that will enable the
device user to travel to the stop location(s), for exampie but
not limited to, street address information, bus stop location
or number, sireet intersection location, Jongitude and lati-
tude coordinates, audio or visual description of a place, an
image of the stop location, a map image, efc. Directions to
the stop location(s} can also be provided by the BS manager
41 over the communications link.

In alternative embodiments, the BS manager 41 may be
designed to communicate, along with an identification of the
stop location{s), an identification of the MT 17 to the PCD
75. For example, the identification couid be a bus number,
visual or audio description, description of the driver or
vehicle type, efc.

In alternative embodiments, the BS manager 41 may be
designed to communicate, along with an identification of a
pluraiity of stop locations, an indication of the type of MT
17 that will stop at each location, for example hut not limited
to, whether the MT 17, is a bus, railroad train, tax, etc.

In alterpative embodiments, the BS manager 41 may be
designed to communicate, along with an identification of the
stop location, a code to the PCD 75 that will be used by the
contacted party to indicate to a party assaciated with the MT
17, for example, a driver of the MT 17, for authentication
purposes so that the party associated with the MT 17 knows
that the party arriving at the stop location is properly
authorized to perform the pickup or delivery.

In alternative embodiments, the BS manager 41 may be
designed to receive an indication from the PCD 75 that the
party s unwilling to perforin the delivery or pickup task
associated with the notification; and as a consequence, 1o
initiate another notification communication to another dif-
ferent PCD 75 associated with another party in order to
request assistance in the delivery or pickup task {rom the
another party. As an example, the BS manager 41 may
prompt the party to press a particular device button to
indicate a wiilingness or unwillingness to accept the respon-
sibility of the delivery or pickup. As another example, the
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BS manager 41 may forward an HTML page of code to a
compuicr-based PCD 75 that visually prompts the party to
make a selection,

2. Second Embodiment

As illustrated in FIG, 15B, the BS manager 41 may be
configured to perform the following steps: receiving one or
mere timing criteria corresponding, to a pickup or delivery,
as dencted at block 221; monitoring travel data pertaining to
a plurality of MTs 17, for instance, first and second MTs 17,
as denoted at block 222; determining a pickup/delivery
locations for the first and second MTs 17 based upon the
fravel] status and the timing criteria, as denoted at block 223;
ard contacting a communications device associated with a
party and providing the pickup/delivery locations for the
first and second MTs 17, respectively, to the communica-
tions device, so that pickup or delivery can be accomplished
in accordance with the timing criteria, as denoted at block
224,

In alternative embodiments, the BS manager 41 may be
designed to communicate, an indication of the type of MT 17
that wil! stop at each location, for exampie but not limited
to, whether the MT 17, is a bus, railroad train, tax, etc. This
would enable the notification-receiving party to select which
mode of transportation to utilize.

In alternative embodiments, the BS manager 41 is
designed to enable the user of the PCD 75 to select which of
the stop locations and/or which of the MTs 17 that the user
wishes to utilfize. This can be accomplished using one of the
variations of the response system, which have been
described in detail previously. Furthermore, this selection or
information indicative thereof can be forwarded by the BS
manager 41 to a communications device, for example,
device 44 (FIG, 1), associated with the selected MT 17, so
that the MT 17 is aware of the pickup or delivery by the user
at the selected stop location. Also, if desired, the BS man-
ager 41 can be designed to advise one or more other MTs 17
that they have not been selected.

R. Secure Notification Messaging Systems and Methods

Secure notification messaging systems and methods can
beimplemented in connection with the notification systems,
for example, those described hereinbefore, to give the con-
tacted party confidence that the notification message is
genuine and legitimate,

More specifically, the BS manager 41 may be designed to
send authentication information to the PCD 75 when a
notfification is in progress to indicate to the user that the
notification is originating from the proper source. The
authentication information can be, for example but not
limited to, any of the following: a logo, trademark, coat of
arms, symhbol, predefined symbol or text or numeric code
that has been made known to or selected by the party being
cantacted, specific sound or sounds or music, a distinctive
ring as described in U.S. Pat. No. 6,313,760 that is selected
by the user, image of a vehicle or driver, live image of
vehicle or driver, a telephone number that can be called to
verify the notification, such as the telephone number asso-
ciated with a telephone situated on the MT 17 or associated
with a verification entity, part of a credit card number, such
as the last four digits, an image of a signature, such as the
signature of the notified party, a public official, or another
party, etc.

The authentication information can be preset or dynami-
cally programmable. It can be user defined or system
defined.

When the PCD 75 is equipped with a screen {e.g., a Sanye
Madel 8100 wireless PCS vision picture phone distributed
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by Sprint, a Sony Ericsson T300 wireless picture phone
distributed by T-Mobile, etc.), an image can be sent. When
the PCD 75 is equipped with andio capabilities, a signal that
causes an audible signal at the user end can be sent. When
the PCD 75 is equipped with motion or vibration capabili-
ties, a signal can be sent that causes a particular wnotion or
vibration signal to occur at the user end.

The authentication data can be stored in authentication
data table 684 of the database 94 or the data can be accessed
remotely, even dynamically during a communication with
PCD 75.

FIG. 16 shows graphically the secure notification mes-
saging systern and is generally denoted by reference numeral
210. As an eXemplary implementation, the system 210 is
implemented in software in the monitoring mechanism 69
associated with the BS manager 41. The software is con-
figured to perform or cause performance of the following
steps: monitoring travel data associated with an MT 17, as
indicated at block 231; communicating a notification involv-
ing a delivery or pickup task associated with the MT 17 1o
a PCD associated with a party, as indicated at block 232; and
providing authentication information 234 to the PCD that
indicates to the party that the notification is from an autho-
rized source, as indicated at biock 233. The providing step
can be performed before, during (as part of the same step),
orafter the communicating step. As is shown in FIG. 16, the
authentication information 234 can be stored in the memory
305, can be accessed by the BS manager 41, and commu-
nicated hy the BS manager 41 fo the PCD 75.

In alternative embodiments, among others, a party can
predefine one cr more authentication indicia to be sent to the
PCD 75 during a notification. The BS manager 41 is
designed with functionality to permit a party to communi-
cate with the BS manager 41 and provide configuration
miormation, such as an identification of the authentication
indicia, Such configuration information can be stored and
accessed by the BS manager 41 in the user data table 685
and/or the authentication data table 684

As an example, the contact can occur by having the party
use a computer or computer-based device to communicate
with the BS manager 41 over the Internet, particularly tbe
WWW. Any suitable graphical user interface can be
employed to enable communications. U.S. Pat. No. 6,411,
891 describes systerns and methods for enabling interactions
between a party using a computer and a base station com-
puter associated with a notification system, the description
of which is incorporate herein by reference. These systems
and methods can be employed in the context of this example.

As another example, the contact can occur by having the
party use a conventional telephone to communicate with the
BS manaper 41 over the PSTN. In connection with such a
telephone link, any suitable inferactive voice response (IVR)
system or dual-tone encoding scheme may be utilized to
communicate information. U.S, Pat. No. 3,657,010
describes systems and methods for enabling inferactions
between a party using a telephone and a base station
computer associated with a notification system, the descrip-
tion of which is mcorporate herein by reference. These
systems and methods can be employed in the context of this
example,

In further alternative embodiments, a link may be pro-
vided by the BS manager 41 with the authentication infor-
mation to enable the party to certify that the authentication
information is from an authorized source. For example, the
fink may be a hyperlink to a server on the Tnternet. The party
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can select the link to communicate with the server to certify
that the authentication information is from the authorized
source.

As an example, a certifiable image may be ulilized. More
specifically, an image is communicated to the PCD 75 and
the user of the PCD 75 can have the content of the image
certified or verified as originating from an authorized source.
In one such embodiment, the image (captured live via digital
camera or prerecorded) is a picture of a mobile vehicle
driver that is communicated to a computer-based PCD 75
during the notification communication. The image is embed-
ded in HTML, XML, or some other markup language with
java applets. A hyperlink is provided so that the device user
can click on, or select, the image or select the hyperlink,
which causes the image to be sent to a remote certification/
verification server on the Internet. The certification/verifi-
cation server can be part of the notification system or a
separate entity. The server compares the image with an
image of the driver that is stared in a local accessible
database, When it matches or does not match, the server is
designed to communicate such message back to the PCD 75
indicating the match or nonmatch, respectively.

Asg another example, a certifiable code may be utilized. In
this example, the certification/verification server has a iist of
authorized codes in its database that are authorized to be
used by the nofification system/service. The server compares
the inceming code with a code that is stored in an accessible
database. When it matches or does net match, the server is
designed to comiunicate such message back to the PCD 75
indicating the match or nonmatch, respectively.

As another alternative embodiment, the MT 17 may be
equipped with one or more digite]l cameras (or the cameras
may be disposed remote from the MT 17) for capturing an
image, series of images, and/or video (real time live or
delayed) of the MT 17, of a person (e.g., a driver) or thing
situated within the MT 17, or of something outside the MT
17 and for communicating the image or video t¢ a website
server on the World Wide Web (WWW) of the Intemet.
Moreover, the authentication information may include a
hyperlink te the website server on the WWW of the Internet
so that the notification-receiving party can view the image or
video taken from the MT 17.

FIG. 16A shows a possible screen message that can be
driven to (such as over the internet) and shown on a notified
PCD 75 during a notification communication, The screen
has an image 235 of the party associated with the MT 17
who will be arriving at the stop location. Also, with this
example, a response system, as described previously in this
document, is implemented. More specifically, the notified
party is prompted: “Please reply to this message for addi-
tional verification, to cancel the arrival, or to reschedule.”
Hyperlinks can be associated with each of the foregoing
sentence elements, so that when the recipient selects one, the
BSCU 40 receives the selection and can act accordingly.

S. Mobile Thing Determination Systems and Methods

1. First Embodiment

Mobile thing determination systems (and methods) 250
can be implemented in connection with the notification
systems, for example, those described hereinbefore, Several
nonlimiting exemplary embodiments of possible MT deter-
mination systems (and methods) 250 will be described in
detail hereafter. Although not limited to these applicaticns,
such determination systems 250 are particularly useful in
connection with transportable PCDs that are carried with a
mohile person and in connection with transportation ser-
vices, like taxicab services, that have a number ol vehicles
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and stop locations that can be anywhere, as will be clear
from the discussion hereafter.

The architecture of one such embodiment, among others,
is shown m FIG. 17A and is generally denoted by reference
numeral 2504. Although not limited to this particular con-
figuration, in this embodiment, the MT determination sys-
tem 250g is implemented in the notification system 10,
particularly the BS manager 41. The MT determination
system 2504, is configured to implement the following
methodology, as is summarized by flow chart in FIG. 17A:
permitting a party to identify 2 pickup location, & dropoff
location, and one or more user notification preferences, as
indicated at block 251; identifying an MT 17 based upon the
identity of the pickup location, the dropoff location, or both,
as indjcated at block 252; and communicating an identity of
the MT when appropriate, pursuant to the one or more
notification preferences, as indicated in block 253, Note that
these steps can occur as part of the same communication
session or link or in morc than one communication trans-
action.

Additionally and opticnally, the MT determination system
2504 (or system 2505) can be further designed to receive an
identification or characteristic of a thing during a commu-
nication session between the BSCU 40 and the PCD 75, for
example but not limited to, an identity or characteristic of a
package or person, to be picked up at the pickup location.
This information can be used for planning and/or verifica-
tion purposes. Further, if desired, the system 250z (or system
250b) can be configured to cause the BSCU 40 to commu-
nicate this identification or characteristic of the thing to be
picked up to a communications device associated with the
MT 17, so that a party associated with the MT 17 can verify
the thing at the pickup location. The identity or characteristic
can be any of a nuber of possibilities, such as a number
{e.g., bar code number, Federal Express number, etc.} asso-
ciated with a package, the weight or size of a package, or the
name of a person,

Although not necessary for implementation, the foregeing
methodology can be implemented, and in the preferred
embodiment is implemented, by software associated with
the data manager 67 and/or the monitoring mechanism 69
(FIG. 5B) of the BS manager 41. See stop location deter-
mination system 250 in FIGS. 1 and 3. The combination of
blocks of FIG. 17A essentially represents the high level
architecture of such software. Note, however, that it is
possibie to have special purpose digital or analog hardware
designed to implement the same or similar methodology, and
such hardware could be asseciated with the BSCU 40.

Pickup and dropoft focations can be stored and accessed
in the stop location data table 684. Identification of MTs can
be stored and accessed in the MT data table 68a. Further,
user notification preferences can be stored and accessed in
the user data table 685.

More specifically, with respect to step 251, the BS man-
ager 41 is designed to permit a party to identify a pickup
location, a dropeff location, and one or more notification
preferences. The communication can occur via any suitable
communications device and with any suitable user interface,
but in the preferred embodiment, the communication is
accomplished through a portable computer-based PCD 75,
such as a wireless telephone or PDA. The notification
preferences may include, for example but not limited to, a
proximity of the MT to the pickup location (e.g., a distance
between the MT and the pickup location that is to be met
before a notification will occur, a telephone number to be
used when making the notification communication, a time
period that it will take the MT to reach the pickup location,
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the arrival or departure of the MT from a location, the entry
of the MT into a geographic region, etc.), a particular time
that the passenger must arrive at the dropoff location, a fime
period that the user is willing to expend on the trip (several
selections could be provided pertaimng fo the same or
different vehicles), the type or location of seal that the
passenger would like fo reserve, whether a pickup vehicle
has air conditioning, the type of security or care that is to be
taken with respect to a package that is being picked np, an
jdentification and/or when to use one or mere communica-
tions meéthods, a specification to aftempt another communi-
cations device if a first one fails, any of those preferenccs
mentioned previously in this document, etc. The communi-
cations methods may involve, for example but not limited to,
communicating a signal andfor a message to a land-line
telephone, cellular, satellite, or wireless telephone, facsimile
machine, computer, television, cable TV transceiver, satel-
lite transceiver, personal data assistant (PDDA), pager, any
addressahle communications device on the infernet, etc.
Both a signal and a message may be sent to the target
communications device, for example, a ring signal and a text
message could he communicated to a PDA, pager, or com-
puter.

With respect to step 252, any of a number of possible
criteria may be used by the BS manager 41 to identify and/or
select an MT 17 to accomplish the pickup and drepoff task,
while complying with the user preferences. As an example
of the MT identification process in the context of taxicabs,
consider a scenario where the user has indicated that one of
his/her preferences is to get picked up within fifteen minutes
and that another one of his, her preferences is that the taxicab
must have air conditioning. Further assume that the BS
manager 41 knows that a taxicab having air conditiening is
currently available in the geographical area of the pickup
location and can travel to the picknp location within the
specified fifteen minutes, In this example, the BS manager
41 can be designed to assign the taxicab fo the task of
picking the user up at the pickup location and dropping the
user off at the dropoff location. A communication can be sent
hy the BSCU 40 to a communications device associated with
the taxicab, indicating the pickup particulars.

With respect to step 253, the BS manager 41 is designed
to initiate a notification communication and communicate an
identity of the MT 17, when appropriate, pursuant to the one
or more notification preferences, In the preferred embodi-
ment, the notification communication session is initiated by
the BS manager 41 when the MT 17 is at a particular
location, is within a particular geographical region, or is
within a particular proximity of the dropoff location, using
the monitoring systems and algorithms described previously
in this document,

During the notificatien communication session, the MT
17 can be identified with a vehicle number, with a descrip-
tion of a vehicle type, color, etc., with reference to a lage on
the MT, with a digitized picture or video of the MT, or in
some other way.

The BS manager 41 can be designed 1o enable the party
to accept or deny the pickup and dropoff using the identified
MT 17 during the notification communication session or
during a subsequent communication session. This can be
accomplished with a snitable graphical user interface,
assuming the PCD 75 has display capabilities, with an IVR,
by touch tone commands pressed by the device user, by
other means of communication described elsewhere in this
document, etc.

The BS manager 41 can be designed to provide informa-
tion concemning the capacity of the MT 17 during the
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notification communication session, for example but not
limited to, the number of passengers, packages, or other
items currently residing on the MT 17, the number of vacant
spaces, seats, slots, etc.

The BS manager 41 may be designed to receive informa-
tion regarding an item, for example but not limited to, a
package, that is placed on the MT 17, based upon it being
placed on the MT 17 at the pickup location, based upon it
being dropped off at the dropoff location, or both. This
information is useful for tracking the item as well as the
capacity of the MT to handle new items. Furthermere, a
machine readable code, for example, a bar code or electronic
tag (see U.S, Pat. No. 6,144,301}, could reside on or in or be
placed or or in the item and read by a suitable reader, such
as a bar code scanner or electronic tag reader, af scme time
when the itemn is matched up with the MT 17. Morcover, this
code or a derivative thereof (e.g., an indicator of less bit size,
a coded representation, an index in a lookup table, etc.)
could be communicated from the MT, using a suwitable
communications device on the MT 17, to the BSCLJ 40 for
further processing and analysis, if desired.

2. Second Embodiment

The architecture of another embodiment of the MT deter-
mination system 250, among others, is shown in FIG. 17B
and is generally denoted by reference numeral 2506.
Although not limited to this particular configuration, in this
embodiment, the MT determination system 2505 is imple-
mented in the notification system 10, particularly the BS
manager 41. The MT determination system 2505, is config-
ured to implement the following methodclogy, as is sum-
marized by flew chart in FIG. 17B: establishing a first
communication session between the system 10 and a PCD
75, as indicated at block 261; during the first cammunication
session, permitting a party associated with the PCD 75 to
identify (a) a communications method for providing a neti-
fication, (b) a pickup location and (¢) a dropoff locatien, as
indicated at block 262; identifying an MT that will arrive at
the pickup location for pickup and that will travel to the
dropofl location for dropoff, based upen the identity of the
pickup location, the dropoff location, or both, as indicated at
biock 263; establishing a second communication session in
accordance with the communications method for providing
a nofification, as indicated at block 264; and during the
second communications session, identifying the MT, as
indicated at block 265. In the preferred embodiment, the
secand communication session is initiated by the BS man-
ager 41 when the MT 17 is at a particular Jocation, is within
a particular geographical region, or is within a particular
proximity of the dropoff location, using the monitoring
systems and algorithms described previously in this docu-
ment.

Although not necessary for implementation, the foregoing
methodology ¢an be implemented, and in the preferred
embodiment is implemented, hy software associated with
the BS manager 41. See stop location determination system
250 in FIGS. 1 and 3. The combination of hlocks of FIG.
178 essentially represents the high level architecture of such
software. Note, however, that it is possible to have special
purpose digital or analog hardware designed to implement
the same or similar methodology, and such hardwrare could
be associated with the BSCU 40.

During the first and/or second communication sessions,
the MT 17 can be identificd with a vehicle number, with a
description of a vehicle type, color, ete., with reference to a
logo on the MT, with a digitized picture or video of the MT,
or in some other way.
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The BS manager 41 can be designed to enable the party
to accept ot deny the pickup and dropoff using the identified
MT 17 during the first communication session, during the
second commumication session, or during a subsequent
communication session. This can be accomplished with &
suitable graphical user interface, assuming the PCD 75 has
display capabilities, with an IVR, by touch tone commands
pressed by the device user, by other means of communica-
tion descrihed elsewhere in this document, etc.

Note that the second communication session can oceur
between the BSCU 40 and a different PCD 75, that is,
different from the one involved in the first communication
session, based upon user notification preferences. The user
can specify in the first communication session or in some
other communications session with the BS manager 41,
which communication method{s) shouid by used for the
second communication session (which is the notification
session).

The BS manager 41 can be designed to provide informa-
tion conceming the capacity of the MT 17 during the first
communication session, second communication session, or
both, for example, the mmber of passengers, packages, or
other items, the number of vacant spaces, seats, slots, etc.

The BS manager 41 can be designed to receive informa-
tion regarding an item, [or example, a package, that 1s placed
on the MT 17, based upon it being placed on the MT 17 at
the pickup location, based upon it being dropped off at the
dropeff location, or both. This information is useful for
tracking the item as well as the capacity of the MT to handle
new items. Furthermore, & machine readable code, for
example, a bar code, could reside on or in or be placed on
or in the item and read by a suitable reader, such as a bar
cede scanner, at some time when the item is matched up with
the MT 17. Moreover, this code or a derivative thereof conld
be communicated from the MT, using a suitable communi-
cations device, to the BSCU 40 for further processing and
analysis, if desired.

3. Third Embodiment

The architecture of yet another embodiment of the MT
determination system 250, among others, is shown in FIG.
17C and is generally denoted by reference numeral 250c.
Although not limited to this particular configuration, in this
embodiment, the MT determination system 250¢ is imple-
mented in the notification system 10, particularly the BS
manager 41. The MT determination system 230¢, is config-
ured to implement the following methedology, as is sum-
marized by flow chart in F1G. 17C: during a communication
sessionl with a PCD 75, determining a lacation (can be a
geographic area or an approximate location, depending upon
the precision needed to effect pickup or delivery) of the PCD
775, and identifying an MT 17 to travel to the location or
“another lecation that is near the determined location for a
pickup or delivery based upon the determined location of the
PCD 75.

Note that, in this embodiment 250¢, the communication
session that is used to enable detection of the location ol the
PCD 75 can be a notification communication imtiated fromn
the system 10 to the PCD 75, based upon one or more
criteria defined by a user in user nofification preferences, or
can be a communication initiated by the PCD 75 to the
system 10. When the latter is implemented, the system 250¢
may be designed to cause a subsequent notification com-
munication session to the PCD 75 and/or a different PCD 75
(defined by user preferences) from the systern 10 based upon
travel status of the MT 17, e.g., when the determined MT is
at a particular location, is within a particular geographical
region, or is within a particular proximity of the focation.
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The location of the PCD 75 can be determined automati-
cally, using any of the techniques described previously, or
can be determined by prompting the device user to manually
enter an identification (e.g., an address, region, stop number,
etc.) or description of the device location. As an example,
the device user could be prompled to enter a fext message
that inciudes the post office address that is nearest the PCD
75 or to enter the zip code in which the PCD 75 resides.

Further, when the MT 17 is identified, it may be selected,
if necessary, from a plurality of possible MTs 17, based upon
user netification preferences in addition to the determined
location of the PCD 75.

As with the other embodiments of the system 250, and as
previously described, although not in this context, this
embodiment 250c can be further designed to communicate
an identification of the location of the PCD 75 te a com-
munications device associated with the MT 17.

As with the other embediments of the system 250, and as
previously described, this embodiment 250¢ can be further
designed to communicating an identification of the MT 17,
such as a number or description, to the PCD 75.

As with the other embodiments of the system 250, and as
previpusly described, this embodiment 250¢ can be further
designed to enable the party associated with the PCD 75 to
accept or deny the responsibility of the pickup or the
delivery using the identified MT during the communication
sessicn or during 2 subsequent communication session with
an appropriate response from the user of the PCD 75. See
response systems and methods described earlier in this
document. Furthermore, the BS manager 41 can be designed
to forward the detected location of the PCD 75 back to the
PCD 75, so that the user of the PCD 75 is aware of the
system detected location and can confirm it.

As with the other embodiments of the system 250, and as
previously described, this embodiment 250¢ can be farther
designed to provide information concerning a capacity of
items sitvated on the MT 17 that is to trave! to the pickup or
delivery location.

As with the other embodiments of the system 250, and as
previously described, this embodiment 250¢ can be further
designed to receive information from the PCD 75 regarding
an item that is to be placed on the MT 17 at the location or
dropped off at the location, or both. With respect to the
former, the item may be equipped with a human readable
code or machine readable code that can be read or scanned
and sent to the system 10.

As with the other embodiments of the system 250, and as
previously described, this embodiment 250¢ can be further
designed to receive an identification or characteristic of a
thing to be picked up by the MT 17 at the locaticn, and to
communicate the thing identification or characteristic to a
communications device, personal or otherwise, associated
with the MT 17.

In other altemative embodiments, the BS manager 41 can
also be designed to communicate a location to the PCD 75
that is different than the detected location or approximate
detected location of the PCD 75 or that is in an area that the
PCD 75 is detected to be within or near. For example, if the
PCD 75 is detected to be near an already existing scheduled
stop location for an MT 17, then the PCD 75 may be advised
of the stop location. An identity of, description of, and/or
directions thereto can be communicated to the PCD 75. The
device user can be given the opportunity to accept or deny
a pickup or delivery at the different location. As another
example, the zip code associated with the area in which the
PCD 75 presently resides may have been manually commu-
nicated to the system 10 by the user of PCD 75, Tn this
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example, the BS manager 41 may be configured to select any
suitable stop location that is within the geographic region
corresponding to the zip code.

The user can even be given the opportunity to select
between the determined or the different locaticn. The user
could even be charged a fee or a higher rate for causing the
MT 17 to travel to the device location as opposed to the
different location (the one that may correspond to an already
scheduled stop).

4, Fowth Embodiment

The architecture of still another embodiment of the MT
determination system 250, among others, is shown in FIG.
17D and is generally denoted by reference numeral 2504.
Although not limited to this particular configuration, in this
embodimend, the MT determination system 2504 is imple-
menied in the notification system 10, particularly the BS
nianager 41. The MT determination system 2504, is config-
ured to implement the following methodolopy, as is sum-
marized by flow chart in FIG. 17D: causing or establishing
a first communication session between the system 10 and a
PCD 75, during the first communication sessicn, determin-
ing a location (can he a geographic area or an approximate
location, depending upon the precision needed to effect
pickup or delivery) of the PCD 75; selecting an MT 17 from
among a plurality to travel to the determined location or
another location for a pickup or delivery at one of the
locations; and causing or monitoring establishment of a
second communication session between the system 10 and
the PCD> 75 when one or more user preferences criteria
relating to travel status of the selected MT 17 have been
satisfied to notify the user of the PCD 75 of the impending
arrival of the MT 17 at one of the locations.

Note that, in this embodiment 2504, the communication
session that is used to enable detection of the location of the
PCD 75 can be a notification communication initiated from
the system 10 to the PCD 75, based upon one or more
criteria defined by a user in user notification preferences, or
can be a non-notification communication initiated by the
PCD 75 to the system 10,

The system 2504 can be designed fo cause the second
communication session to the PCD 75 {(and perhaps to a
different PCD} 75 pursuant to user preferences) from the
system 10 based upon travel status of the MT 17 and
predefined user preferences, e.g., when the determined MT
is at a particular location, is within a particular geographical
region, or is within a particular proximity of the location
with respect to timing or distance.

Further, when the MT 17 is identified, it may be selected,
it necessary, from a plurality of possible MTs 17, based upon
user notification preferences in addition to the determined
location of the PCD 75,

As with the other embodiments of the system 250, and as
previously described, although not in this context, this
embodiment 2504 can be forther designed to communicate
an identification of the location of the PCD 75 to a com-
munications device associated with the MT 17.

As with the other embodiments of the system 250, and as
previously described, this embodiment 2504 can be further
designed to communicate an identification of the MT 17,
such as a number or description, to the PCD 75.

As with the other emibodiments of the system 250, and as
previously described, this embediment 2504 can be further
designed to enable the party associated with the PCD 75 to
accept or deny the responsibility of the pickup or the
delivery using the identified MT during the communication
session or during a subsequent communication session with
an appropriate response from the user of the PCD 75. See
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response systems and methods described earlier in this
document. Furthermore, the BS manager 41 can be designed
to forward the detected location of the PCD 75 back to the
PCD 75, so that the user of the PCD 75 is aware of the
system detected location and can confirm it.

As with the other embodiments of the system 250, and as
previously described, this embodiment 2504 can be further
designed to provide information concerming a capacity of
items situated on the MT 17 that is to travel to the pickup or
defivery location,

As with the other embodiments of the system 250, and as
previously described, this embodiment 2504 can be further
designed to receive information from the PCD 75 regarding
an item that is to be placed on the MT 17 at the location or
dropped off at the location, or both, With respect to the
former, the item may be equipped with a human readable
code or machine readable code that can be read or scanned
and sent to the system 10.

As with the other embediments of the system 250, and as
previously described, this embodiment 2504 can be further
designed to receive an identification or characteristic of a
thing to be picked up by the MT 17 at the location, and to
commumnicate the thing identification or characteristic to a
commumnications device, personal or otherwise, associated
with the MT 17.

In other alternative embodiments, the BS manager 41 can
also be designed to communicate a locatior to the PCD 75
that is different than thc detected location or approximate
detected location of the PCD 75 or that is in an area that the
PCD 75 is detected to be within or near, For example, if the
PCD 75 is detected to be near an already existing scheduled
stop location for an MT 17, then the PCD 75 may be advised
of the stop location. An identity of, description of, and/or
directions thereto can be communicated to the PCD 75. The
device user can be given the opportunity to accept or deny
a pickup or delivery al the different location.

The user can even be given the opportunity to select
between the determined or the different location. The user
could even be charged a fee or a higher rate for causing the
MT 17 to travel to the device location as opposed to the
different location (the oue that may correspond to an already
scheduled stop).

T. Combined Mabile-Thing-Te-Location (MTTL) and
Device-To-Location {DTL) Notification Systeins and Meth-
ods

Systems {and methods) can be implemented in connecticn
with the notification systems, for example, those described
hereinbefore, including system 10, wherein a notification is
commiimcated to the PCD 75, based upon the proximity of
the MT 17 to a location or region, and another notification
is communicated to the PCD 75, based upon the proximity
of the PCD 75 itself to the same location or region {or a
location or region that is in close proximity to or based upon
the same location or region). Several nonlimiting exemplary
embodiments of such systems (and methnds), which will
generally be denoted by reference numeral 290, will be
described in detail hereafter. Although not Hinited to these
applications, such systems 290 are particularly useful in
connecticn with transportable PCDs 75 that are carried with
a mobile person and in connection with transportation
services, lke taxicab services, (hat have a pumber of
vehicles and stop locations that can be anywhere, as will be
clear from the discussion hereafier.

The architecture of one such emnhodiment, among others,
is shown in FIG. 18 and is generally dencted hy reference
numeral 290. Although not limited to this particular con-
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figuration, in this embodiment, the system 290 is imple-
mented in the notification system 10, particularly the BS
manager 41. The system 290 is configured to implement the
following methodology, as is summarized by flow chart in
FIG. 18: (a) monitoring travel dato associated with an MT 17
in relation to a location or region, as indicated at block 291;
(b) monitering travel data associated with a PCD 75 in
relation to the location or geographic region (or a location or
region that is in close proximity to or based upon the same
location or region), as indicated at block 292; (c) causing a
notification communication to be initiated to the PCD 75
when the PCD 75 is at or is within a predetermined prox-
imity of the location or region, as indicated at block 293; and
before, during, or after the forgoing cansing step, causing a
different notification communication to be initiated to the
PCDy 75 when the MT 17 is at or within a predefined
proximity of the location or region, as indicated at block
294.

The stop location or region can be predetermined or
dynamically determined while the MT 17 and/or the PCD 75
are in motion. The user can selectively predetermine the stop
[ocation or region via user preferences. The system 290 can
be designed to give the user a stop location or region or to
give a number of stop locations or regions o choose from.
The system 290 can also be designed to permit the user to
enter longitude and latitude values to specify a particular
stop location.

The systemn 290 can be designed to determine a stop
location based upon the location of the PCD 75. Techniques
for determining the location of the PCD 75 have been
described herein.

Note that the aforementioned steps 293 and 294 can occur
as part of the same cominunicatien session or link or in more
than one communication transaction. As an example of the
former scenario, a text communication can be generated by
the systern 290 and communicated to a pager or PDA that
indicates {a) that the device is within 10 yards of the stop
location and (b) that the MT 17 is within 10 minutes of
arriving at the stop location. As another example of the
former scenaria, two telephone numbers associated with a
telephone could be called, substantially cancurrently, by the
notification systern 10. Further, each could have their cwn
distinctive ring,.

The notification system 10 can track the location of the
PCD 75 and the MT 17 by using any of the location tracking
techniques that have been previously described. Travel data
associated with the MT 17 can be stored in a table 68¢, while
travel dafa associated with the PCD 75 can be stored in a
PCD trave! data table 68 of database 94 (FIG. 5A). Fur-
thermore, the notifications can be triggered using any of the
previously described techniques and user preferences.

In alternative embodiments, the system 290 can be
designed to communicate an identification of the MT 17 to
the PCD 75 during one or both of the notificaticn commu-
nications (blocks 293, 294). Furthermore, the system 290
can be configured to enable the party associated with the
PCD 75 to accept or deny a pickup or a delivery using the
identified MT 17 during the communication session using
any of the response techniques described previously in this
document.

In altemative embodiments, the system 290 can be
designed to enable a party associated with the PCD 75 to
define vser preferences in conunection with the notification
commumcations and to operate in accordance with the user
preferences. For example, among other things, the party can
define the predetermined proximity between the MT 17 and
the stop location er region for triggering a notification to the
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PCD 75 and/or the predetermined proximity between the
PCD 75 and the stop location or region for triggering a
netification communication to the PCD 75, The predeter-
mined proximities can be defined as a point when the MT 17
is at a particular location, is within a particular geographical
region, or is within a particular proximity of the stop
location in terms of fiming, distance, or a combination
thereof.

In alternative embodiments, the system 290 can be
designed to provide information concerning a capacity of
items sitvated on the MT 17. This type of information would
be communjeated from the MT 17 to the system 10, directly
or indirectly.

In alternative embodiments, the system 290 can be
designed to receive information regarding an item that is
placed on the MT 17 at the stop location or dropped off of
the MT 17 at the stop location, or both. A machine readable
code can be disposed on the item and can be read when the
item is introduced onto or dropped off of the MT 17. The
information communicated to the system 10 can be the code
or a derivative thereof,

In aliemative embodiments, the system 290 can he
designed to select the MT 17 from a plurality of MTs 17,
based upon user-defined or system-defined notification pref-
erences.

In alternative embodiments, the system 290 can be
designed to receive from the PCD 75 an identification or
characteristic of a thing to be picked up at the stop location.
Moreover, the system 290 can opiionally be designed to
communicate the thing identification or characteristic to a
communications device associated with the MT 17,

In alternative embodiments, the notification system 10
can employ the functionality described in U.S. Pat. No.
6,360,101 for tracking the proximity of the PCD 75 to the
location or region and issuing a notification to the PCD 75.
U.S. Pat. Neo. 6,360,101, which is incorporated herein by
reference, describes a GPS-receiver-equipped mobile com-
munications device, such as a cellular telephone, that deter-
mines its current location and compares the current location
of one or more target locations. When the device is at or near
one of the target locations, then the device annunciates its
arrival by generating an audible alarm, or displays or trans-
niits a predetermined arrival message. The target location(s)
can be entered manually at the device with the keypad, can
be obtained via a positioming receiver, or can be loaded via
a server connected to a communications network.

U. Natifications Based upon Traffic Flow Predicament Data

The notification system 10 may be designed te take mto
account traffic flow and anything that can influence traffic
flow when determining when and if notification conununi-
cations sbould be initiated.

Although not limited to this application, this feamre is
particularly useful when the systerm 10 is to initiate a
notification when an MT 17 is a predefined proximity in
terms of time from a stop location. This predefined prox-
imity can be system-defined via any suitable programming
mechanism or user-defined via predefined user preferences.
This feature is also useful to trigger a notification to a user
to enable the user to plan for 2 best transmit route {see third
embodiment, hereafter).

1. First Embodiment

In one possible embodiment, among others, the BS man-
ager 41 can be configured to iinplement the following
algorithm, as denoted by reference numerat 2104 in FIG.
19A: menitoring travel data associated with an MT 17, as
denoted at block 311; scheduling a notification communi-

Exhibit A
Page 111



US 7,064,681 B2

73
catien, such as in a call queve in message manager 82 (FIG.
SB), as denoted at block 312; analyzing traffic flow predica-
ment data associated with a travel path (e.g., a road) to be
traveled by the MT 17, as denoted at block 313; and
rescheduling the notification communication, such as in the
call queue of message manager 82 (FIG. 5B), based at least
in part upon the traffic flow predicament data, as denoted at
biock 314. As can be appreciated by this methodology, the
internal schednling of the notification conenunication can be

74
on traffic flow (e.g., one of three lanes may be blocked, so
it will take 33% longer for a motor vehicle to traverse the
road segment, the speed limit is now 25 mph instead of 45
mph, etc.). As one way to accomplish this, in a traffic flow
predicament data table(s) 687 (F1G. 5A), the following could
be a set of fields that can be related and retrieved: ROAD-
SEGMENT—044, TRAFFIC-FLOW—02, TRAVERSAL-
TIME-PERIOD. The first of the aforementioned fields iden-
tifies the mad sepment as number 044, The second field

initiated later, or delayed, or in the alternative, initiated 10 identifies the number of lanes that are open, i.e., two of three
earlier, based upon the influence of heavy or light traffic, lanes are open for traffic How (there are other entries that
adverse or favorable environmental conditions, ete., so that include TRAFFIC-FLOW—01 and TRAFFIC-FLOW—
the system-defined or user-defined advance notificaticn is 03), and this information is correlated with the road segment
more accurately timed and implemented. 044, The third field identifies the time period to traverse the
As with this embodiment and the others described in this 15 segment 044 when this type of traffic flow is in existence.
section, the traffic flow predicament data can be stored in a As yet ancther exampie of traffic flow predicament data,
traffic flow predicament data tahle{s) 68/ in the database 94 the traffic flow predicament data couid include information
(FIG. 5A) and accessed by the message manager 82 (FIG. concerning the environmental or physical conditions asso-
5B). The traffic flow predicament data can take a variety of ciated with a road segment and the effect of such conditions
forms, and it can be system-defined, user-defined, or a 20 on traffic flow. For instance, the environmental conditions
comhination thereof. could be whether the road segment is exhihited by fog, rain,
As a nonlimiting example, the traffic flow predicament snow, darkness, sun, dryness, slickness, numerous pot holes,
data can take the form of time periods during the day etc. This information can be obtained via a variety of
correlated to a road segment, indicating how long it should sources, including weather report data from a weather
take a motor vehicle under normal circnmstances to traverse 25 reporting source, inspection via camera or physical human
that read segment during the different time periods. As one presence, etc., and this information can be entered into the
way to accomplish this, in a traffic flow predicament data notification system 10, either automatically or manually. As
1able(s) 68/ (FIG. 5A), the following could be & record of  one way to accomplish this, in a traffic flow predicament
fields {or this information could be related and retreved data table 687 (F1G. 5A), the following could be a retrievable
from several tables or sub-tables): ROAD-SEGMENT— 30 set of felds: ROAD-SEGMENT—044, ENVIRON-
044, TIME-OF-DAY—6-7, TRAVERSAL-TIME-PE- MENT—05, TRAVERSAL-TIME-PERIQD, The first of the
RIOD. The first of the foregoing fields identifies the road foregoing ficlds identifies the road segment as mumber 044,
segment as number 044, which is Main Street in this The second field identifies the type of environmental con-
example. The second field identifies the time period of the dition of the road segment, which in this case is number 05,
day, i.e, 6:00 am to 7:00 am, and this information is 35 which corresponds to foggy. The third field identifies the
correlated with the road segment 044. The third field iden- time period to traverse the segment 044 when there is fog.
tifies the tiine pericd to traverse the segment 044 when this As with this einbodiment and others to be described in this
type of traffic flow is in existence. section, the travel path to be memitored by the notification
As a specific example of traffic flow predicament data and system 10 can be determined by the notification system 10
how it can be used to effect the timing of a notification, 40 or entered/seiected by a user. Furthermore, the parameters or
consider the following. It may take 10 minutes to fraverse metrics that can be used to trigger a notification communi-
Main Street at between 6:00 am and 7:00 am, but it may take cation can be system-defined, user-defined (in user prefer-
30 minutes to traverse Main Street between 7;00 am and ences data, such as in table 685), or a combination thereof,
9:00 am. So, continuing this example, assume that the stop 2. Second Embodiment
location for the vehicle is at the end of Main Street, assume 45 In another possible embodiment, among others, the BS
that the user preferences indicate that the user would like to manager 41 can be configured to implement the following
be notified 10 minutes prior to arrivai of the vehicle at the algorithm, as denoted by reference numeral 3105 and illus-
stop location, assume that the vehicle has just arrived at the trated in FIG. 19B: monitoring travei data associated with an
beginning of Main Street, and assume that it is 8:30 am. MT 17, as indicated at block 321; determining 2 notification
With these assumptions, the BS manager 41, particularly, the 50 time period, as indicated at block 322, by reading a system-
message manager 82 (FIG. 58) can be designed to wait to defined or user-defined time period (in user preferences
make the notification until it is detected that the vehicle is 24 data); analyzing traffic flow predicament data associated
of the way throngh Main Street. However, if the time of day with a travel path (e.g., a road) to be traveled by the MT 17
were (:30 am, then the BS manager 41 can be designed to (for example, based upon the current location of the MT 17,
make the notification, at once, when it is detected that the 55 the ultimate stop locatien, and the known travel path or
vehicle started on Main Street. travel path data, such as map data from a mapping system
Carrying, this example further, the BS manager 41 could showing how the MT 17 is expected to travel), as indicated
be designed to, recognize that Main Street is wet and slick, at block 323; and determining when a notification commu-
and therefore, initiate five minutes later any natification nication should be initiated (earlier or later), based upon the
communication corresponding to any MT 17 that must so notification time period, the influence of traffic that is
traverse Main Street (becavse it will take five minutes longer derived from the traffic flow predicament data, and other
for the MT 17 to traverse Main Street. user preferences, if any, as indicated at block 324.
As a further example of traffic flow predicament data, the 3. Third Embodiment
traflic flow predicament data could include the real time Although not limited to this application, the following
detection of an accident, the knowledge of construction 65 embodiment is particularly useful in a case where a party
work, the knowledge of a reduced speed limit due to rmad would like to know if and when travel flow is being
woark or some other reason on a road segment and its effect hindered, is acceptable, or is being expedited on a road
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segment, so that the party in a vehicle can better plan his/her
route, for example, enable the party to take an alternative
route or, enable the party to take the travel path at issue, if
and when trave] flow is acceptable or is sufficiently expe-
dited.

In this possible embodiment, the BS manager 41 is
configured to implement the following algorithm, as denoted
by reference number 310¢ and as illistrated in FIG. 19C:
analyzing traffic flow predicament data associated with a
trave] path to be traveled by a party or MT 17, as indicated
at block 331; initiating a notification communication session
with a PCD 75, based npon the trafhic flow predicament data,
as indicated at block 332; and during the notification com-
munication session, providing a message indicating a state
of traffic flow along the travel path (e.g., there will be a delay
and perhaps to what extent, traffic is flowing at an acceptable
fevel and perhaps to what extent, etc.), as indicated at block
333,

The BS manager 41 can be configured to store the travel
path at issue, which can he, for example, one or more road
segments (but could also be waterways, airspace, efc., in the
case of other vehicles) and can be configured to receive and
store trafiic flow predicament data associated with the travel
path.

In some embodiments, the BS manager 41 can be
designed to receive (via entry or selection from available
options; data can be stored in user preferences data) user
preferences from a user, for example but not limited to, an
identification of the travel path, a delay acceptance thresh-
old, which is a metric that can be used to determine whether
the travel path is acceptable or unaccepiable and which is
used by the BS manager 41 to trigger a notification com-
munication, an identification of 2 time of day or time period
during the day, etc. The BS manager 41 imtiates the noti-
fication communication based upon, nat only the travel low
predicament data, but also upon one or more other user-
defined preferences.

Morc specifically, in regard to the delay acceptance
threshold, the delay acceptance threshold can be expressed
in any suitable terms to enable the determination of whether
or not a delay is acceptable. For example, the delay accep-
tance threshold could be expressed in terms of percentages:
if traffic traveling along the path will take 50% longer than
usual, then initiate the notification communication. As
another example, the threshold could be expressed in terms
of delay time: if traffic traveling zlong the path will be
delayed by an additional 10 minutes, then initiate the noti-
fication communication. As still another example, the
threshold could be expressed in terms of speed: if traffic
traveling along the path is 45 mph or greater, then initiate the
nolificalion communication.

In alternative embodiments, the notification communica-
tion session can be initiated or triggered based upon, not
only traffic flow predicament data, but aiso upon one or more
other parameters, for example but not limited to, at a
predetermined time (e.g., at 5:00 pm) or during a time period
of the day (e.g., between 5:00 pm and 6:00 pm, after 7:00
pm, in the evening, etc.), As an example, the BS manager 41
can be designed to initiate the notification communication at
5:00 pm, or in the alternative, between 5:00 pm and 6:00 pm,
only if and when traffic traveling along the path will take
50% longer than usual. As another example, the BS manager
41 can be designed fo initiate the notification communica-
tion at 5:00 pm, or in the alternative, between 5:00 pm and
6:00 pm, only if traffic traveling along the path will be
delayed by at least 10 minutes. As yet another example, the
BS manager 41 can be designed to initiate the notification
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communication at 3:00 pm, or in the alternative, between
5:00 pm and 6:00 pm, only if and when traffic flow is at an
acceptable rate along the path as determined by the delay
acceptance threshold, which can be system-defined or user-
defined.

In alternative embodiments, the BS manager 41 can be
designed to determine a location or region of the PCD 75 in
accordance with techniques described previously in this
document (see Response Systems). From this information,
the BS manager 41 can be equipped with suitable algorithms
for determining the travel path to be traveled by the party or
the PCD 75.

The BS manager 41 can detenmine direction of travel by
receiving two or more location vahues from the PCD 75 that
are spaced in time. The BS manager 41 can also determine
direction of travel based upon a known destination of the
PCD 75. From this location and direction information, the
BS manager 41 can anticipate travel paths, such as road
segments, that will be traversed by the party or MT 17,

As a specific nonlimiting example, assume that a party has
given instructions to the notification system 10 to advise the
party of any unacceptable road segments when the party
starts to return home after work at 5:00 pm, Further assume
that the party can take two different routes (which can be
communicated to the notification system 10 by the vser or
determined by the notification system 10 based upon a
knowledge of the user destination}: (a} from the workplace
to First Street to Elm Street ta 416 Barker Street, or (b) from
the warkplace to McClelland Avenue to West Morfon Street
to 416 Barker Street, or {c} from the workplace to McClel-
land Avenue to Domino Avenue to 416 Barker Street. In this
scenario, further assume that the party and PCD 75 com-
mence onto McClelland. When the notification system 10
determines the location of the PCD 75 t¢ be McClelland,
then tbe BS manager 41 can be designed 1o select the next
one or more road segments that correspond fo the one or
more possible routes that have heen taken and to analyze
those one or more read segments in terms of traffic flow
predicament data, In the present scenario, further assume
that the notification system 10 has determined that West
Morton Street is unacceptable based upon the delay accep-
tance thresheld and the present traffic flow predicament data
associated with West Morton Street. In this situation, the BS
manager 41 will advise the party via the PCD 41 of this fact,
in which case the party can decide to travel route (¢} instead
of route (b} to get home.

V. Systems and Methods for Monitoring Travel of PCDs and
Communicating Messages between PCDs

The notification system 10 may be designed to implement
systems and methods for monitoring travel of MTs 17 that
are PCDs 75 and communicating notifications and responses
among the PCDs 75, as more particularly described hereaf-
ter.

1. First Embodiment

One embodiment, ameng others, can be practiced by the
notification system 10, particularly in the manager 41, and
involves the following methodology, which is shown in FIG.
20A and denoted by reference numeral 3404 monitoring
travel data associated with a first PCD 75, as indicated at
block 341; causing a notification commumication session 1o
be initiated to a second PCD 75, the notification cominumi-
cation session including a message requcsting a response
and a travel status report indicating a proximity of the first
PCD 75 to a focation, as indicated at block 342; receiving the
response from the second PCD 75, as indicated at block 343,

Exhibit A
Page 113



US 7,064,681 B2

77

and cemmunicating the response to the first PCD 75 (the one
heing tracked hy the notification system 10), as indicated at
block 344.

Note that the trave! data in this embodiment, as well as the
others described herein, can be directly related o the device
75, e.g., data that directly relates to the location of the device
75 itself or can be indirectly related to the device 75, e.g.,
data that directly relates to the location of an MT that
transports or is closely associated with the device 75. Further
note that in this embodiment, as well as the others described
herein, althcugh the concepts are described for simplicity in
connection with a first devicc 75 (the tracked device that
receives a response) and a second device 75 (the notified
device), the concepts can be employed in connection with
one or more first devices 75 and one or more second devices,
in virtvally any combination thereof.

In altermative embodiments, the notification system 10
can be designed to enable a first party associated with the
first PCD 75 (the one being tracked) to select whether or not
a response is requested at all during the notification com-
munication session initizted by the system 10 to the second
PCD 75. This can be useful in many circumstances, such as
when a delivery vehicle needs a signature in order to drop off
a package, and therefore, the delivery vehicle driver, who is
associated with the first PCD 75 needs to know whether a
party associated with the second PCD 75 will be available at
the stop location to sign for the package. A respanse by the
party that gets communicated eventually to the driver wili
enable the driver to schedule deliveries accordingly.

In alternative embodiments, the notification system 10
can be equipped with funetionality to determine whether or
not a response is necessary from the second PCD 75, For
example, the notification system 10 could track whether or
not deliveries need a signature in database 94 (FIGS, 5A and
5B), such as in a package data table(s) 684 For those
requiring a signature, the system 10 would invoke a require-
ment for a response. For those not requiring a signature, the
system 10 would not invoke a requirement for a response.

The notification system 10 can be designed to communi-
cate the status of one or more responses to the first PCT) 75,
For example, the statis could be “Confirmed” for the
situation where a response has been received and the notified
party is willing to commit to the pickup/delivery, “Uncon-
firmed™ for the situation where a response has heen yeceived
and the notified party does not want to commit to the
pickup/delivery or it is unclear whether the notified party
wishes to commit, and “Waiting” for the situation where a
response that has not been received at ali from the notified

party.
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In a design where the first PCD 75 is shown the status of 50

multiple notifications, the system 10 can be designed to

" enable the party associated with the first PCD 75 to make a
selection of one of the entrdes, suich as by touch tone,
touching a screen, voice recognition (IVR), ete. The system
10 can be designed to communicate an indication of the
selection to the selected ones of the PCDs 75, This feature
would be useful in the context of a delivery vehicle 17 so
that the driver can notify the prospective package recipients
cf the driver’s intention to deliver a package to them.

In alternative embodiments, the notification system 10
can be designed to receive a message from the first PCD 75
and communicate the message to the second PCD 75 during
the notification communication session. The message can be
virtually anything, for example, “Can you meet me at Pizza
Hut in 20 minutes.”

[n alternative emhodiments, the notification system 10
can be equipped with functionality to enable the party
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associated with the second PCD 17 (notified party) to select
or enter a time for a pickup or delivery at the stop location.
The time can then be communicated to the first PCD 17
{tracked party).

2. Second Embodiment

Another embodiment, among others, can be practiced by
the notification system 10, particularly in the manager 41,
and involves the following methodology, which is shown in
FIG. 20B and dencted by reference numeral 3406: momi-
toring travel data of a first PCD 75, as denoted at block 351;
receiving 2 message from the first PCD 75, the message
including a request for a response, as denoted at block 352;
initiating a notification communication having the message
and a travel status report of the fist PCD 75 to a second PCD
75, as denoted at block 353; receiving the response from the
second PCD 75; and communicating the response to the first
PCD 75, as denoted at block 354.

The travel status report can indicate a proximity (in ferms
of time, distance from, ctc.) of the first PCD 75 to a stop
location, that the first PCD 75 has left a Iocation, that the first
PCD 75 has arrived at a location, that the first PCT) 75 15 in
a particular geographic region, ete.

The response from the second PCD 75 can indicate a
number of passibilities, including but not limited to, whether
or not a second party associated with the second PCD 75 is
willing to meet a first party associated with the first PCD 75
at the stop location, whether or not a second party associated
with the second PCD 75 is willing to accept responsibility
for a pickup or delivery at the stop location.

The stop Iocation can be remote from the locations of the
first and second PCD 755, The second PCD 75 could also be
located at or in close proximity to the stop location.

In alternative embodiments, first PCT) 75 or the notifica-
tion system 10 can communicate another message during the
notification communication session that indicates to the
second party associated with the second PCD 75 one or more
criteria for a response to be effective. For example, the one
or more critetia may inchide one or more of the following:
a time limit to respond, a travel distance limit associated
with travel of the first PCD 75, a limit based upon the first
PCD 75 traveling to a particular location or region, or a lirit
based upon one or more acceptance responses from other
PCD 75s.

In alternative embodiments, the one or wore criteria can
be communicated to the notification system 10 from a
suitable communications device, such as but not limited to,
the first PCD 75, and stored in user preference data in user
data table 686 (FIG. 5A). Or, the criteria can be system-
defined via suitable programming.

3. Third Embodiment

Yet another embodiment, among others, can be practiced
by the notification system 10, particularly in the manager 41,
and involves the following methodology, which is shown in
F1G. 20C and denoted by reference numeral 340c: monitor-
ing travel data associated with a first PCD 75, as indicated
at block 361; initiating a notification communication session
to a plurality of PCD 78s, the notification communication
including a message requesting a response, as indicated at
block 362; receiving responses from one or more of the
plurality of PCDs 75, as indicated at block 363; and pro-
ducing a list of stops for the first PCD 75, based upon the
respanses, the lack of responses, or a combination thereof,
as indicated at block 364. Although not limited to this
applicatiomn, the foregoing methodalogy is particularly useful
in connection with package delivery services.

The stop list can be produced at the notification system
10, such as in the BSCU 40, at the first PCD 75 that is being
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tracked (see FIG. 26 and accompanying discussion), or at a
computer that 13 communicatively coupled to either. If
produced remote from the first PCD 75, then the list can be
commurnicated to the first PCD 78, stored therein, and
displayed, if desired, to enable a party associated with the
first PCD 75 to take appropriate delivery/pickup action.

The stop list can be a list of predetermined stop locations
or stop numbers, can be street address, longitude/latitude
designations, etc.

In alternative embodiments, functionality for accepting a
reply from the first PCD 75 and communicating the reply to
the one or more plurality of PCDs 75 that have responded
can be implemented in the BSCU 40 or in the first PCD 75
(which would push the reply back to the relevant notified
PCD(s)). As an example, this would be a useful featurein a
case where a first PCD) 75 associafed with a delivery vehicle
wishes to confirm or advise a notified PCD 75 or party tbat
the party has been officially placed on a delivery list.
Furthermore, a party can indicate in user preferences in tablc
686 of database 94 (FIG. 5A) that the party would like to
have a confirmation reply.

The travel status report can indicate any of 2 number of
things, for example but not limited to, a proximity (in terms
of time, distance, or number of stops) of the first PCD 75 to
4 location or region, can indicate that the first PCD 75 has
left a location, region, or scheduled stop location, etc.

The notification communication session can be initiated
when the first PCD 75 is within a predetermined proximity
of a stop location, region, or a location of the one or more
plurality of PCD 755, can be initiated when the first PCD 75
has left a location, region, ot stop location, can be initiated
when the plurality of PCDs are within a prescribed number
of stops or distance of the first PCD 75, etc.

In alternative embodiments, the BSCU 40, particularly the
BS manager 41, can be configured fo determine whether or
not a response to a notification communication is necessary
based upan the nature of the delivery/pickup (e.g., a package
requiring a signature would like to be delivered, and there-
fare, a person needs to be at the stop location to sign for the
package, a package does not require a siguature and there-
fore a party need not be present to deliver the package,
business or residential delivery, inside service or outside
service, etc.}, When a stop does not require a respense, it can
be scheduled with the other stops that do require a respense.
As an cxample, sec FIG. 26.

The responses from the notified PDC(s) 75 can indicate
(via suitable text messaging, voice commands, depression of
keys on a keypad to emit tones, etc.) whether or not a party
associated with a notified PCD 75 is willing to accept
responsibility for a pickup or delivery at a stop location or
meet a first party associated with the first PCD 75 at the stop
location. The stop location can be remote from the locations
of the first and second PCID) 75s5.

Another message can be communicated by the BSCU 40
to the notified PCD(s) 75 during the notification commuri-
cation that indicates one or more criteria for a response to be
cffective. The one or more criteria could include, for
example but not limited to, one or more of the following: a
time limit (F1G. 25A), a travel distance limit associated with
travel of the first PCD 75 (FIG. 25B), 2 Hmit based upon the
first PCD 75 traveling to a particular location or region {FIG.
25C), or a limit based upon one or more acceptance
responses from other PCD 755 (FIG. 25D).

In alternative embodiments, the BS manager 41 can be
designed to receive the one or more criteria from a com-
munications device, for example, the first PCD 75. Such
criteria can be stored in user preference data.
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In alternative embodiments, the BS manager 41 can be
configured to enable a party associated with the first PCD.
75 to select whether or not a response is requested of a
notified party during a notification commumication session.

In the preferred embodiment, the software architecture
associated with the BS manager 41 implements failure states
in connection with the request for a response. A failure state
occurs when a state of a variable has been reached without
receiving a response back from the notified party. Intemnally,
a failure state causes the system to terminate notification
communication attempts and to ensure that a stop associated
with the failed communication attempts is net scheduled on
the stop list. A failure state can also be shown on a screen or
otherwise indicated to the operator of the first PCD 75, as is
shown in FIGS. 25A through 25D. A failure state can be
system-defined or user-defined, and can be stored in table
686 (F1G. 5A) and/or failure state data table 68/ (FIG. 5A).

As illustrated in FIGS. 25A through 25D, a set of non-
limiting examples of failure state variables are as follows:
(a) a time period variable (FIG. 25A) pertaining to the
amount of time that has elapsed since invecation of the
notification; when the time period variable has expired, it
triggers a failure state; (b) a distance variable pertaining to
the distance traveled by the tracked first PCD 75 (FIG. 25B)
since invocation of the notification; when the first PCD 75
has traversed a prescribed distance that is monitored with the
distance variable, then a failure state can be invcked, (¢) a
predetermined location variable (F1G. 25C) pertaining to a
location to be traversed by the moving/iracked first PCD 75;
in other words, once the PCD 75 has reached this predeter-
mined location, then a failure state will result; and (d) an
acceptance variable (F1G. 25D) which tracks the number of
tesponses andfor acceptances associated with notification
communications; this is useful in a configuration where a
number of parties have been invited to visit a particular
location (e.g., a restaurant), and there are only a limtted
number of openings; as an examptle, the system can be set to
accept the first party to respond fo the notification and
invoke a failure state in connection with all other notifica-
tions (which can be communicated, if desired, to the other
PCDs 75 that responded late).

In alternative embodiments, the BS manager 41 can be
designed to communicate an additional message to the
plurality of one or more PCDs 75. As an example, this could
be a description of the MT 17 or of the driver

In alternative embodiments, a status of the responses can
he communicated by the BSCU 40 to the first PCD 75. As
an example of a possible scheme for indicating status, the
following text coding cold be employed and could be
displayed on a display associated with the first PCD 75; “w”
for waiting for a response, “c” for confirmed indicating that
a response was received and delivery/pickup is to eccur, and
“u” for unconfimed indicating that a response was received
and a delivery/pickup is not to occur)

In alternative embodiments, the BSCU 40 can be
designed to enable a party associated with one or more of the
plurality of PCD 75s to select crenter a time for a pickup or
delivery at a stop location, and then this information can be
communicated to the first PCD 75,

4. Bxample Implementations of Tracked PCD to Notified
PCD Communications

FIG. 21 is a graphical illustration of an example of a
notification systern 10 having a base station control unit 40
monitoring travel of PCDs 75 and capable of communicat-
ing notifications and responses among the various PCDs 75,
A PCD 75 in the form of a person’s networked compnter 754
is shown receiving a notification communication from one
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of the tracked PCDs 75a-75¢, which asks for a response,
i.e., in this example, the party associated with the tracked
PCD 75 at issue is attempting to make a reservation at a
restaurant having the networked computer 754.

FIG. 22 is a graphical illostration of possihle ways in
which communications can occur between 4 tracked PCD 75
and a notified PCD 75. As shown, one embodiment involves
indirect communications using the BSCU 40, while the
other involves direct communications between the PCDs 75.
In the latter case, the fiunctionality that would have been
associated with the BSCU 40 is incorporated in one of the
devices 75 or the functionality is distributed across the
devices 75.

FIG. 23 is a graphical iilustration of a possihle architec-
ture for implementing the direct communications configu-
ration between a tracked PCD 75 in the form of an in-vehicle
navigation system and one or more other PCDs 754-75A.
The in-vehicle navigation system 75 has fiunctional blocks
425428 and optional functicnal blocks 431-433, which can
be implemented as part of the MT manager 29 or as separate
software routines, as is shown in FIG. 23. The MT manager
29 (also see FIGS. 1 and 2) is designed to cause the
navigation system 75k to provide a list of locations of
interest, such as local restaurants in this example. At present,
such technology is known in the art. The user is permitied to
select a listed itemn, in this case, the XYZ Italian Restanrant
has been selected via the user interface buttons that are
shown. As shown, the display indicates that a response is
being waited upon. Also, the expected time of arrival (ETA)
is shown on the screen in terms of both time (20 minntes)
and distance (12 miles). Either or both of the foregeing
ETAs can be communicated to the PCD 754, depending
upon the desired design.

APCD 75 in the form of a person’s networked computer
754 at the XYZ ltalian Restaurant is shown receiving a the
notification communication from the in-vehicle navigation
system 75k, which asks for a response, ie., in this example,
the party associated with the tracked PCD 75k at issue is
attempting to make a reservation at a restaurant having the
networked computer 75d.

The text content of the message that is sent by PCD 75k
to PCD 754 can be entered by the user of the PCD 754 using
any suitable graphical wuser interface (GUI) and screen
prompls and any suitable hardware input devices, such as
buttons 441-443. The content is communicated in pack-
etized manner with the other content associated with the
notification communication.

The text content couid also be pre-stored in the memory
associated with the PCD 75k and selected by the user using
any sujtable GUI and screen prompts and user interface
buttons 441-443.

FIG. 24 is a continuation of the example in FIG. 23 and
shows implementation of response requests and faihwe
states, both of which have been discussed previously.

As illustrated in FIG, 24, the PCD 754 at the XY Z Ttalian
Restaurant is used to send a response message back to the
in-vehicle navigation system 754 In this case, the person
operating the PCD 754 creates a message indicating receipt
of the notification and confirming the reservation at a
particular time, i.e., ;40 pm., and communicates this mes-
sage back to the PCD 75k, so that the party associated with
the PCD 75k knows that the reservation is properly sched-
uled.

Another part of the software architecture associated with
the PCD 75k is shown at blocks 451-457, Although not
limited to this configuration, this fiunctionality in this
example 1§ implemented in the M'T manager 29 {FIGS. 1 and
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2), As is clear, the user of the PCD 75k can indicate that a
response should be requested (in user preferences stored in
PCD 75k or otherwise during interaction with PCD 754).
The PCD 75k can alsc be configured to determine that a
response is necessary based upon the type of notification
communication (e.g., a package requiring a signature would
like to be delivered, and therefore, a person needs to be at the
stop location to sign for the package).

The software architecture further implements failure
states in connection with the request for a response. A failure
state occwrs when a state of a variable has been reached
without receiving a response back from the notified party.
Internally, a failure state causes the system to terminate
notification communication attempts. A failure state can also
be shown on a screen or otherwise indicated to the operator
of the PCD 75k, as is shown in FIGS. 25A through 25D, A
failure state can be system-defined or user-defined, and can
be stored in table 68b (FIG. 5A) and/or failure state data
table 681 (FIG. 5A).

As illustrated in FIGS. 25A through 25D, a set of non-
limiting examples of failure state variahles are as follows:
{a) a time period variable (FIG. 25A) pertaining to the
amount of time that has elapsed since invocation of the
notification; when the timne period variahle has expired, it
triggers a failure sfate in the PCD 75k; (b) a distance variable
pertaining to the distance traveled by the tracked PCD 75k
(FIG. 25B) since invocation of the notification; when the
PCD 75k has traversed a prescribed distance that is moni-
tored with the distance variable, then a failure state can be
invoked in the moving/tracked PCD 75k (c) a predeter-
mined location variable (FIG. 25C) pertaining 1o a location
to be traversed by the moving/tracked PCD 75k, in other
words, once the PCD 75k determines that it has reached this
predetermined location, then a failure state will result; and
(d) an acceptance variable (FIG. 25D) which tracks the
number of responses and/or acceptances associated with
notification communijcations; this 1s useful in a configuration
where a number of parties have been invited to visit a
particular location (e.g., a restaurant), and there are only a
limited number of openings; as an exampie, the system can
be set to accept the first party to respond to the noftification
and invoke a failure state in connection with all other
notifications (which can be communicated, if desired, to the
other PCDs 75 that responded late).

FIG. 26 illustrates an embodiment that can be impie-
mented, if desired, in connection with a vehicle baving a
oute-or-stop-list device 75¢ (FIG. 21) that determines
whether a respanse to a notification is needed, based upon
user preferences, system preferences, and/or the nature/type
(e.g., business or residential, inside service or outside ser-
vice, etc.) of the stop.

In this nonlimiting example, a determination is made as to
whether the stop is associated with (a) inside service (1S; for
example, a signature must be obtained to drop off a package,
a person must inspect an jtem before dropoff, a person must
perscnally provide an item for pickup, a user has requested
that a response from the user must be received before the
user is scheduled for a delivery/pickup, etc.) or (b) outside
service (O5; for example, an item can be dropped off
without signature, an item is waiting outside a building to be
picked up and nobody needs to be present to give the item
to the pickup vehicle, etc.).

The functionality associated with this embodiment, as
defined at blocks 471-478, can be implemented in the BSCU
40 and/or the tracked PCD 75¢. In this embodiment, it is
implemented solely in the PCD 75¢, and the route or stop [ist
that is generated and pericdically changed by the PCD 75¢
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is periedically communicated to the BSCU 40. Furthermore,
in terms of external controls and user interfacing, the PCD
75¢ has, as shown in FIG. 26, a screen for listing stops and
the type of stop, a notify button fo initiate a notification
communication, a retry button to retry a notification com-
munication, a move button t¢ move a cursor on the screen
and/or to move through the stop list, a menu button to move
through various menus and submenus, and a cursor move-
ment contral with arrows in the center, which can be also be
used to scroll through the listing of stops.

In terms of internal programming, as shown in blocks
471-474, there is a looping process for creating, determin-
ing, andfor changing the route or stop list, and as illustrated
in blocks 475-478, there is looping process for determining
whether a response is needed for the stop, based upen
whether the stop is associated with IS or OS, and for
determining whether a response has in fact been received
from those stops that require a response. In this example, the
two foregoing processes cxecutc concurrently.

In this exampte, the PCD 75¢ can be designed to retrieve
all stops within a particufar distance of tbe PCID 75¢ {eg., a
3 mile radius), the location of which is known, as indicated
at blocks 471-472. Then, a list is created and iteratively
updated, at blocks 473 and 474, Once a stop is tentatively
added to the route or listing of stops, via blocks 471-474,
then the looping process associated with blocks 475-478
analyzes the stop type to determine if the stop requires a
response and if the required response has been received. In
this example, if a stop is OS or if a stop is IS (requires a
response) and the response was received, then blocks
473-474 cause the stop to be officially added to the stop list.
Otherwise, when the stop is IS and no response was
received, then the stop is removed per block 474. Further-
more, system or user preferences can be set so that a stop is
¢lassified as 1S or OS.

FIG. 27 is an illustration showing an embodiment involy-
ing a delivery vehicle with tracked PCD 75¢ that has a
predetermined route 505, or stop list, with a number of
prescheduled delivery stops, for example, destimations #01
through #03. In this embodiment, the BS manager 4% or
PCD 75¢ has functionality 500 that is designed to cause a
notification communication to be initiated to a PCD 754 at
a point when the tracked PCD 75¢ is a predefined proximity,
for example, at or about 30 minutes, from a delivery
destination. Also, the BS manaper 41 is designed so that a
failure state wil! cccur if a response is not received from the
PCD 75d within predefined time period, for example, 20
minutes, of the notification. Furthermore, the driver associ-
ated with the tracked PCD 754 is notified of the occurrence
of the failure state or confirmation, for example, via suitable
text (e.g., “Confirmed” or “Ne Response™ in the event of a
failure state) on a screen associated with the PCD 754, so
that the driver associated with the PCD 75¢ knows whether
or not to make the stop at destination #03.

FIG. 28 is an illustration showing an embodiment involv-
ing a delivery vehicle with tracked PCD> 75¢ that has a
predetermined route 506, or stop list, with a number of
prescheduled delivery stops, for example, destinations #04
through #06. In this embodiment, the BS manager 41 or
PCD 75¢ has functionality that is designed to cause a
notification communication to be initiated to a PCD 75 at a
point when the tracked PCD 75¢ is a predefined proximity
in terms of distance from a delivery destination. Also, the BS
manager 41 is designed so that a failure state wili oceur if a
response is not received from the notified PCD 75 based
upon one or more failure state criteria. Furthermore, the
driver associated with the tracked PCD) 754 Is notified of the
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eccurrence of the failure state or confirmation, for example,
via suitable text (e.g., “Confirmed” or “No Response” in the
event of a failure state) on a screen associated with the PCD
754, which in this case, is in the form of an in-vehicle
navigation system, so that the driver associated with the
PCD 75¢ knows whether or not o make particular stops.

As shown on the screen, two deliveries have been con-
firmed, and the system still awaits a response involving the
delivery for destination #04. The PCD 75¢ can be equipped
with suitable programming to enable the driver to scroll
through and select (e.g., via arrows on menu button and
select buttons, as shown) or otherwise enter the deliveries
{hat the driver intends to make, based upon the confirmation/
no-response information pertaining to each destination as
well as the distarice information provided to the driver on the
screen. This selection or entry, or information indicative
thereof, can be communicated from the PCD 75¢ to the
appropriate confirmed PCD, directly or indirectly via the
BSCU 40, depending upon the notification system imple-
mentation. In some implementations, the selection or entry
information is communicated only to the BSCU 40 for
tracking purposes and is not forwarded to the confirmed
PCD

FIG. 29 is an illustration of another embodiment involv-
ing a delivery vehicle having a PCD 75¢, which shows
functionality at blocks 511-515 that can be programmed into
the PCD 75c¢ for updating a stop list based upon whether or
nat responses were received. The software can be designed
to show confirmed and unconfirmed (no respense) stops or
to show only confimmed stops, as desired, on the screen of
the PCD 75¢.

FIG. 30 is an illustration of an embodiment that can be
implemented at the BSCU 40, such as the BS manager 41
(FIGS, 1 and 3) or at the MTCU 15, such as the MT manager
29 (FIGS. 1 and 3), showing implementation of failure states
in connection with responses and ncnresponses to nctifica-
tion communications in the context of a delivery vehicle. As
shown at respective blocks 542 and 543 and as described
previously, failure states can be user defined and/or system
defined. TFurthermore, failure states can be defined in a
number of ways, a few examples of which are indicated at
blocks 544-548.

FIG. 31 is an illustration of ancther embediment that can
be implemented at the BSCU 40, such as the BS manager 41
(FIGS. 1 and 3) or at the MTCLJ 15, such as the MT manager
29 {FIGS. 1 and 3), showing implementation of faifure states
in connection with responses and nonresponses to notifica-
tien communications in the context of a delivery vehicle.
Blocks 561-568 represent the high level architecture of the
software. As illustrated, the stop list can be determined and
changed dynamically, based upon responses and nenre-
sponses. Also, a request for a pickup can be introduced into
the stop list of scheduied deliveries at any point.

FIG. 32 is an illustration of an embodiment of route data
471 and corresponding driver dispiay data that can be
maintained and implemented in connection with a delivery
or pickup service. The route data 471 can be maintained at
the BSCU 40, at the MTCU 15, or at both. The driver display
data 472 is displayed to the driver of the delivery/pickup
vehicle 17.

As imdicated at reference numeral 477 in the driver
display data 472, the status of response and nonresponses to
notifications is monitored and shown to the driver, In this
example embodiment, the status is “C” for confirmed for the
situation where a response has been received and the notified
party is willing to commit to the pickup/delivery, is “U” for
unconfirmed for the situation where a response has been
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received and the notified party does not want to commit to
the pickup/delivery or it is unclear whether the natified party
wishes to commit, and is “W™ for waiting for the sitvation
where a response that has not been received at all from the
notified party,

Preferably, although not necessarily, the BSCIJ 40, par-
ticularly the BS manager 41, is equipped with a suitable
graphical user interface (GUI), denoted by reference
numeral 46 in FIG, 3, to enable a party to communicate with
the BSCU 44 via the Intemet. FIG. 33 shows an example of
a possible user interface screen that can be generated by the
GU! 46 and pushed to the remote communications device
via, for example, HTML over the Intemet. Other examples
of user interface screens to be described in paragraphs to
follow can also be generated and communicated to a party
in this manner.

As shown in FIG, 33, the screen prompts the party to
make a decision as to whether or not the party wishes a
response to a notification communication. This screen can be
used in connection with the response systems and methods
that have been described previously in this document. This
selection can be stored in the database 94 (FIG. 5A), such as
in users preferences in user data table(s) 685

FIG. 34 shows another example of a possible user inter-
face screen that can be generated by the GUI of FIG, 3 and
nsed in connection with the response systems (and meth-
ods). This screen can he used separately or in addition to the
one of FIG. 33.

As shown, this screen can be used to solicit selections
from a party that will be used by the BS manager 41 in
connection with nonresponses (failure states). These selec-
tions can be stored in the database 94 (F1G. 5A), such as in
users preferences in user data table(s) 685. Reference
mimerals 605-607 illustrate questions relating to when
{ailure states should occur after 2 notification and response
request have been communicated to a notified party, while
reference numeral 608 illustrates a selection for enabling the
party to define what will occur when no response is received
hy the BSCU 40. An example of a screen for enabling a party
to select such options is shown in FIG. 39.

Referring now to FIG. 35, FIG. 35 shows another example
of a possible user interface screen that can he generated by
the GUI of FIG. 3 and used in connection with the response
systems (and methods). This screen can be used separately
or in addition to those screens of FIGS. 33 and 34,

As shown, this screen can be used to solicit selections
from a party that will be used by the BS manager 41 in
connection with nonresponses (and occurrence of failure
states). These selections can be stored in the database 94
(FIG. 5A), such as in users preferences in user data table(s)
685. Reference numeral 608 illustrates a question relating to
when a failure state should occur after a notification and
response request have been communicated to a notified
party, while reference numeral 609 illustrates a selection for
enabling the party to define what will occur when no
response is received by the BSCIJ 40. An example of a
screen for enabling a party to seiect such options is shown
in FIG. 39.

Note that, in this example, the party can set the system so
that a failure state will occur in the event that a notified party
does not respond before the vehicle 17 travels to within a
preset number of stops from a scheduled stop location, or
destination.

With reference to FIG. 36, FIG. 36 shows another
example of a possible user interface screen that can be
generated by the GUI of FIG. 3 and used in connection with
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the response systems (and methods). This screen can be used
separately or in addition to those of FIGS. 33-35.

As shown, this screen can be used to solicit selections
from a party that will be used by the BS manager 41 in
connection with failure states. These selections can be stored
in the database 94 (FIG. 5A), such as in users preferences in
user data table(s) 68b. Reference numerals 621 and 622
illustratc questions relating to when failure states should
occur after a notification and response request have been
communicated to a notified party.

FIG. 37 shows another exampie of a possible user inter-
face screen that can be generated by the GUI of FIG. 3 and
used in connection with the response systems (and meth-
ods). This screen can be used separately or in addition to
those of FIGS, 33-36.

As shown, this screen can be used to solicit selections
from a party that will be used by the BS manager 41 in
connection with failure states. These selections can be stored
in the database 94 (FIG. 5A), such as in users preferences in
user data table(s) 68b. Reference numeral 631 illustrates a
marker that can be moved across a map of streets, for
example, via a mouse, and used to select one or more
locations on the map pertaining to when az failure state
should oecur for nonresponsivencss on the parf of the
notified parly. The marked location(s) perlains to the moving
vehicle 17 that is headed for the stop location, or destination,
which, in this example, is 1010 Oak Lane.

U.S. Pat. No. 6,618,668, which is incorporated herein by
reference, describes a mapping system for a nofification
system that can be used to implement the input-via-map
functionatity illustrated in FIG. 37 (as well as FIG. 38}

FIG. 38 shows another example of a possibie user inter-
face screen that can be generated by the GUI of FIG. 3 and
used in connection with the response syslems (and meth-
ods). This screen can be used separately or in addition fo
those of FIGS. 33-37.

As shown, this screen can be used to solicit selections
from a party that will be used by the BS manager 41 in
connection with failure states. These selections can be stored
in the database 94 (FIG. 5A), such as in users preferences in
user data table(s) 68b. Reference numeral 632 illustrates a
circle perimeter that can be moved, expanded in size, and/or
reduced in size in relation to the map of streets, for example,
via a mouse, and used to select a geographic region on the
map pertaining to when a failure state should occur for
nonresponsiveness on the part of the notified party. The
marked area(s) pertains to the moving vehicle 17 that is
headed for the stop location, or destination, which, in this
example, is 1010 Oak Lane.

FIG. 39 shows another example of a possible user inter-
face screen that can be generated by the GUI of FI1G. 3 and
used in connection with the response systems (and meth-
ods). This screen can be used separately or in addition to
those of FIGS. 33-38.

As shown, this screen can be used to solicit selections
from a party that will be used by the BS manager 41 in
connection with failure states. This screen enables a party to
define what wil} occur in the event of occurrence of a failure
state in connection with nonresponsiveness by a notified
party. These selections can be stored in the database 94 (FIG.
5A), such as in users preferences in user data table(s) 680,
Reference numerals 644—648 illustrate possibie options that
can be selected by the party.

FIG. 49 shows an example of another type of computer
network message. As shown in FIG. 46, an electronic mail
(email} message can be generated and sent by the BSCU 40
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(F1G. 3) over the Internet and used in cennection with the
response systems (and methods).

As illustrated, a party can be sent an email by the BSCU
40 during a notification communication to indicate impend-
ing arrival of a delivery vehicle at a stop location, such as the
party’s street address. In this example, the notification
communication, in the form of an email sent over the
internet (o the party by the BSCU 40 asks the party to
identify when the party is available for the delivery. The
information input by the party can be utilized to fine tune the
scheduling of the delivery vehicle 17.

There are many possible variations of this concept. For
example, the email could provide a plurality of options, one
of which can be selected by the party. Furthermore, there
could be different charges associated with different delivery
time options (e.g., more expensive options for faster service,
efte.).

Further notc that this information from the notified party
can be communicated to a PCD 75¢ associaled with the
delivery vehicle 17 and comrefated with other scheduling
information at the PCD 75¢.

W. Notification Failure Detection Systems (and Methods)
that Cause Implementation of One or More Tasks when a
Scheduled Notification Communication is noi Received

A notification failure detection system can be imple-
mented in connection with a PCD 75 (FIG. 1) that is
scheduled to be notified that will cause one or more tasks to
be performed in the event that such PCD 75 does not in fact
receive a scheduled notification communication,

As an exampls of an application of the notification failure
detection system, among numerous possible scenarios, con-
sider an implementation where a service provider {(e.g.,
maid, pool maintenance worker, lawn care worker, efc.) is
schednted to provide service at a residential home, and the
service provider is to initiate 2 nolification communication
to a PCD 75 at the housc. A notification failure detection
system situated in or communicatively coupled to the PCD
75 can be designed to monitor for the incoming notification
communication. If one does not oceur as scheduled, then the
notification failure detection system can be designed to
perform one or more tasks, for instance, commumicating
with another service provider to request service from the
anather instead, comununicating with the home owner to
advise the home owner of the failure state, communicating
with the service provider office, communicating with a
security company that can check on the service provider, or
communicating with another party or system, etc.

As another example of an application, among numerous
possible scenarios, consider an implementation where a
home owner, after completing work each day, is scheduled
to provide a notification communication to a PCD 75 at
hissher home within a prescribed time period, indicating
impending arrival. When the noftification communication is
received during the prescribed time period, then the notifi-
caticn failure detection system can be designed to do noth-
ing or perform one or more steps, such as adjust the air
conditioning or heater down or up. However, when the
notification communication is not received during the pre-
scribed time period, then the notification failure detection
systemn can be designed to perform one or more tasks, such
as turn on light switches (because it will be dark when the
home owner approaches since the home ewner will be late).
When the netification communication is reccived during the
prescribed time period, then the notification failure detection
system can be designed to do nothing or perform one or
more steps. Moreover, when the notification communication
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is not received during the prescribed time period, then the
notification failure detection system can be designed to
perform one or more tasks, such as communicate with
another fire or police station.

Ags yet another example of an application, among numer-
ous possible scenarios, consider an implementation where
the notification failure detection system is designed to
monitor a fire or security alarm system associated with a
facility and to determine whether a notification communi-
cation is received from a fire or police station within a
prescribed time period after the alarm is triggered. When the
alarm gets triggered and no notification communication is
received indicating that the fire or police department is on
their way, then the notification failure detection system can
be designed to contact another party, such as the owner,
another fire department, another police department, etc.

As still another example of an application, among numer-
ous possible sceparios, the notification failure detection
system can be implemented in connection with cargo ships,
tankers, or other ships. An incoming vessel to a harbor can
be scheduled o send a notification communication (which
can include the ship identity and/or other particulars per-
taining to the ship and/or its cargo) to the harbor master
(which typically determines when the vessel will dock and
sends out tug boats) when the incoming vessel is near and
ready to dock. The notification failure detection system can
be designed to contact the coast guard or other security
group if a ship is approaching and no notification comumu-
nication 8 received after the ship has come within a pre-
defined proximity of the harbor or dock location. In an
altemative embodiment, the notification failure detection
system can be designed to contact providers of services
{unloaders, customs personnel, crane operators, truck driv-
ers, etc.) that were intending to meet the ship at the dock at
a prescribed time or time period, so that the service provid-
ers can cancel! their trips to the dock and/or take other
remedial actions,

The notification failure detection systemn can be mple-
mented in software (e.g., firmware), hardware, or a combi-
nation thereof. In the currently contemplated best mode, the
notification failure detection system is implemented with a
computer-based system that is a combination of hardware
and software. An example of a general purpose computer
that can implement the notification failure detection system
is shown in FIG. 41. In FIG. 41, the notification failure
detection system is denoted by reference numeral 701.

Generally, in terms of hardware architecture, as shown in
FIG. 41, the computer-based system 701 includes a proces-
sor 712, memory 714, and one or more input and/or output
(1/0) devices 716 (or peripherals) that are communicatively
coupled viz a local interface 718. The local interface 718 can
be, for example but not limited to, one or more buses or other
wired or wireless connections, as is known in the art, The
local inferface 18 may have additional elements, which are
omitted for simplicity, such as controllers, buffers (caches),
drivers, repeaters, and receivers, to enable communications.
Further, the local interface may include address, centrol,
and/or data connections to enable appropriate communica-
tions among the aforementioned components.

The processor 712 is 2 bardware device for executing
software, particularly that stered in memory 714. The pro-
cessor 712 can be any custom made or commercially avail-
able processor, a central processing unit (CPU), an auxiliary
processor amoeng several processors associated with the
system 701, a semiconductor based microprocessor {in the
form of a microchip or chip set), a macroprocessor, or
generally any device for executing software instructions.
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Exampies of suitable commerciaily available microproces-
sors are as follows: a PA-RISC series microprocessor from
Hewlett-Packard Company, an 80x86 or Pentium seties
microprocessor from Intel Corporation, a PowerPC micro-
processor from IBM, a Sparc microprocessor from Sun
Microsystems, Inc, or a 68xxx series microprocessor from
the Motorola Corporation,

The memory 714 can include any one or combination of
volatile memory elements (e.g., randem access memory
(RAM, such as DRAM, SRAM, SDRAM, etc.)) and non-
volatile memory elements (e.g., ROM, hard drive, tape,
CDROM, etc.). Moreover, the memory 714 may incorporate
electronic, magnetic, optical, and/or other types of storage
media. Note that the memory 714 can have a disiributed
architecture, where various components are situated remote
from one another, but ¢an be accessed by the processor 712.

The scftware in memory 714 may include one or more
separate programs, each of which comprises an ordered
listing of executahle instructions for implementing logical
fanctions. In the example of FIG. 41, the software in the
memeory 714 includes notification failure detection software
710 and a suitable operating system (G/S) 722. A nonex-
haustive list of examples of suitable commercially available
operating systems 722 is as follows: (a) a Windows oper-
ating system available from Microsoft Corporation; (b) a
Netware operating system available from Novell, Inc.; {c) a
Macintosh operating system available from Apple Com-
puter, Inc.; (e) a UNIX operating system, which is available
for purchase from many vendors, such as the Hewlett-
Packard Company, Sun Microsystems, Inc., and AT&T
Corporation; {d) a LINUX operating system, which is free-
ware that is readily available on the Internet; (&) a run time
Vxworks operating system from WindRiver Systems, Inc.;
or (f) an appliance-based operating system, such as that
implemented in handheld computers or personal data assis-
tants {(PDAs) (e.g., PalmOS available from Palm Comput-
ing, Inc., and Windows CE available [rom Microsoft Cor-
poratian}, The operating system 722 essentially controls the
execution of other computer programs, such as the notifi-
cation failure detection software 710, and provides sched-
uling, input-output control, file and data managemen,
memory management, and communication control and
related services.

The notification failure detection software 710 is a sonrce
program, executable program (object code), script, or any
other entity comprising a set of instructions to be performed.
When a source program, then the program needs to he
translated via a compiler, assembier, interpreter, or the like,
which may or may not be included within the memory 714,
s0 as to operate properly in connection with the O/S8 722,
Furthermore, the notification fajluré detection sofiware 710
can be written as (a) an object oriented programming
language, which has classes of data and methods, or (b) a
procedure programming language, which has routines, sub-
routines, and/or functions, for example but not limited to, C,
C++, Pascal, Basic, Fortran, Cobol, Perl, Java, and Ada.

The optional IO devices 716 may include input devices,
for example but not limited to, a keyboard, mouse, scanner,
microphone, etc. Furthermore, the 1/0 devices 716 may also
include ocutput devices, for example but not limited 1o, a
printer, display, etc, Finally, the /O devices 716 may further
include devices that communicate both inputs and outputs,
for instance but not limited to, a moduiator/demodulator
(modem; for accessing another device, system, or network),
a radic frequency (RF) or other transceiver, a telephonic
interface, a bridge, a router, etc.
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If the computer-based notification failure detection sys-
tem 711 is a PC, workstation, or the like, the software in tbe
memory 714 may further include a basic input output system
(BIOS) (omitted fer simplicity). The BIOS is a set of
essential software routines that initinlize and test hardware at
startup, start the G/S 722, and support the transler of data
ameong the hardware devices. The BIOS is stored in ROM so
that tbe BIOS can be executed when the system 701 is
activated.

When the system 701 is in operation, the processor 712 is
configored to execute software stored within the memory
714, to communicate data te and from the memery 714, and
to generally control operations of the computer 711 pursuant
to the software. The notification failure detection software
710 and the O/S 722, in whole or in part, but typically the
latter, are read by the processor 712, perhaps buffered within
the processor 712, and then executed.

The notification failure detection software 710 (as well as
any other softwarc that is described in this document), as is
shown in FIG. 41, can be stored on any computer readable
medium for transportation or use by or in connection with
computer related systems. In the context of this document,
a computer readable medium is an electronic, magnetic,
optical, or other physical device or means that can contain
or store 2 computer program for use by or in connection with
a computer related system or method. In the context of this
document, a ‘“computer-readable medium™ can be any
means that can store, communicate, propagate, or transport
the program for use by or in connection with the instruction
execution system, apparatus, or device. The computer read-
able medium can be, for example but not lhnited to, an
electronic, magnetic, optical, eleclromagnetic, infrared, or
semiconductor system, apparatus, device, or propagation
medium,

In an alternative embodiinent, where the notification
failure detection system 701 implemented in hardware, the
notification failure detection system can be implemented
with any or a combination of the following technologies,
which are each well known in the art: a discrete logic
circuit(s} having logic gates for implementing logic func-
tions upon data signals, an application specific integrated
circuit (ASIC) having appropriate combinational legic gates,
a programmable gate array(s) (PGA), a field programmable
gate array (FPGA), etc.

An example of a possible architecture, among others, of
the netification faihare detection software 710, is shown in
FIG. 42, As illustrated hy way of flow chart in F1G. 42, the
notification failure detection software 710 is designed to
perform the following steps: storing information in memory
714 pertaming o timing {(e.g., a fime of day, fime period,
ete.) associated with the scheduled notification communica-
tion, as mdicated at block 731; determining that the sched-
uled notification communication failure has occurred, hased
upon the timing information, as indicated at block 732; and
causing one or more tasks to be performed using /O
device(s) 716 and/or using PCD 75 based upon the sched-
uled notification communication failure, as indicated at
block 733. The tasks can include, for example but not
limifed to, initiation of voice andfor data communications to
other parties or systems, actuation or adjustment of switches
or transducers, etc.

Note that failure in the context of the notification failure
deteetion system 701 can be defined as failing to receive a
notification communication at a scheduled time or time
period, failing to receive a notification communication when
the system 701 knows or is advised that the system 70%
should have based wpon the MT 17 reaching a location or
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region or distance from the stop lecation, or as failing to
receive proper authentication indicia (which can he stored,
accessed, and analyzed in memory 714) during the notifi-
cation communication session. The authentication indicia,
or information, ¢an be any of a number of things, for
example, a caller’s telepbone number, which can be com-
pared with an incoming telephone caller ID to determine if
there is a match, For other examples, see the section in this
document relating fo secetre notification messaging systems
and methods.

X. Further Variations and Modifications

In concluding the detailed description, it should be noted
that the terminology “preferred embodiment™ herein means
the one example cmbodiment currently believed by the
invenlor(s) to be the best embodiment of a plurality of
possihle embadiments. Moreover, it will be obvicus to those
skilled in the art that many variations and modifications may
be made to the preferred embodiment(s) without substan-
tially departing from the principles of the present invention.
All such variations and modifications are intended to be
included herein within the teachings of the present invention
in this document and to be protected by the scope of the
following claims. A few examples of possible variations
and/or modifications are set forth hereafter.

With respect fo varations, note that although not specifi-
cally described for simplicity, any combination of the vari-
ous systems/methods that have been described vnder head-
ings above may be employed in connection with a
netification system. For exanple, use of authentication data
for secure notification messaging can be employed in con-
nection with one of the versions of the response system.

As another example of a wvariation, it is possible to
implement the systems and metheds of this patent applica-
tion in connection with notification systems where notifica-
tions are made from the moving thing itself (those systems
that do not utilize a BSCU 40 to implement the notifica-
tions). Essentially, the functions associated with the BSCU
40 are implemented in the tracked MT 17. One such system
is described in U.S. Pat. No. 5,444,444, which is incorpo-
rated herein by reference in its entirety.

As another example of a varation, MTCU 15 and/or the
BSCU 40 can he inplemented within a single computer
system, across a plurality of computers that are communi-
catively coupled, or within a cowmputer system having a
distributed architecture.

As another example of a variation, the notification system
can be one that notifies a party or PCD 75 after an MT 17
leaves or while an MT 17 is located at a focation, as opposed
to a notification system that notifies 2 party or PCD 75 in
advance of arrival of the MT 17 at the location, as with the
notification system 10 described herein.

As another example of a variation, the BS manager 41 can
be designed to cause the notification systemn 10 to notify the
user based upon 2 arrival time and/or departure time data in
a schedule or route of ane or more stops associated with the
MT 17, as opposed to basing the notifications on real time
monitoring of the location of the MT 17,
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41 could also be configured to enable a user to configure the
system so that the user is nofified upon a change and/or
cancellation.

As another example of a variation, the notification system
(as well as the inventions claimed herein) can be employed
in connection with an amusement park ride, for instance, a
roller coaster, water vebicle, ete, PCDs 75 can be handed out
to prospective passengers of the ride, and when appropriate,
one or more of the devices 75 can be notified to alert one or
more prospective passengers their departure time {or arrival
time of their pickup mobile vehicle} is near. Any suitable
form of tracking can be utilized. For example, a passenger
waif list or quene can be maintained and tracked (which
leads to an indirect way of monitoring the mobile vehicles).

As another example of a variation, the notification system
(as well as the inventicns claimed herein) can be employed
in comnection with electronic tags on assets (e.g., packages,
luggage, containers, eic)) that are being warchoused or
shipped to notify a party concerning the travel status of such
assets. Typically, an electronic tag has a controller, a trans-
ceiver controlled by the controller, and a memory that is
controlled by the controller and that stores an identification
that can be communicated by the transcejver, U.S. Pat. No.
6,144,301, which is incorporated by reference, describes an
example of a tag and U.S. Pat. No. 5,774,876, which is
incorporated herein by reference in ifs entirefy, describes a
system for monitoring assets with electronic tags. The BS
manager 41 can be designed to communicate with the
operations center 13 and/or the computer 14, both described
in the "876 patent, fo track the assets and make notifications
pertaining to the assets. However, note that any design of
electronic tag can be utilized.

U.S. Pat. Nos. 6,408,108 and 6,211,781, which are both
also mcorporated by reference, disclose systems that utilize

® tags to track articles. A notification system (and the systems/

metheds claimed herein) can be implemented in the context
of these tag systems. As an example, notification commu-
mications can be imitiated from computer 118 in these
patents.

Therefore, at least the following is claimed:
1. A method for communications in connection with
computer-based notification system, comprising:

initiating a notification communication to a personal
communications device associated with a party, the
notification communication relating to a task to be
performed;

during the notification communication, receiving a
response from the party’s personal communications
device, indicating whether or not the party associated
with the personal communications device will perform
the task;

when the party is willing to perform the task, refraining
[rom sending any further notification communications
to proveke performance of the task and monitoring for
detection of one or more events to indicate accomplish-
ment of the task by the party, the one or more events
comprising at least one of the following: receipt of a
second communication from the party’s personal com-

As another example of a variation, the BS manager 41 can 60 mupications device; expiration of a predefined time
be designed fo cause the notification system 10 to notify the period; or arrival or departure of a mobile thing at or
user when the MT’s schedule has been changed or the MT’s from a location, respectively; and
stop at a location has been cancelled, as opposed to waiting when the party is not willing to perform the task, initiating
on tracking information to determine delay in arrival or another notification communication to another personal
departure of the MT 17. This information could be input 5 communications device associated with another party
manually by a person or it could come from another com- in order to request assistance in the task from the
puter system. The software associated with the BS manager another party.
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2, The method of claim 1, wherein the step of initiating
the notification communication is performed when a mobile
thing is a predetermined proximity with respect to a location.

3. The methad of claim 1, wherein the steps are performed
with a single computer system, a plurality of computers that
are communicatively coupled, or a computer system having
a distributed architecture.

4. The method of claim 1, wherein the response is
generated by a physical action taken by the party associated
with the personal communications device.

5. The method of claim 1, wherein the response is
generated by physically detecting the presence of the party
associated with the personal communications device,

6. The method of ciaim 1, further comprising the step of
refraining from sending notification communications to one
or mere additional persenal communications devices, once
receiving the response.

7. The method of clain 1, further comprising the step of
modifying the manner in which future notification commu-
nications are to be senf, based upon the response, by
modifying data associated with future notification commu-
nicatians.

8. A system for communications in connection with a
computer-based notification system, comprising:

means for initiating a notification communication to a

personal communications device associated with a
party, the notification communication relating 1o a task
to be performed,;

means for receiving a respense from the party’s personal

communications device, indicating whether or not the
party associated with the personal communications
device is willing to perform the task;

means far, when the party is willing to perform the task,

refraining from sending any further notification com-
munications to provoke performance of the task and
monitoring for detection of one or more events to

94

mdicate accomplishment of the task by the party, the
ane or more events comprising at least one of the
following: receipt of a second communication from the
party’s personal communications device; expiration of
a predefined time period; or arrival or departure of a
mobile thing at or from a location, respectively; and

means for initiating another notification communication
to another personal communications device associated
with another party in order to request assistance in the
task {rom the another party when the party is not
willing to perform the task.

9. The system of claim 8, wherein the notification com-
munication is performed when a mobile thing is a predeter-
mined proximity with respect to a location.

10. The system of claim 8, wherein the means elements
are implemented with a single computer system, a plurality
of computers that are communicatively coupled, or a com-
puter system having a distributed architecture.

11. The system of claim 8, wherein the response is
gencrated by a physical action taken by the party associated
with the personal communications device.

12. The system of claim 8, wherein the response is
generated by physically detecting the presence of the party
associated with the personal communications device.

13. The system of claim 8, further comprising a means for
causing the notification system to refrain from sending
notification communications to one or more additional per-
sonal communications devices, once receiving the response.

14. The system of claim 8, further comprising a2 means for
modifying the manner in which future notification commu-
nications are to be sent, based upon the response, by
modifying data associated with firture notification commu-
nications.
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the personal communications
device

N

Y

Determining one or more
stop loeations, based upon
the device location data and
the travel data associated
with the mobile-thing

v

Causing communication of
an identification of the stop

194

\

185

location{s) to the personal /

communications device so

that the delivery or pickup
task can be accomplished at

one of the stop localions.

FIG. 14A

Monitoring travel data
associated with a mobile thing

180b

Y
Causing communication of a 202
notification involving a delivery
or pickup task associated with _/
the mobile thing to a personal
communications device
associated with a party

203

Receiving location data from _/
the personal communications
device

v

Determining one or more mobile things 204
with one or more comesponding stop /
locations, based upon the device iocation
data and the travel data associated with
the mobile thing

Y

Causing communication of an
identification of the mobile things 205
and stop locations to the personal /

communications device so that the
delivery or pickup task can be
accomplished.

FIG. 14B
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211 221 j
Receiving timing criteria B Receiving timing criteria _—
+ . 212 + 222
Monitoring travel data // Monitoring travel data associated with J
associated with a mobile thing a plurality of mobile things, e.g., first

gL abed
g 3a1yx3

and second mobile things

\ Y

Determining one or more 213 Determining one or mere first and 223
stop locations, based upon ,,/ second stop locations, based upon /
the timing criteria and the the timing criteria and the travel data
travel data associated with assoctated with the first and second
the mobite thing mobile things, respectively

v v

Causing communication of

an identification of the stop 214 . Crflusin_g communication of an

location(s) to the personal / identification of the first and second 224
communications device so mobile things and the first and second /
that the delivery or pickup stop chat!ons to the personal

task can be accomplished communications device so that the

delivery or pickup task can be
accomplished at least one of the stop

FIG. 15A e
FIG. 15B
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231 210

Monitoring travel data _/ J

associated with a mobile thing

!

Causing communicating of a 232
notification involving a delivery
or pickup task associated with /
the mobile thing to a personal
communications device
associated with a party

l

Mzr(r;gry Causing authentication 233
Authentication information to be provided to /
Information |« the pgrsonal communications
234 device that indicates to the
— party that the notification is
from an authorized source

FIG. 16
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-5 X|

o Y oY
File Edit GoTo Views E\E:\&‘ n¥ E)

=151 X

s
FROM I SUBJECT ’RECEIVED
XYZ-Charity@secur  Asiving in 2 Minutes {1:49 PM) - Securly By Secure Arrive! 1:47:56 PM EST|
Subat Do T AR R BN ES o
" 1253456°
From: PaLSmith@Secugﬂlx%val.com ]
To: NancyS@Domain.com SECURE
NOTIFICATION
Tl}]oPn n tﬂ§he right will be approaching your
.
P _ 235
Please reply to this message for additional
verification, to cance} the arrival, or to reschedule.
PAT GMITH WITH
XAZ CHARITY
Save t Delete I Reply l v
ISP BROWSER .
& Stant] omscn 1 8:45 AM i

FIG 16A
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Causing establishment of a first
communication session between the
system and a PCD

¥

Permitting a party to identify a pickup
location, a dropoff location, and one or
more notification preferences

Y

During the first communication session,
permitting a party to identify (a) a
communications methed for providing a
notification, (b} a pickup location and
(c) a dropoff location

!

61 @bed
guaux3

Identifying a mobile thing based upon
the identity of the pickup location, the
dropoff iocation, or both

A

identifying a mokile thing that will arrive
at the pickup location for pickup and
that will travel to the dropoff location for
dropoff, based upon the identity of the
pickup location, the dropoff tocation, or
both

Causing communication of an identity
of the mobile thing when appropriate,
pursuant to the one or more notification
preferences

v

261

j jﬂb

262

w

263

FIG. 17A

Causing establishment of a second
communication session in accordance
with the cormmunications method for
providing a notification

264

Y

communications session,
identifying the mobile thing.

FIG. 17B
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During the second /
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{ Start )

Y

During a communication session with a
personal communications device,
determining a location of the personal
communications device

\

051 sbed
g uqyx3

Identifying a mobile thing to travel to
the location or a different location for a
pickup or delivery based upcn the
defermined location

FIG.17C

271

272

Establishing a first communication
session between the system and a
personal communications device

L

581 250d
282

During the first communication session,
determining a location of the personal
communications device

4

Selecting a mobile thing from among a
piurality to travel to the location or a
different location for a pickup or
delivery at the location

283

-

Y

Establishing a second communication
session between the system and the
personal communications device when
cne or mere user preferences criteria
relating to travel status of the selected
mobile thing have been satisfied.

284

FIG. 17D
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291

Monitoring travel data associated with a J 290 .

mobile thing in relation to a location or
region

Y 292

Monitoring travel data associated with a j
personal communications device in
refation to the location or region

¥
Causing a notification communication
to be initiated to the personal 293
communications device when the |~/
device is at or within a predetermined
proximity of the location or region

Y

Before, during, or after the forgoing
causing step, causing a different 294
nofification communication to be initiated /
to the personal communications device
when the mobile thing is at or within a
predefined proximity of the location or
region

FIG. 18
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311

Monitoring travel data associated with a
maobile thing

Y

312

Scheduling a notification
communication

¥

Analyzing traffic flow predicament data
associated with a travel path to be
traveled by the mobile thing

313
|/

A

Rescheduling the notification
communication, based upon the traffic
flow predicament data

FIG. 19A

) jﬂa

mobile thing

Y

Storing a notification time period
associated with a nofification

indicative of a proximity of the mobile
thing to a location

X

Analyzing traffic flow predicament data

traveled by the mobile thing

l

communication, the time period —J

Determining when a notification
communication should be initiated, based
upon the notification time pericd and the
traffic flow predicament data

FIG. 19B

321

310b
Monitoring travel data associated with a / /

322

323

associated with a travel path to be L/
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Analyzing traffic flow predicament data ) 310c

associated with a travel path to be
traveled by a party or mobile thing

v

£5) abed
g 1ayx3

Causing initiation of a notification 332
communication session with a personal _J

communications device, based upon
the traffic flow predicament data

:

During the notification communication 333
session, causing a message to be _
provided that indicates a state of traffic
flow along the travel path

FIG. 19C
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341

first communication device

) 340a
Monitoring travel data associated with a }

Y

Causing a notification communication session

to be initiated to a second persenal
communications device, the notification
communication including a message

requesting a response and a travel status

report indicating a proximity of the first
personal communications device to a locat

342

/

ion

+

Receiving the response from the
second perscnal communications
device

343

_/

personal communications device

Communicating the response 1o the first 944

FIG. 20A

Monitoring travel data associated with a
first parsonal communications device

Y

Receiving a message from the first
personal communications device, the
message inciuding a request for a
response

Y

Causing a notification communication
having the message and a travel status
report of the first personal
communications device to be intiated to
a second personal communications
device

51 j40b
352

/

353

!

Communicating the response to the first
personal communications device

FIG. 20B
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Monitoring travel data associated with a

first personal communications device

1

Causing a notification communication
session to be initiated to a plurality of
personal communications devices, the
notification communication including a
message requesting a response

361
j '/340c
362

_/

A

363

Receiving responses from one or more

of the plurality of personal
communications devices

l

Producing a list of stops for the first

personal communications device, based 364

upon the responses, the lack of
responses, or a combination thereof

(

FIG. 20C
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RECIPIENTS OF NOTIFICATION BASE STATION CONTROL VEHICLE NAVIGATION DEVICE WITH
MESSAGES UNIT/S NOTIFICATION MESSAGING
75h 75a
' 40a .
?59RE TELEvIeDN
PERSON'S “ Y

MOEBILE PHONE

MOBILE COMMUNICATION DEVICE
EQUIPPED WITH LOCATION DEVICE

e

VEHICLE WITH ROUTE
OR STOP LIST
DEVICE

75e
Qsm

R\ NETWDRKED
COMPUTER

"THE JOMES FAMILY,
PARTY OF 4 1S ARRIVING
IN 20 MINUTES PLEASE
CONFIRM A RESERVATION
iF AVAILABLE BETWEEN
20 - 45 MINUTES FROM Y
THIS TIME? l I. )

A
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COMMUNICATION OPTIONS

COMMUNICATION THROUGH BSCU

40
N
38p |
405 COMMUNIGATION DIRECT {NO BSCU)

402

AT XYZ ITALIAN

BOB JONES S ARRIVING IN 20 MINUTES
AT THE XYZ Itallan Restaurant ..,

WILL YOU JOIN THEM? PLEASE RESPOND

% 402\

403

N~{ INVITING STEVE KENT (WAITING)

RESPONSE MUST SE RECEIVED WITHIN
4 MINUTES & &7 SECONDS

sEMD
NOTIRCATION

e
£ D
\/ \/
A

ey

A

75)

¥

75i

FIG. 22
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RECIPIENTS OF MTCU
NOTIFICATION MESSAGES || . . _......._ ___. (IN-VEHICLE NAVIGATION SYSTEM)
75h  ETA DEET%RMINING :
PERSONS : MAP.PI.I,QG . 431 425 SEND SELECT COMPANY 426
759 TELEVISION : HISTORIC DATA, \ NOTIFICATION FROM LIST TO
Mhsons —— '\ TRAFFIC,ETC. © NOTIFY
MOBILE PHONE i (External andfor A - [y
! Internat) : J K v
75f e -P-OS-ITIE);J";G TN 427 REQUEST MENU 428
. , 432
PERSON'S . SYSTEMEG., ;r ) RESPONSE I
NAVIGATION SYSTEM '
[i . GPS, LORAN, [ .
2 ' ! 29 —
GLONASS ' Sk "
& L, SLonass . . 38a o ¥ e
8  J %

75e
;SON‘S

WIRELESS VIEWER

>
AUDIO (VOICE) . MT MANAGER

f Vehicle Navigalion System
7 \_/"

PERSDN'S
NETWORKED COMPUTER

]

“THE WHITE FAMILY, "
PARTY OF 4 |5 ARRIVING
iN 20 MINUTES, PLEASE

CONFIRM A RESERVATION

Sirenl

7

12 Miles

{F AVAILABLE BETWEEN 437 \-ﬁr ETA = 20 minutes -
20 - 45 MINUTES FROM 438 _.
™ natian Restaurants =3

THIS TIME?

439 1.) Pizzeria Malian
Yy, 2.) X2 Itallzn Regtaurant WAITING FOR A RESPCONSE
3,) halian Culsing

N FIG. 23 "
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F 3

PERSON'S

NETWORKED COMPUTER

75d

451
=N NOTIFICATION WAS
I S SEND MESSAGE ,Il ~ | il RECEIVED AND YOU HAVE
452 A CONFIRMED
Ny RESERVATION AT 8:40PM
HAS RESPONSE OCCURRED? [ UNDER WHITE
w0 YES PLEASE CHECK-IN UPON
4 ¢ ARRIVAL, THANK YOU.
RESPONSE FAILURE
STATE BEEN . ‘ ~p ! 5= d
NO REACHED? YES
—="
454 \453
[ 3 \“'
AN ARRIVAL NOTIFICATION
WAS SELECTED FOR THE y PERSON'S
Xyz 'TAL'AN RESTAURANT IN-VEHICLE NAVIGATION SYSTEM 75k
455
. ¥ .,
SHOULD THE MESSAGE 435
INCLUDE A REQUEST FOR S,
4 RESERVATION Sy,
? - s
R o
456\ YES l, ,L NO g
— ol O X2 tatkan
SHOULD THE MESSAGE o8 PN ! Rostaurant X -
RECIPIENT RESPOND? Gy, CONERMED &:0PM %) NETFIATON
A 436\
457\ vEs NO e
\\1 i’ l 437 \..:-\ ETA = 16 minutes - B Miles T
WHAT IS THE 448 | A
RESPONSE ™M X¥Z atlan Restaurant “Notification Was Recelved 'Q »
FAILURE And You Have A CONFIRMED RESERVATION AT §:40PM \/ \/
STATE? Under White. Please Chick-In Upon Arrival, Thank You, <
¥

FIG. 24
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481

INVEHICLE NAVIGATION SYSTEM UTILIZING TIME BEFOREIAFTER MESSAGE
WAS SENT AS THE DEFAULT FOR RECIPIENTS TO RESFONO TO NOTIFICATION MESSAGES

462
{

75k
.
B 78 »
o,
o] XYZ alian
V\g’" X ‘! Rostaurant
.1
% NONFIE::"GN
5
Surpnt
r ETA = 20 minutes - 12 Miles r
of Munt Raapond
Withim {5 Miawnen) Dr Syscom WIR Mot Except?
FIG. 25A
453
s

Fd
THVEHICLE NAVIGATION SYSTEM UTILIZING DISTANCE AFTER WESSAGE

WAS SENT AS THE DEFAULT FOR RECIPIENTS TO RESPOND TO NOTIFICATION MESSAGES

V2 ifatlan
Residuant

ETA = 20 minuteg - 12 Miles r

Reciplents of Muut Raspond
Wilhin (8 Mitag) Ot Syutam Will Prompt For
Arcaptanco?

IN-VEHICLE NAVIGATION SYSTEM UTILIZING LOCATION AFTER MESSAGE
WaS SENT AS THE OEFAULT FOR RECIFIEN TS TD RESPOWD TO NOTIFICATION MESSAGES

Stop Walting
For A Reeponse

XYZ ftatian

Restaurant

Soeal.

[ €TA =20 minutes - 12 Miles |
o i Must Respand
Hefare This Yehicin Ardves At The Proset Location,
Clepiayed On-9cresn?

FIG. 25B

464
(

FIG. 25C

FNNVEHICLE NAVIGATION BYSTEM UTILIZING FIRET RESPONSE AFTER MESSAGE
WAS SENF AS THE DEFAULT FOR RECIPIENTS TO RESPOND TQ NOTIFICATION MESBAGES

x 75k
B

e S
X¥Z Itallan
\alian Regtaurant

Cuising 4 %‘% I

Q“(,% Pizzeria BENG
HOTIFICATION
Hattan %‘\
Sirmal
[ ETA = UNKNOWN T

Tho First Reclpiont Te The
Will By Exceptad?

..
T
<>

S

FIG. 25D
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{ Start )

¥ 475
|/
WHAT IS THE NEXT VEHICLE TYPE OF
STOP? STOPS sTOP
v D ) fe20DetkRoad s
476 1.} 4040 West 6th Ave {05}
TYPE OF STOP IS 37TV 875 1st Avenue (S}

{05} QUTSIDE SERVICE

F

v

471 \J
\\ VEHICLE
> LOCATION
DETERMINED
472 v
WHAT ARE NEXT
STOPS?
473
\L\ DO | HAVE ANY
ADDITIONAL STOPS
TO ADD OR
DELETES?

474

1S RESPONSE NREEDED
FOR {OS) TYPE STOPS?

A

()

)

\
[\ CHANGE ROUTE

OR STOP LIST

DETERMINE IF RESPONSE
HAS OCCURRED

478
’J

FIG. 26
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................................................................................................................................................................................................

TIME FROM |
CURRENT ' 501
LOCATION i L

NOTIFY PERSON AT

PLANNED STOPS

PERSON REGEIVES
ili NOTIFICATION

------ DELIVERY ADDRESS #03 | i i &=
OF 30 MINUTE ARRIVAL | i1
DESTINATION X¥Z SERVICE VEHICLEY
OF STOP 502 A wﬁuﬁ:&fﬁl%
o C. Y “‘“.‘.PS{‘-;‘};S‘"'S
]
PERSON AT DELIVERY
: 00:10:50 ADDRESS #03 MAY
et e § 00:12:00 RESPOND WITHIN 20
DESTINATION gg’::-gg MINUTES OF
OF DELIVERY : 00-:16250 NOTIFICATION DRIVER RECEIVES
: #02 \ - 00-18-00 203 1\ : 75¢  NoTIFICATION OF
| RESONSE EAILURE 7" o 1l FAILURE STATE OR
"""""" o o 3| WHEN NO RESPONSE IS | i||: CONFIRMATION
00:2400 ¥  MADEFROMTHE 1

00:25:50 INTENDED RECIPIENT Pk

00:27:00 | WITHIN 20 MINUTES I

N .. .| .00;28; il AFTER NOTIFICATION, | i

OF DELIVERY v 00:30:00 |1 FAILURE STATE
#03 00:31:50 | 1S REACHED

DESTINATION
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506
.............................................. D 0
DELIVERY ADDRESSES WITH DISTANCE
CONFIRMATIONS FROM
LOCATION
........AG:I'.HA‘._. ................ anf
~ L OEATION : 9000:00. 1 1 1 R
0000:20 | i i |f
.............. l................ouuomo. : : I N y 7
: ocoo:0 | ;|| [P
_j N 1 000_0:30 PR N gyt 3
|| DESTINATION m.\/ '7___1\ pog1i00° | | |
‘|| OF DELIVERY no /[ RESPONSE P>o0001:20 | | [ = A
g Y S U A T 7. ogoruap. | i s 55 ‘
] 0001:60 | :
: v 0001:80
E ------------------------------ . oem:oo.
: 0002:20
: DESTINATION | 0002:40
| oF DELIVERY YES [ RESPONSE > 0002:60°
#05 ‘l . I/ 0002:80
é —......_._,_,_.,_,..,_.‘_‘.J — ereTTTTTT Boé&:‘on'
: 0003:20
| R AR PEE . D003 40"
| oesTnaTION L 0003:60
! OF DELIVERY YES | RESPONSE > 0003:80
: 506 (S 1| 0004:00
L L J 0004720

FIG. 28
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BSCU
40

Start

Y

i~ BASED ON RESPONSES
WHAT IS STOP AND / OR

DELIVERY LIST NOW?

¥

PCD
75¢c

WHAT 1S NEXT STOP
ON DELIVERY LIST?

¥

~~

YODA STOP LIST HAE BLEN URDATED at 1:14pm

IS THIS A CONFIRMED
DELIVERY ADDRESS?

{RESPONSE FROM USER)

5025 Wast GED Avanus, Go-o-
> THIE STOP - CONFXRMED

Juased SN

6007 ‘LT "uep

T B2 Want Eth Avenue, eo---
SEOF ~ KD RESRONSE

>

v

DISPLAY THE
INSTRUCTIONS ON
LCD

L}

WAIT FOR NEW
ROUTE LIST OR MORE
INSTRUCTIONS

FIG. 29
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BSCU 40 OR MTCU 15 540
.................................................... i H
; ROUTE STOP o 531
Lo DESTINATIONS . . . . . .{: LN WHAT 15
: 4 NGTIFY NEXT THE RESPDNSE
b FAILURE STATE?
""" e B | DESTINATION

DESTINATION] - i§ 543

...... OF DELIVERY | . .. if o l hd

#16 L.-..‘ US}ER SYSTEM
ACTUAL LOCAT|ON DETERMINE RESPONSE PREFERENCES ;| PREFERENCES
£(LEAVING DESTINATION#16) ; if FAILURE STATE e
; ..................... E E 533 L-.“ ‘r 3
na DESTINATION 4 ' > HAS RESPONSE | TWE BEFORE
§ OF DELIVERY T OCCURRED? i ARRIVAL
5 #17 b i 544
534 T [ arv——
: i ¥ i PRIOR TO DESTINATION
BN R IRl —
OF DELIVERY ¥ | if [ orweracTwaten p
#18 i i FROM MOBILE DEVICE
g ..................... : . ; : L 546
% B ROUTE LIST -
i+ <y | DESTINATION | « -« » « i 535 STOP NUNBER
; OF DELIVERY ¥ by - 547
: #19 e FAILURE STATE . | | DISTANCE AWAY FROM -

HAS OCCURRED &
548
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BSCU 40 OR MTCU 15

CHANGES BY DRIVER AND |
; UPDATES TO ;
DELIVERY ; DRIVER ;
LIST : 7S5ey —— :
; 561 / :
3 LOOK IN ACTIVE DATA 4~ :
Y R BASE FOR NEXT STOPS [«
g ON DELIVERY LIST :
DELIVERY TO BE MADE #4 ¢ A
; 562
v : CONTACT NEXT ,./
v T B > ADDRESS ON
DELIVERY TO BE MADE #5 STOP LIST YT
g } L v 563 DATA BASE OF
!—DELNERY TOBEMADE#6 l WAIT FOR A RESPONSE | ol CUS:?,EERS
T FROM CUSTOMER DELIVERIES
¢ 564 85
; ------------ " ------------- o Q
: ; 567 DID CUSTOMER 4~ SHOW CUSTOMER IS /j
;| |REQUEST FCR PICKUP #7 : B ANSWER OR AVAILABLE FOR
AR S ; HAS PAILURE RESPOND? DELIVERY

: ! : R0y V] i 566
. it SHOW RESPONSE -/
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571 ROUTE DATA 572 DRIVER DISPLAY DATA
| . \...‘
573 574 575 576 577 578
0N L) Ay \ . .
STOP NUMBER GRS/ LOCATION THE TO STOF THE OF DAY CONFIRM  STOP
R P NEC) CODE NUMBER NAME ADDRESS
""TD . c o1 AB COMPANY 18 John Doa Drive
18T, 040404, E585656 JACK SMITH 2100 Jonas Straet

STOP 003 18T, 0303000, 181516+ X2 COMPANY 090 SmihStreal

LSTOR__ 04, 7 R RE LB s e seese e
STOP 05 18T, 0101010, 5515515 06:44 0E:12:34AM STEVE JONES 855 Long Drive
STOP 006 18T, 0909080, 7227227 06:12 081 9:4GAM GLOBAL INC. 1004 Chiaso Strost
STOP w7 18T, 08080R0, 4994054 05:51 OB25:37AM FRED SEED 105 Aivar Swast
STOP 008 18T, Q707070, 2002002 12:30 08:38:07AM:
sTOP 009 16T, 0506050, 8336238 02:58 08:42,054M
STOP 10 18T, 1515451, 9440449 04:33 0B:45.38AM JORNDOE ™" Stont
STOP on 18T, 1414141, 1213131 07:28 DB:S4.08AM gﬁm 9199 Ok Driva
STOP 012 16T, 1313131, 6464646 06:55 DIO1THAM ALA VENTURES 8881 Sacond Strest
STOP 013 16T, 1212321, 1913991 07:36 02:.08:37AM C. L. BLACK 777 Lookout Drive
8T0P o014 18T, 1394411, 3936383 04:50 0913:274M Jt SMITH 1100 Abe Dive
5TOP 015 18T, ODRO00GD, 6626626 05:20 0% 18:47AM L WILLIAMS 9922 hightowar Streat
SToP 016 18T, 0080080, 8118118 048 O%28:354M PARK COMPANY 2300 Walk Drive
STOP {17 18T, 00TCATY, 5005005 0333 09:32:08AM . Towr
sTOPR g 18T, DOBDIGD, 5138119 07:15 09:39:224M B A TowarPlace
5TOP 019 18T, 0050050, 0030030 05:31 09:44:54AM SUSAN JONES 330 Harrls Drve
STOP 020 16T, 0040040, BS55558 08:01 D9;52:55AM IDEAL SPORTS 844 Third Straat
sTOP 021 16T, 0030030, 1323133 D5:44 U5:58:30AM THE BROWN COMPANY 555 Third Strast
STOP 022 16T, D020A20, 6444644 05:49 10:04:284M OUT SIDE SPORTS 1530 Third Streel
5TOP 23 16T, 001001D, 1999193 07:22 10:11:50484 K. FIELD 200 Pine Orive
STOR 024 18T, 000000, 500 0020 0510 10:17:00AM LANCE PATTERSON 501 Pina Street

FIG.32
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4 NETO

File Edit GoTo Mall Members Window Help

fd & B 77 & H

L
Setting Up Responses To Natification Messages -1=| X
Responses May Help To Verify That Each Recipient
Has Received An Notification Message
581
\'\
WOULD YOU LIKE TO SET UP
NOTIFICATION RESPONSES
OR CONFIRMATIONS TO
NOTIFICATION MESSAGES?
YES NO HELP
w
o Start |} vouncaron £ 215PM|

FIG. 33
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Notification
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1
RESPONSE SYSTEMS AND METHODS FOR
NOTIFICATION SYSTEMS FOR MODIFYING
FUTURE NOTIFICATIONS

2
baggage frem airplanes, when an airplane is ahout to land or
has landed. A notification system can be employed to frack
the airplane trave! status and fo send notifications to these
workers, when appropriate.

CLAIM OF PRIORITY 5 To date, notification systems have been developed to
address the foregoing needs and some are known in the art.
This application is a divisional application of Ser. No. Mr. M. Kelly Jones, a prolific inventor in this field, obtained
10/706,591, filed Nov. 12, 2003 now U.S. Pat. Ne. 7,119,716, numercus patents that describe exampies of such notification
entitled “Response Systems and Methods for Notification systemns, some of which are as follows: U.S. Pat. Nos. 5,400,
Systems for Modifying Future Notifications,” which is incor- 10 020; 5,444,444, 5,623,260; 5,647,010, 5,648,770, 5,657,010,
porated herein by reference in its entirety. 5,668,543; and 5,400,020, 6,278,936; 6,317,060, 6,363,323;
This application also claims the benefit of and priority to  6,363,254; 6,411,891; 6,415,207; 6,492,912; 6,510,383; and
the following provisicnal applications, all of which are incot- 6,618,608,
porated herein by reference in their entirety: Ser. No. 60/473, A nonexhaustive list of other examples of notification sys-
738, filed May 28, 2003; Ser. No. §0/473,742, filed May 28, 15 tems is as follows: U.S. Pat. No. 6,006,159 (for a public bus
2003; Ser. No. 60/473,949, filed May 28, 2003; Ser. No. transit system); U.S. Pat. No. 6,374,176 (for a public bus
60/486,768, filed Jul, 11, 2003; and Ser. No. 60/498,819, filed transit system); application Ser. No. 09/163,535, filed on Sep.
Aug. 29, 2003, 30, 1998; U.S, Pat. No. 5,602,738 (for a public transit sys-
tem); ULS, Pat. No. 5,736,940 (tracking system for buses;
BACKGROUND OF THE INVENTION 20 notice of impending arrival is described); U.S. Pat. No. 5,808,
565 (GPS triggered antomatic enunciator for public transpor-
1. Field of the Invention tation vehicles that notifies of a stop based upon the location
The present invention generally relates to data communi- of the vehicle); U.8. Pat. No. 5,955,974 (apparatus carried by
cations, information, and messaging systems and, more par-  a user to notify of arrival so user does not miss stop); U.S. Pat.
ticularly, to systems and methods that nofify a party of travel 25 No. 5,987,377 (dispatch systern that determines expected
status associated with one or more mobile things (MTs). time of arrival and indicates o dispatcher when a vehicle will
2. Related Art be late); U.S. Pat. No. 6,124,810 {vehicle apparatus deter-
For atJeast the purposes of allowing better preparationand  mines when vehicie has arrived or departed from a planned or
scheduling, forexample, with respect to pickups or deliveries, unplanned stop and communicates such informationto a cen-
it would be desirahle to know, with substantial accuracy, the 30 tral facility); U.S. Pat, No. 6,137,425 (waiting time prediction
expected arrival or departure time of'a mobile vehicle orthing system for a public transit system); U.S. Pat. No. 6,178,378 (a
(for example but not limitedto, a bus, automobile, truck, train,  vehicle navigation systerm where a start call, such as by tele-
ship, plane, aircraft, ete,) with respect to a ocation. phone, is made); and U.S. Pat. No. 6,184,802 (system for
For example, consider a commercial bus service. A person informing users when a next vehicle wiil arrive at their board-
intending to catch a bus or intending to pick up a friend or 35 ing site).
relative at the commercial bus station usually calls the bus Furthermore, a nonexhaustive list of examples of tracking
station to find out the approximate arrival time (information systems is as follows; U.S, Pat, Nos, 5,014,208; 5,113,185,
which is offentimes unavailable or unretiable) and/or arrives 5,155,689; 5,168,451 (transit system for dispatching
at the bus station prior to the scheduled arrival or departure vehicles); U.S. Pat, Nos, 5,223,844; 5,243,529 (in-vehicle
time of the bus, hoping that the bus is not significantly 40 navigation apparatus with map display); 1.S. Pat. Nos. 5,299,
defayed. With knowledge of accurate arrival or departire 132; 5,394,332 (on-board navigation systemn); U.S. Pat. Nos.
information, adjustments can be made to one’s schedule to 5,398,190; 5,432,841 (system for locating and communicat-
avoid having to wait extended periods for a vehicle. ing with mobile vehicles); U.S, Pat. No, 5,448,479, 5,483,
Another example involves school children that ride school 454; 5,519,621; 5,587,715 (describes a satellite based track-
buses. The arrival times of school buses at scheduted stops 45 ing system); U.S. Pat, No. 5,594,650 (describes a tracking
can be significantty affected by many factors, such as main- system with map display capabilities); U.S. Pat. Nos. 5,652,
tenance problems, rush hour traffic, congested urban/subur-  707; 5,724,243 (on board vehicle system tracks location and
ban conditions, and adverse weather. As a result, schoo! chil- expected time of arrival); U.S. Pat. No, 5,739,774 (mass
dren typically wait at bus stops for long periods of time, transit monitoring system); 1J.S. Pat. No. 5,760,742 (inte-
oftentimes in adverse weather conditions, on unlit street cor- 50 grated mobile GIS/GPS/AVL with wireless messaging); U.S.
ners, or in hazardous conditions near busy or secluded streets. Pat. No. 5,796,365 (uses satellites, vehicle tracking units, and
An advance notification system that would inform the stu- a central computer); U.S, Pat. No, 5,922,040 (vehicie posi-
dents of the school bus’s proximity would be desirable so that tioning data is exchanged between wvehicles and a central
students can avoid having to wait for the school bus at the bus processor having a map display); U.S. Pat. No. 5,945,019
slop for extended time periods. $5 (dispatch system tracks vehicles); U.S. Pat, No, 6,191,708
Yet another example involves the commercial overnight {vehicle location tracking without satellites); U8, Pat. No,
package industry, wherein packages are delivered or picked 6,253,148 (tracks buses and communicates waiting times to
up many times ona tight schedule. Customers oftentimes wait radio receivers); and U.S. Pat. No. 6,360,101 (celiular phone
on delivery or pickup of important time-critical packages, not that displays or sends messages vpon its arrival at a predeter-
knowing precisely when the delivery or pickup will occur. A s0 mined location).
notification system that can inform a customer of the precise Another tracking system that has been known in the art is
arrival or departure time of a delivery vehicle with respect to the FlightView airtine tracking system developed by RLM
a lecaticn would be desirable in order to improve customer Software, Inc,, which wnonitors the progress of an airplane
service and to allow the customer to befter schedule a delivery and displays its location on a map on a user’s computer
or pickup of an item. 65 screen. R Mreceives real-time flight data {for example, posi-
Still another example involves the airline industry. It is tion and speed) for each flight over North America. This data
desirable to notify airline workers, such as those who unload comes from transponders located on aircraft. The FAA cot-
Exhibit B
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lects the transponder data, adds radar and other information,
and suppliesitto RLM. This data feed is known in the aviation
industry ag “ASDIL” which stands for Aircraft Situation Dis-
play for Industry and has been made available by the FAA
gince 1996. RLM processes this data and stores it in the
FlightView database. A user can then reguest the status of any
commercial flight from the FlightView system (by providing
the airfine and fight munber), which sends to the user’s
computer screen a map showing the current position, route,
and expected amrival time of the flight.

Sabre, Inc., provides similar map functionality at its Virtu-
ally There web site using a system that is apparently based
upon the FlightView system.

As can be seen from the aforementioned prior art, the
systems that give notice concerning the status of moving
things are stilf evotving and, in some sense, the art is still in a
state of infancy. Accordingly, I write and submit this applica-
tien and invention for the public good to educate and further
advance the technology associated with such systems.

SUMMARY OF THE INVENTION

Briefly described, the present invention provides response
systems and methods for communications in connection with
acomputer-based notification system and a personal commu-
nications device (e.g., telephone, pager, PDA, etc.) associated
with g party,

One such representative response method of the invention,
ameng others, can be summarized by the following steps:
initiating a notification communication to a personal commu-
nications device associated with a party; receiving a response
communication from the party’s personal communications
device; and modifying a manner in which future notification
communications are implemented, based upon the response.
A representative response system, among others, has mecha-
nisms for implementing the foregoing steps. One such repre-
sentative response system of the invention, among otbers,
would comprise a computer system programmed to perform
the foregoing steps.

Another such representative response method of the inven-
tion, among others, can be summarized by the following
steps: receiving a notification communication with a personal
communications device associated with the party from the
notification system; communicating a response communica-
tion from the party’s personal communications device, indi-
cating that the parly bas received the potification communi-
cation and is now occupied with a task associated with the
notification communication; and cavsing the notification sys-
tem to refrain from sending any further notification commu-
nications to the party’s personal communications device,
unti} detection of one or more events, indicating that the party
is no lenger occupied with the task and can perform another
task associated with another notification communication.
Ancther such representative response system of the inven-
tion, among others, would have a computer system pro-
grammed to perform the foregoing steps.

Yet another such representative response methed of the
invention, among others, can be summarized by the following
steps: scheduling an arrival or departure time for a mohile
thing in relation tc a stop location; scheduling a notification
communication to a personal communications device; meni-
foring travel data pertaining to the mobiie thing; determining
that the mobile thing will be delayed in arriving or departing
from the stop location; initiating a communication session
with a communications device; and durng the commurica-
tion session, reporting a travel status of the inobile thing
indicating that the mobile thing will be delayed and enabling

10

15

20

25

30

35

40

45

50

33

60

65

4

cancellation of the scheduled notificaticn communication.
Vet another such representative response system of the inven-
tion, among others, would have a computer system pro-
grammed to perform the foregoing steps.

Other systems, methods, features, and advantages of the
present invention will become apparent from the accompa-
nving Drawings and following Detailed Description section.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention can be better understocd with reference to
the following drawings, The elements of the drawings are not
necessarily 1o scale relative to each other, emphasis instead
being placed upon clearly illustrating the principles of the
invention. Furthermore, like reference numerals designate
corresponding parts througheout the several views.

FIG. 1is a block diagram itlustrating an exemplary imple-
mentation of an automated notification system, which in this
case, is a computer-based system.

FIG. 2 is a block diagram illustrating an exemplary imple-
mentation of a computer system implementing the function-
ality of the mobile thing manager of FIG. 1.

FIG. 3 is a block diagram illustrating an exemplary imple-
menftation of a computer system implementing the function-
ality of the base station manager (BS manager) of FiG. 1.

F1G. 4A is a flow chart illustrating an exemplary imple-
mentation of at least part of the architecture, funcfionality,
and operation of the mobile thing manager of FIG. 1 that
creates the mobile thing schedute.

FIG. 4B is a fow chart illustrating an exemplary imple-
mentation of at least part of the architecture, functionality,
and operation of the mobile thing manager of FIG. 1 that
tracks the mobile thing.

FIG. 5A is afunctional block diagram illustrating an exem-
plary implementation of at least part of the architecture, func-
tionality, and operation of the BS manager of FIG, 1,

FIG. 5B is a functional block diagram illustrating an exem-
plary implementation of at least part of the architecture, func-
tionality, and operation of the data manager associated with
the BS manager of FIG. 5A.

FIG. 5C is a flow chart illustrating an exemplary imple-
mentation of at least part of the architecture, functionality,
and operation of the monitoring mechanism associated with
the BS manager of FIGS. 5A and 5B.

FIG. 5D is a How chart iflustrating an exemplary imple-
mentation of at least part of the architecture, functionality,
and operation of the message manager associated with the BS
manager of FIGS. 5A and 5B.

FIG. 6 is a block diagram illustrating an exemplary imple-
mentation of the response system of FIG. 1, which has the
response system feedhack mechanism and the response sys-
tem feedback analyzer.

FIG. 7A is a flow chart illustrating an exemplary imple-
mentation of a response system feedback analyzer, which is
optionally implemented as at least part of the architecture,
functionality, and operation of the BS manager of FIGS. 1 and
3.

FIG. 7B is a How chart iflustrating another exemplary
implementation of a response system feedhack analyzer,
which is optionally implemented as at least part of the archi-
tecture, functionality, and operation of the BS manager of
FIGS. 1 and 3. A response from a notified party causes a
telecommumnications connection to be made between the noti-
fied party and a party associated with a tracked MT that will
make a pickup or delivery at a step location.

FIG. 7C is a flow chart illustrating yet another exemplary
implementation of a response system feedback analyzer,
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which is optionally implemented as at least part of the archi-
tecture, functionality, and operation of the BS manager of
FIGS. 1 and 3. A response from a notified party is used to
change one or more tasks associated with a pickup or delivery
of an item or service associated with 2 stop lecation.

F1G. 7D is a Alow chart illustrating still another exemplary
implementation of a response system feedback analyzer,
which is optionally implemented as at least part of the archi-
tecture, functicnality, and operation of the BS manager of
FIGS. 1 and 3. A response from a notified party is used to
select one of a plurality of times for a pickup or delivery of an
item or service associated with a stop location.

FI1G. 8 is a Alow chart illustrating another exemplary imple-
mentation of a response system feedback analyzer of the
present invention, which is optionally implemented as at least
part of the architecture, functionality, and operation of the BS
manager of FIGS. 1 and 3.

FIG. 9A is a Aow chart illustrating an exemplary imple-
mentation of the modify step in the response system feedback
analyzer of FIG. 8, which is optionally implemented as at
least part of the architecture, functionality, and operation of
the BS manager of FIGS. 1 and 3.

FIG. 9B is a flow chart illustrating another exemplary
implementation of the modify step i the response system
feedback analyzer of FIG, 8, which is optionally imple-
mented as at least part of the archifecture, functicnality, and
operation of the BS manager of FIGS. 1 and 3.

[F1G. 9C is a flow chart illustrating yet another exemplary
implementation of the modify step in the response system
feedback analyzer of FIG. 8, which is optionally imple-
mented as at least part of the architecture, functionality, and
operation of the BS manager of FIGS. 1 and 3.

F1G.101s a flow chart illustrating an exemplary implemen-
tation of the response system feedback mechanism, which is
optionally implemented as at least a part of the architecture,
functionality, and operation of the personal communications
device (PCD)of FIG. 1, and which interacts with the response
system feedback analyzer of any of FIGS. 7 through 9C.

FIG. 11 is a flow chart illustrating an exemplary implemen-
tation of an advertisement method of doing business that can
be optionally implemented in connection with any notifica-
tion system.

FI1G. 12 15 a flow chart illustrating an exemplary implemen-
tation vl another advertisement method of doing business that
can be optionally implemented in connection with any noti-
fication system.,

FI(G. 13 is a low chart iliustrating an exemplary implemen-
tation of yet another advertisement methed of doing business
that can be optionally implemented in connection with any
natification system.

FIG. 14A is a flow chart illustrating an exemplary imple-
mentation of a first stop location determination system (and
method; system and method are based upon feedback regard-
ing the location of the PCT) and/or user) that can be optionally
implemented in connection with any notification system, for
example, as at least part of the architecture, functionality, and
opcration of the BS manager of FIGS. 1 and 3.

FIG. 14B is a low chart illustrating an exemplary imple-
mentation of a second stop location determination system
(and methed; system and methed are based upon feedback
regarding the location of the PCD and/or user) that can be
opticnally implemented in connection with any notification
system, for example, as at least part of the architecture, func-
tionality, and operaticn of the BS manager of FIGS. 1 and 3.

FIG. 15A is a flow chart illustrating an exemplary imple-
mentation of a third stop location determination system {and
method; system and method are based upon timing criteria)

40
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that can be optionally implemented in connection with any
notification system, for example, as at least part of the archi-
tecture, functionality, and operation of the BS manager of
FIGS.1and 3.

FIG. 15B is a flow chart iilustrating an exemplary imple-
mentation of a fourth stop location defermination system (and
method; system and method are based upon timing criteria)
that can be optionally implemented in connection with any
notification system, for example, as at least part of the archi-
tecture, functionality, and operation of the BS manager of
FIGS.1 and 3.

FIG.16 is a How chart illustrating an exemplary implemen-
tation of a secure notification messaging system (and method)
that can be opticnally implemented in connection with any
notification system, for example, as at least part of the archi-
tecture, functionality, and operation of the BS manager of
FIGS. 1 and 3.

FIG. 16A shows a possible screen message that can be
shown on a notified PCD during a notification commnunica-
tion for authentication purposes.

FIG. 17A is a flow chart illustrating an exemplary imple-
mentation of a first mobile thing determination system (and
method; system and method are based upon pickup and
dropoff locations that are communicated to the notification
system) that can be optionally implemented in connection
with any notification system, for example, as at least part of
the architecture, functionality, and operation of the BS man-
ager of FIGS. 1 and 3.

FIG. 17B is a flow chart illustrating an exemplary imple-
mentation of a second mobile thing determination system
(and method system and method are based upon pickup and
dropoft locations that are communicated to the notification
system) that can be optionally implemented in connection
with any notification system, for example, as at least part of
the architecture, functionality, and operation of the BS man-
ager of F1GS. 1 and 3.

FIG. 17C is a flow chart illustrating an: exemplary imple-
mentation of a third mobile thing determination system (and
method; system and method are based upon the detected
location of the PCI} and/or user) that can be optionally imple-
mented in connection with any notification system, for
example, as at least part of the architecture, functionality, and
operation of the BS manager of FIGS. 1 and 3.

FI1G. 17D is a flow chart illustrating an exemplary imple-
mentation of a fourth mobile thing determination system (and
method; system and method are based upon the detected
lccation of the PCD and/or user} that can be optionally imple-
mented in connection with any notification system, for
example, as at least part of the architecture, functionality, and
operation of the BS manager of FIGS. 1 and 3.

FIG. 18 is a [low chart illustrating an exemplary implemen-
tation of a combined mobile-thing-to-location (MTTL) and
device-to-location (DTL) notification system (and method)
that can be optionally implemented in connection with any
notification system, for example, as at least part of the archi-
tecture, functionality, and operation of the BS manager of
FIGS.1and 3.

FIG. 19A is a flow chart iflustrating an exemplary imple-
mentation of a first system (and method) for making more
accurate notifications by considering traffic flow predicament
data. This system can be optionally implemented in connec-
tion with any notification system, for example, as at least part
of the architecture, functionality, and operation of the BS
manager of FIGS. 1 and 3.

FIG. 19B is a flow chart illustrating an exemplary imple-
mentation of a second system (and method) for making more
accurate notifications by considering traffic low predicament
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data. This system can be opticnally implemented in connec-
tion with any notification system, for example, as at least part
of the architecture, functionality, and operation of the BS
manager of FIGS. 1 and 3.

FIG. 19C is a flow chart iliustrating an exemplary imple-
mentation ol a third system (and method) for making more
accurate notifications by considering traffic flow predicament
data. This system can be optionally implemented in connec-
tion with any notification system, for example, as at least part

8

erwise indicate which of the confirmed notified parties will be
visited by the delivery vehicle.

FIG. 29 is an illustration of an embodiment of a stop list
generation system that may be used in connection with a
delivery vehicle. The PCD associated with the delivery
vehicle and driver communicates with the BSCU in order to
determine whether or not a response pertaining to a stop has
been received. )

FIG. 30 is an illvstration of an embaodiment that can be

of the architecture, functionality, and operation of the BS 10 jmplemented at the BSCU or MTCU showing implementa-
maﬁ‘geggisl(}sﬁl aﬂ(}ilf’- " ) oy il tion of failure states in connection with responses and nonre-
. is a flow chart 1llustraling an excmplary mple- sponses to notification communications in the context of a
mentation of a first system (and method) for menitoring travel d}f.jal ivery vehicle.
af MTs that are PCDs and communicating nm]ﬁcatlc)'ns and FIG. 3 is an illustration of another embodiment that can be
responses among the P(;Ds. Th]S system can be opticnally 15 implemented at the BSCU or MTCU showing implementa-
implemented in connection with any notification system, for o of.failure states in connection with responses and non-
exarmple, as at least part of the architecture, functionality, and  regponses to notification communications in the comtext of a
operation of the BS manager of FIGS, 1 and 3, delivery vehicle.

PIG“ 20B is a flow chart illusirating an exemplary 'Jmp_le- FIG. 32 is an illustration of an embodiment of route data
mentation of a second system (and meﬂ?()d), for MONMOFNG 20 544 corresponding driver display data that can be maintained
travel of MTs that are PCDs and communicating notlﬁcatl‘ons and implemented in connection with a delivery or pickup
and responses among the PCDs. This system can be option- service
ally implemented in connection with any natification system, FIG ’ 13 sh . .
for example, as at least part of the architecture, fonctionalit : shows an example of a possible user mterfac.:e

pie, as P ) Ys
. screen that can be generated by the GUT of FIG, 3 and used in
and operation ol the BS manager of FIGS. 1 and 3. 23 . .

FIG. 20C is a flow chart illustrating an exemplary imple- connection with the response systems (and methods).

g plary 1mp 10t : :
mentation of a third system (and method) for monitoring FIG. 34 shows an example of a possible user mterfac‘:e
travel of M'1's that are PCDs and communicating notifications Sereen ﬂ:lat can be generated by the GUT of FIG, 3 and used in
and responses among the PCDs. This system can be option- ~ CORfection with the response systems (anfi rnethods.). _
ally implemented in connection with any notification system, 30 FIG. 35 shows an example of a possible user interface
for example, as at least part of the architeciure, functionality, screen that can be generated by the GUIof FIG. 3 and used in
and operation of the BS manager of FIGS. 1 and 3. connection with the response systems (an.d methods.).

FIG. 21 is an illustration of an exemplary system with FIG. 36 shows an example of a possible user mferfﬂ’?e
various PCDs being tracked, communicating notifications to sereen ﬂ}at can be generated by the GUI of FIG. 3 and used i
ather PCDs, and receiving responses from the other PCDs, afl 35 connection with the respense systems (znd methods).
by way of a base station control unit. FIG. 37 shows an example of a possible user interface

F1G. 22 is an illusiration of an exempiary system with a screen that can be generated b}’ the GUI of FIG. 3 and used in
PCD in the form of a first navigation system {a) tracking its ~ connection with the response systems (and methods).
location, (b) communicating a notification to another PCD in FIG. 38 shows an example of a possible user interface
the form of a second navigation system, and (c) receiving a 40 screen that can be generated by the GUI of FIG. 3 and used in
response from the second navigation system, either indirectly connection with the response systems (and methods).
by way of a base station control unit or directly from naviga- FIG. 39 showe an example of a possible user interface
tion system to navigation system. screen that can be generated by the GUIof FIG. 3 and used in

FIG. 23 is an iflustration of a possible architeciure [or connection witbthge response}:;ystems (and methods).
implementing the direct communications configuration 45 FIG. 40 shows an example of an email that can be gener-
between a trac;ced PCD in the Il?rm of an in-vehicle naviga- ated and sent by the BSCU 40 of FIG. 3 and used in connec-
tion system and one or more other PCDs. tion with the response systems (and methods).

FIG. 24 is a continuation of the example in FIG. 23 and FIG. 41is ablock diagram illustrating an exemplary imple-
shaws implementation of response requests and faiture states. mentation of 2 computer-based notification failure detection

FIGS. 25A through 25D illustrate examples of possible 50 gyeterm implemented in connection with a notified PCD.
gacljlllju‘e states the can be shown on the screen of the tracked FIG. 42 is 2 flow chartillustrating an exemplary implemen-

FIG. 26 is an illustration of an embodiment of  stop list tation of notification failure detection software of FIG. 41.
generation system that may be used in connection with a . .
detivery vehicle. A stop list is compiled based upon whether 5s DETAILED DESCRIPTION
ornot a stop requires a response and whether or not a response
has been received from such stops that require onc. A. Notification System

FIG. 27 is an illustration of an embodiment of a stop Hst The systems and methods of this patent application can be
generation system that may be used in connection with a implemented in connection with any type of notification ser-
delivery vehicle. A notified party is given a predetermined 60 vice or system, messaging system, information system, data
time period to respond until a failure state is reacbed. The communications system, or tracking system, that notifies a
existence of failure states (No Responses) and confirmations party of travel status associated with one or more moving
are communicated to the PCD associated with the delivery things (all referred to herein as “notification system™), The
vehicle. nofification system may or may not have a tracking subsystem

FIG. 28 is an illustration of an embodiment of a stop list 65 that actually directly or indirectly tracks the mobile things
generafion system that may be used in connection with a {MTs), hut has access to information or data, perhaps from a
delivery vehicle. A delivery vehicle driver can select or oth- tracking system{g) or data source, that can be used by it to
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monitor travel of the MTs. There are a number of such noti-
fication, messaging, and tracking systems that are known in
the art.

As mentioned in the Background, Mr. Martin Kelly Jones

10
entirety. The inventions that are claimed in this document can
be implemented and practiced in the systems described in
these mentioned patents.
The claimed systems (and methods) of the invention can be

has been an active pioneering inventor in this area and has 5 implemented in many otber known notification systems, mes-
filed applications for patent en various notilication systens, a saging systems, or tracking systems, that notify a party of
few of which, are as follows: U.8. Pat. Nos. 5,400,020; 5,444, travel status associated with one or more moving things and
444, 5,623,260, 5,647,010, 5,648,770; 5,657,010; 5,668,543, that are not specifically referenced, shown, or described in
and 5,400,020; 6,278,936; 6,317,060; 6,363,323; 6,363,254, this document for reasens of simplicity.
6,411,891, 6,415,207, 6,492,912; 6,510,383 and 5,618,668. 10  As a nonlimiting example, FIG. 1 depicts a notification
All of the foregeing patents are incorporated herein by refer- system 10 illustrating a possibie context, among others, in
ence in their entirety. The inventions that are claimed near the which the invention may be implemented. As shown by FIG.
end of this document can be implemented and practiced in the 1, the notification system 10 has a tracking aspect and a
systems described in the foregoing patents, as will be clear notification aspect.
from the discussion that follows. 15 As depicted in FIG. 1, an M'T control unit (MTCU) 15 is
A nonexhavstive list of other examples of notification sys- disposed on an MT 17, which is capable of transporting the
tems is as follows; U.S. Pat, No, 6,006,159 (forapublicbus  MTCU 15 over various distances. For example, MT 17 can be
transit system); U.S. Pat. No. 6,374,176 (for a public bus any movable object or thing, including but not limited to, a
transit system); application Ser. No. 09/163,535, filed on Sep. motor vehicle, such as an automobile, moetorcycle, truck, bus,
30, 1998; U.S. Pat. No. 5,602,739 (for a public transit sys- 20 limousine, or taxicab, a bicycle, an aircraft such as an air-
tem); US. Pal. No. 5,736,940 (tracking system for buses;  plane, helicopter, bafloon, or rocket, a train, a water vehicle
notice ofimpending arrival is described); U.S. Pat. No. 5,808,  suchas a cruise ship, cargo ship, or other boat/ship, a package,
565 (GPS friggered automatic enuaciator for public transpor- a human being, an animal, an electronic email or transmis-
tation vehicles that notifies of a stop based upon the location sion, an amusement park vehicle, or any other thing capable
of the vehicie); 1S, Pat. No, 5,955,974 (apparatus carried by 23 of being moved across or through the Earth’s surface andfor
a user to notify of arrival so user does not miss stop); U.S. Pat. atmosphere.
No. 55,587,377 (dispaich system that determines expected The notification service can be implemented in connection
time of arrival and indicates to dispatcher when a vehicle will with any vehicle 17 fordelivering items to a destination or for
be late), U.S. Pat. No, 6,124,810 {vehicle apparatus deter- picking up items at a destination. Items can include any of
mines when vehicle has arrived or departed from a planned or 30 many various types of packages or goods to be delivered ar
unplanned stop and communicates such information to a cen- picked up, for exaniple but not limited to, mail, pizza, bever-
tral facility); U.S. Pat. No. 6,137,425 (waiiing time prediction ages, shipping vessels, containers, produce, etc. Furthermore,
system for a public transit system); U.S. Pat. No. 6,178,378 (8 items can also include persons to be picked up or delivered,
vehicle navigation system where a start call, such as by tele- such as when a bus picks up and/or delivers passengers at
phone, is made}; and U.S. Pat. No. 6,184,802 (system for 35 different bus stops or suchas when an airplanc picks up and/or
informing users when a next vehicle will arrive at their board- delivers passengers at airports. Althcugh not necessary for
ingsite). All of the aforementioned patents or applications are implementation, the MT 17 can travel along a predetermined
incorperated herein by reference in their entirety. The inven- route or modifiable route in making its deliveries, and the MT
tions that are claimed in this document can be impiemented 17 may make one or more stops along its route in order to
and practiced in the systems described in the foregoing pat- 40 deliver or pick up different items at different locations.
ents. L . The notification service can also be implemented in con-
Furthermore, a‘nonexhaustave list of examples of, what nection with any services to be delivered, or performed at or
appear to be tracking systems, are as follows: U.S. Pat. Nos.  pear, a destination. The notification service can be imple-
3,014,206, 5,113,185, 5,155,689; 5,168,451 (fransit system  menied in connection with-the following nonlimiting list of
for d§SPatC}fmg Vel}lcl‘?s)5 U.S. Pat. Nf’s- 3,223,844; 5,243, 45 examples: maid service, pest control, telephone repair or
529 (in-vehicie navigation apparatus with map display), US.  installation, television repair, cable repair or installation, gar-
Pat. Nos, 5,299,132; 5,394,332 (on-board navigation sys- bage pickup, yard maintenance, pocl maintenance, power
tem); U.S. Pat. Nos. 5,398,190; 5,432,841 (system for locat- meter maintenance/reading, efc.
ing and communicating with mobile vehicles); U.S. Pat. Nos.
5,448,479, 5,483,454; 5,510,621; 5,587,715 (describes asat- 50 B. Mobile Thing Control Unit (MTCU)
ellite based tracking system); U.S. Pat. No, 5,594,650 (de- In the preferred embodiment, a sensor 18 within MTCU 15
scribes a tracking system with map display capabilities); U.S. is configured to sense signals to help determine and/or deter-
Pat. Nos. 5,652,707; 5,724,243 (on board vehicle system mine the location of the sensor 18 relative to a predetermined
tracks location and expected time of arrival); U.S. Pat. No. reference point. In the preferred embodiment, sensor 18 is a
5,739,774 (mass transit monitoring system); U.S. Pat. No. 55 global positioning system (GPS) sensor(s), although other
5,760,742 (integrated mobile GIS/GPS/AVL with wireless types of positioning systems (having components that are
messaging); U,S. Pat. No. 5,796,365 {uses satellitcs, vchicle local to and/er remote from the MTCU 15) and/or sensors are
tracking units, and a central computer), U.S. Pat. No. 5,022, also possible. For example, other types of positioning systems
040 (vehicle positioning data is exchanged between vehicles that may be used include, but are not limited to, GLONASS,
and a central processor having a map display); U.S, Pat. No. ¢0 LORAN, Shoran, Decca, TACAN, radar, traffic systent moni-
5,945,919 (dispatch system tracks vehicles); U.S, Pat, No, toring, a system for monitoring vehicle stops along a route, or
6,191,708 {vehicte location tracking without satellites); U.S. any other of numerous possible tracking systems or combi-
Pat. No. 6,253,148 (tracks buses and communicates waiting nations thereof. It is also possible to indirectly monitor the
times to radio receivers); and U.S. Pat. No. 6,360,101 {cellu- location of the MT 17 by monitoring or tracking pickup or
lar phone that displays or sends messages uponits arrivalata 65 delivery of people, products, packages, or things that are
predetermined location). All of these mentioned patents or  transported by the MT 17. The GPS sensor 18 of the preferred
applications are incorporated herein by reference in their embodiment is configured to receive signals 21 from a plu-
Exhibit B

Page 182



US 7,482,952 B2

11

rality of GPS satellites 23, and as known in the art, sensor 18
is designed to analyze signals 21 in order to determine the
sensor’s location or coordinate values relative to a predeter-
mined reference point. For example, in the preferred embodi-
ment where sensor 18 is a GPS sensor, the sensor 18 deter-
mines the sensor’s focation values relative to the Earth's zero
degree latitude and zero degree longitude reference point,
which is located at the intersection of the Equator and the
Prime Meridian, U.S. Pat. No. 5,781,156 entitled, “GPS
Receiver and Method for Processing GPS Signals” and filed
on Apr. 23, 1997 by Krasner, which is incorporated herein by
reference, discusses a sensor for the pracessing of GPS sig-
nals 21 received from GPS satellites 23 in order to determine
the sensor’s location values. Since the sensor 18 is located
within MTCU 185, the location values determined by the sen-
sor 18 are assumed to match the location values of the MT 17
and the MTCU 15.

A location value can be any value or set of values that may
be used to defermine a location of a point on the Earth or
within the Earth’s atmosphere. This value may be a coordi-
nate value (i.e., grid valug), polar value, vector value, time-
distance value, or any other type of value or values known in
the art for indicating locations of points.

Inaltemative emhodiments, the positioning sysiem 23 may
determine MT location information and merely transmit the
position information to the MT 17. For example, radar ceuld
be used to remotely track the MT 17 and then the radar system
could be designed to convey MT pasition information to the
MT 17 (and/or the base station control unit (BSCU) 40, which
will be described in detail hereinatter).

In altemative embodiments, the positioning system 23 may
be the Federa! Aviation Administration {FAA), which collects
transponder data from airplanes, adds radar and other infor-
mation, and makes the resuitant data available for tracking
purposes. This data feed is known in the aviation indusiry as
“ASDI,” which stands for Aircraft Sitvation Display for
Industry. This data feed can be accessed by the BSCU 40
(and/or the MTCU 185).

In alternative emhodiments, the positioning system 23 may
be associated with a computer system server communica-
tively coupled to the Internet that makes location information
pertaining to the MT 17 available to the BSCU 40 and/or to
the MTCU 15 over the Internet. In such embodiments, it is
also possible for the BSCU 40 to communicate the server’s
uniform resource locator (URL) to the notifled PCD 75,
which can be equipped with a web browser, so that location
information pertaining to the tracked MT 17 (as well as the
PCD 75) can be accessed by the notified PCD 75 from the
Server. .

In alternative embodiments, the positioning system 23 may
be a tracking system that tracks a vehicle’s progress along a
predetermined route based upon its arrival at and/or departure
from stops along the route.

Referring hack to FIG, 1, sensor 18 is designed to transmit
a signal 27 to.MT manager 29 indicating the MT’s current
location values, MT manager 29 is configured fo recejve
signal 27 and to monitor the location of the MT 17 over time
hy processing multiple signals 27. The MT manager 2% can be
mplemented in software, hardware, or a combination
thereof. In the preferred embodiment, as Hlustrated by way of
example in FIG. 2, the MT manager 29 along with its asso-
ciated methodelogy is implemented in software and stored in
computer memory 30a of a computer system 31a.

Note that the MT manager 29 can be stored and transported
on any computer-readable medium for use by or in connec-
tion with an instruction execution system, apparafus, or
device, such as a computer-based system, processor-contain-

20

23

30

33

40

45

50

55

60

65

12

ing system, or other system that can fetch the instructions
from the instruction execution system, apparatus, or device
and execute the instructions. In the context of this document,
a “computer-readable medinm™ can be any means that can
contain, stare, communicate, propagate, or transport the pro-
gram for use by or in connection with the instruction execu-
tion system, apparatus, or device. The computer readatle
medjum can be, for example but not limited to, an electrenic,
magnetic, optical, electromagnetic, infrared, or semiconduc-
tor system, apparatus, device, or propagation medium, More
specific examples (a nonexhaustive list) of the computer-
readahle medivm would include the following: an electrical
connection (electronic) having one or more wires, a portable
computer diskette (magrnetic), a random access memory
(RAM) (magnetic), a read-only memory (ROM) (magnetic),
an erasable programmahle read-only memory (EPROM or
Flash memory} {magnetic), an optical fiber (optical), and a
portable compact dise read-only memory (CDROM) (opti-
cal). Note that the computer-readable medium could even be
paper or anather suitahle medium upon which the program is
printed, as the program can be electronically captured, via for
instance optical scanning of the paper or other medium, then
compiled, interpreted or otherwise processed in a suitable
manner if necessary, and then stored in a2 computer memory.
As an example, the MT manager 29 may be magnetically
stored and transported on a conventional portable computer
diskette.

An exemplary embodiment of the computer system 31a of
FIG. 2 comprises one or more ¢onventional processing ele-
ments 32a, such as microprocessors, digital signal processors
(DSPs), or other suitable processing means, that communi-
cate to and drive the other elements within the system 31a via
a local interface 334, which can inclnde one or more buses.
Furthermore, an input device(s) 34a, for example, a key-
board, mouse, or trackball, can be used to input data from a
user of the system 314, and screen display(s) 35a or a printer
(8) 36a can be used to output data to the user. A nonvolatile
disk storage mechanism 37z can be connected to the local
interface 33a to transfer data to and from a nonvolatile disk
(e.g., magnetic, optical, etc.). It should he noted that input
device 34q, display 354, printer 364, and disk storage mecha-
nism 374 are optional and are not a part of the preferred
embodiment, although other embodiments may include these
features.

The MT manager 29 is preferably configured fo maintaina
predefined MT schedule 39a within memory 30a. The pre-
defined MT schedule 3Ya corresponds with a route of travel
for the MT 17. In this regard, the predefined MT schedule 394
stored in memory 30z includes data defining locations aleng
the MT’s intended route of travel. Furthermore, each location
is ussociated with a particular time value indicating when the
MT 17 is expected to reach the associated location. Each time
value along with its associated location defines an entry in the
MT schedule 39a.

In the preferred embodiment, the time value corresponds to
the estimated amount of time that should lapse hetween the
time that tbe MT 17 starts its intended route and the time that
the MT 17 reaches the associated location along the route.
However, other time values may be used. For example, the
time of day that the MT 17 is expected to reach the associated
Iocation may be used. Any time value that indicates when the
MT 17 is expected to reach the associated location is suffi-
cient. However, for illustrative purposes, the system will he
discussed hereinafter assuming that the time values in the
entries of the MT schedule 39q conform to the preferred
emhbodiment (i.¢., that the time values represent the amount of
time that should lapse between the time that the MT 17 starts
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its intended route and the time that the MT 17 reaches the
associated location along the route).

The MT manager 29 is configured to monitor the amount of
time that lapses as the MT 17 travels along the MT"s route.
For example, the computer system 314 can include a clock
38a that indicates the time of day. In this situation, the MT
manager 29 is configured to store the time value of the clock
384 when the MT 17 begins the route. Therefore, the MT
manager 29 can determine the amount of time that has fapsed
since the start of the route by comparing the current time
value of the clock 384 versus the stored time value for the start
of the route. Alternatively, the clock 38¢ canbe designedas a
ceunter that begins timing or counting in response 10 a start
signal transmitted by the MT manager 29, Therefore, the MT
manager 29 transmits the start signal when the MT 17 starts
the route, and thereafier, the MT manager 29 can determine
the amount of time that has lapsed since the start of the route
by analyzing the value of the clock 38a. Other devices and/or
methodoiogies may be employed to determine the amount of
time that has lapsed since the start of the route.

As the MT 17 travels along the predeternmined route of
travel, the MT manager 29 is configured to determine the
MT"s current position by analyzing the location values from
the sensor 18. Furthermore, as the MT 17 travels, the MT 17
passes the points or locations along the route that are defined
i the MT schedule 39¢. The MT manager 29 is designed to
compare the current locatiou values of the MT 17 (i.e., of the
sensor 18) with the location values defined by the MT sched-
ule 39g in order to determine which entry in the MT schedule
394 corresponds with the current location of the MT 17. Inthe
preferred embodiment, the entry that corresponds with the
current location of the MT 17 is the entry having location
values most closely matching the location values currently
supplied by the sensor 18. In other words, the corresponding
entry includes location values representing the location that is
closest to the location of the MT 17. This entry will be
referred to hereinafter as the “corresponding entry”

After determining which entry corresponds with the cur-
rent location of the MT 17, the MT manager 29 is designed to
determine whether the MT 17 is off schedule or en schedule.
The MT 17 is off schedule if the amount of time that has
lapscd since the start of the route differs from an estimated
lapsed time by a predetermined amount of fime. In the pre-
ferred embodiment, the estimated lapsed time is represented
hy the time value in the corresponding entry of the MT sched-
ule 39a. As an example, assume for ilfustrative purposes only
that the predetermined amount of time is five minutes, If the
MT manager 29 determines that the difference between the
actual lapsed time since the start of the trip and the estimated
lapsed time (i.e., the time value it the corresponding entry) is
greater than five minutes, then the MT 17 is off schedule.
Otherwise the MT 17 is on schedule.

Furthermore, if the MT 17 is off schedule, then the MT
manager 29 is also designed to determine whether the MT 17
is early or late. If the actual time lapsed since the start of the
trip is greater than the estimated lapsed time, then the MT 17
is late. If the actual time lapsed since the start of the trip is less
than the estimated lapsed time, then the MT 17 is early.

Alternatively, the MT manager 29 can be configured to
select the corresponding entry in the predefined schedule 392
via comparison of time values instead of location values. In
this regard, the MT manager 29 can be configured to compare
the current time value indicated by the clock 384 (e.g., the
lapsed time since the start of the route) with the time values in
the entries of the MT schedule 39a. The corresponding entry
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is then the entry in MT schedule 394 having the estimated
time value that differs the least with the actval time value
indicated by cleck 38a.

In this situation, the MT manager 29 compares the current
Iocation values from sensor 18 with the location values asso-
ciated with the corresponding entry of the MT schedule 39a1in
order to determine whether or not the MT 17 is on schedule.
If the location vatues differ by more than a predefined thresh-
old value, then the MT 17 is off schedule. Otherwise, the MT
17 is on schedule. Furthermeore, if the actual location of the
MT 17 (as defined by the cwrrent location values from senser
18) is further along the route of travel than the location asso-
ciated with the corresponding entry (as defined by the {oca-
tion values in the corresponding entry), then the MT 17 is
early. 1f the location associated with the corresponding entry
{(as defined by the location values in the corresponding entry)
is further along the route of travel than the actual location of
the MT 17 (as defined by the current location values from
sensor 18), then the MT 17 is late.

in response to a determination by the MT manager 29 that
the MT 17 is off schedule, the MT manager 29 is designed to
transmit a status message (0 base station contrel unit 40
(B3CU; FIG. 1; essentially, the hast computer), which is
remotely focated from the MT 17. The status message pref-
erably indicates that MT 17 is off schedule and indicates the
amount that MT 17 15 off schedule. U.S, Pat, No. 6,363,254
entitled, “System and Method for Enciphering and Commu-
nicating Vehicle Tracking Information,” describes a system
and method for transmitting messages to BSCU 40. The fore-
going docurnent is meorporated herein by reference.

C. Base Station Control Unit {BSCL)

BSCU 40 preferably, although not necessarily, includes a
base station (BS) manager 41 designed to monitor the travel
of each MT 17 associated with the notification system 10. In
the preferred embodiment, although not limited to this imple-
mentation, unlike the MTCU 13, the BSCU 40 is non-mobile
{although it couid be in some embodiments). As an example,
the BSCLUJ 40 can be located in a central effice of a telephone
company.

The BS manager 41 can be impletnented in software, hard-
ware, or a combination thereof. In the preferred embodiment,
as illustrated by way of example in FIG. 3, the BS manager 41
along with its associated methodology is implemented in
software and stored in computer memory 305 of a computer
system 315, The computer system 315 can be similar to
computer system 31a, as can be seen by comparing FIG. 2 to
FIG, 3. In this regard, the computer system 315 may include
mewnory 304 for storing the BS manager 41, and the computer
system 315 may also include processing element 325 for
executing software, local interface 334 for connecting the
various compenents, mput device(s) 345 (e.g., mouse, key-
board, etc.), display(s) 355, printer(s) 364, and nonvolatile
storage device(s} 375. In the preferred emnbodiment, trans-
ceiver (TX/RX) device(s) 52, 72 include vne or more suitable
netwark interfaces that allow the systemn 315 to communicate
data in connection with network 55 (FIG. 1).

D, Transmissjon of a Status Message

In order to transrnit the status message to the BSCU 40, the
MT manager 29 is configured to transmit the status message,
via signal 43 (FIG. 1), to a communmnications device 44, which
is capable of transmitting and receiving data to and from
devices outside of MT 17. In this regard, communications
device 44 is preferably, although not necessary, a cellular
madem configured to transmit and receive wireless signals to
and from a celluiar network 48 (FIG. 1).
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The communications device 44 can transmit the status
message over the voice channels associated with the cellular
network 48, as is done by most ceflular modems of the pricr
art. However, in order to reduce the cost associated with
transmitting the travel data through the cellular network 48,
the status message may be communicated through the cellular
network 48 via a data or contro} channel. In this regard, the
status message can be encoded by altering identifiers of the
communications device 44, such as the mobile identification
number (MIN) or electronic serial number (ESN), transmit-
ted over a data channel of the cellular network 48. Alterna-
tively, the status message can be appended to a feature request
transmitted over the data channel. As examples, U.S, Pat, No.
5,771,445 entitled, “Data Messaging in a Communications
Network using a Feature Request,” filed on Dec. 15, 1993, by
Kennedy, III, et al., and U.S. Pat. No. 5,546,444 entitled,
“Methods and Apparatus for Communicating Drata Via a Cel-
Infar Network Control Channel” filed on Mar. 11, 1994, by
Roach, Jr., ot al., which are both incorparated herein by ref-
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channel of the cellular network 48 to the other manager 29 or
41 indicating the protocol to be utilized. Thereafter, the MT
manager 29 transmits messages to the BS manager 41 via the
selected protocol.

Cellular network 48 is designed to transmit the status mes-
sage to a commurications device 52 {F1G. 1) at the BSCU 4.
Although not necessary for implementation, ceilular network
48 is preferably designed to transmit to the communications
device 52 via a public switched telephone network (PSTN)
55. In this regard, PSTN 55 establishes a link between com-
munications device 52 and cellular network 48, whereby
cellular network 48 and communications device 52 can com-
municate via signals 61 and 65, which are transmitted over
land-line connections in the preferred embodiment. There-
fore, communications device 52 is preferahly designed as or
to includea PSTN modem capable of communicating signals
65 between BS manager 41 and PSTN network 55.

Although the preferred embodiment utilizes a cellular net-
work 48 and a PSTN network 55 to commmicate travel data

erence, discuss the transmission of travel data over a data or 20 to BS manager 41, one ordinarily skilled in the art should
control channel associated with the cellular network 48 in realize that other configurations are possible. For example,
further detail. Also, see U.S. Pat. No. 5,526,401, which is communications device 52 can be configured as a cellular
incorporated herein by reference and which describes a sys- modem capable of communicating signals directly with cel-
tem for communications over a wireless network as well as lular network 48. Alternatively, utilization of communica-
text messaging (o personal pagers. Also, see US. Pal. No. 25 tions networks 48 and 55 can be completely circumvented by
5,544,225, which is incorporated herein by reference and configuring the communications device 44 to communicate
which describes a system for communications over a wireless directly with communications device 52, for example. Any
network as well as communication of the location or status embodiment capable of communicating data between MT
information of a mobile jtem. manager 29 and BS manager 41 should be suitable.

In order o transmif the status message through a data 30 ¥ ghould he noted that hy transmitting a status message
channel by manipulating identifiers of the communications only when the MT 17 is off schedule reduces the cost of
device 44, the MIN of the communications device 44 i pperating the notification system 10, In this regard, commu-
altered to include the status message, but the ESN remains nication through a cellular network 48 is relatively expensive,
fixed to be used as an identifier of the communications device and the cost is based on the amount of data transmitted. By
44, Therefore, after transmitting the identifiers throngh the 35 rofraiming from transmitting any data from the MT manager
data channel, the communications device 44 can he identified 29 to the BS manager 41 when the MT 17 is on schedule, the
by the ESN, and the status message can be determined froin amount of data transmitted through the cellular network 48 is
the MIN. Altematively, the ESN of communications device reduced, thereby reducing the communications cost associ-
44 can be altered while the MIN is kept constant. It should be  ated with the notification system 10, Therefare, the method-
understood that the invention contemplates modification of 40 ology of assuming the MT 17 is on schedule and of only
the MIN, ESN, both the MIN and ESN, or other identifiers of transmitting data to the BS manager 41 when the MT 17 is off
the communications device 44 to accomplish the dual task of schedule enables the notification system 10 to minimize
t}'aﬂﬂgiﬁi.ﬂg itj’ﬂls messages and identifying the communica-  ¢osts, It should be noted that the foregoing featare is optional.
tions device 44.

Alternatively or in combination with the manipulation of 45 E. Base Station Manager
the identifiers of the communications device 44, the status BS manager 41 is designed to menitor the travel of the MT
message can be commimicated through the data channe! hy 17 and {when employed in the context of advance notification
appending the status message to feature requests that are system 10) is also designed to transmit a notification message
transmitted through the data channel. In this regard, most to a user when the MT 17 is a predetermined proximity from
feature requests are generated by automatically or manually so a particular MT destination or other location. The predeter-
dialing the star key (***) [ollowed by a two-digit [eature mined proximity can he a particular time or distance that the
request identification code, and 29 digits of data. Therefore, MT 17 is from the destination. If the MT 17 is off schedule,
for each feature request generated, 29 digits of data pertatning - then the BS manager 41 is further configured to transmit a
to the status message can be appended to the two-digit feature message 1o the user indicating that the MT 17 is off schedule.
request identification code and sent over the data channel of 55 The BS manager 41 of tracking notification system 10 is
the wireless cellular network 48. Other embodiments may  designed to determine the current location of the MT 17 and
transmit different amounts of data following the feature to compare the current location of the MT 17 to a predefined
request, By utilizing the manipulation of identifiers or the location along the route of travel of the MT 17 in order to
appendage of travel data to feature requests, less data is trans- determine whether notification should be sent to the user. In
mitted through the voice channels of the cellular network 48, 60 this regard, like the MT manager 29, the BS manager 41
thereby reducing the cost of transmitting data through the includes a predefined schedule 395, referred herein as the
cellutar network 48, “base station schedule 395, ™ in memory 305b. Furthermore,

In order for suceessful communication to exist between similar to the computer system 31a (FIG. 2), the computer
MT manager 29 and BS manager 41, both managers 29 and system 315 (FI1G, 3) includes a clock 395 or other type of
41 should be aware of the communications protoco] utilized. 65 counter that can be used 1o determine the amount of time that
Therefore, it is desirable for the BS manager 41 or the MT has lapsed since the MT 17 started traveling along the MT’s
manager 29 to initially fransmit an instruction via the data route. When the MT 17 begins the route, the MT manager 29
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preferably transmits a message to the BS manager 41 via
communications devices 44 and 52 indicating that travel on
the route is beginning. In response, the BS manager 41, like
the MT manager 29, begins monitoring the amount of time
lapsed since the start of the route.

In the preferred embodiment, the base station schedule 395
stored in memory 306 matches the MT schedule 394 stored in
memory 30a, although variations in the two predefined
schedules 392 and 395 are possible, Furthermore, the BS
manager 41 is configured to retrieve an entry, the “corre-
sponding entry,” in the base station schedule 394 correspond-
ing with the amount of time lapsed since the MT 17 began
travelling its route. In this regard, the BS manager 41 com-
pares the amonnt of time that has lapsed since the MT 17
began its route (as determined from the clock 385 at the
BSCU 40) with the time values in the base station schedule
395, The corresponding entry in the base station schedule 395
is the entry having the time value differing the least with the
value indicated by the clock 3856 (i.e., the time value indicat-
ing the amount of time that has lapsed since the MT 17 began
its route). _

The BS manager 41 assumes that the MT 17 is on schedule,
unless the BS manager 41 has received a recent status mes-
sage from the MT manager 29. As used herein, a “recent
status message” is the mosl recent stalus message that has
been received by the BS manager 41 within a predetermined
time. For example, a recent status message couid be the latest
status message received within the last five minutes, or at the
start of a route, or some ather suitable time frame. Therefore,
if'the BS manager 41 has not reccived a recent status inessage
from the MT manager 29, then the BS manager 41 assumes
that the location values in the corresponding entry of the
predefined base station schedule 396 indicate the current
location of the MT 17.

Recalling that BS manager 41 (when employed within the
context of notification system 10) is to trausmit a notification
message when the MT 17 is a predetermined proxinity from
a particular location (¢.g., a predefined MT stop, etc.), the BS
manager 41 then compares the location values in the corre-
‘spanding entry (which represent the current location of the
MT 17)with location values defining the predetermined prox-
imity. If the location values from the corresponding entry
differ from the location values of the predetermined proxim-
ity by less than a predetermined amount, then the BS manager
4] transmits a notification message to the user. Otherwise no
notification message is transmitted to the user.

Alternatively, the BS manager 41 can be configured to
compare time values instead of location values in order 1o
determine whether a notification message should be transmit-
ted to the user. In this regard, the BS manager 41 is designed
to compare the lime value in the corresponding entry with a
predetermined threshold value indicating the amount of time
that should lapse between the MT 17 starting its route and
arriving at a location associated with the predetermined prox-
imity (e.g., a threshold value indicating how long the MT 17
should trave! along its route before notification should be sent
ta the user). If the threshold value in the corresponding entry
exceeds the predetermined time value, then the BS manager
41 causes a notification message to be communicated to the
nser.

Hf'the BS manager 41 of notification system 10 has received
arecent status message from the MT manager 29, then the BS
manager 41 determines the actual location values of the MT
17 based on the location values inthe corresponding entry and
the recent status message. In this regard, the Jocation values in
the corresponding entry represent the estimated location of
the MT 17. The status message indicates how much the MT
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17 is off schedule (i.e., how far the MT 17 is from the esti-
mated location). For example, the status message can indicate
that the MT 17 is five miles off schedule. Therefore, the BS
manager 41 is designed to calculate new location values
based on the estimated |ocation and the status message. These
new location values represent the actual location of the MT
17. Therefore, by using the new location values instead of the
values in the corresponding entry, the BS manager 41 can
determine whether a notification message should be sent to
the user according to the methodology described herein-
above.

Turthermore, instead of indicating how far the MT 17 is
from the estimated location via location values, the status
message can indicate how far the MT 17 is from the estimated
location via a time value (e.g., the status message can indicate
that the MT 17 is ten minutes late). In this case, the BS
manager 41 is designed to adjust the time value in the corre-
sponding entry to account for the MT 17 being off schedule,
For example, ifthe MT 17 i3 early, then the time value in the
corresponding entry is increased a corresponding amount,
and if'the MT 17 is late, then the time value in the correspond-
ing entry is decreased a corresponding amount. This adjusted
time value is then compared with the predetermined threshold
value described hereinabove in order to determine whether
notification should be sent. If the adjusted time exceeds the
predetermined time value, then the BS manager 41 causes a
notification message to be transmitted to the user.

In an altemative embodiment, the location values transmit-
ted in the stafus message can represent the actual location of
the MT 17 instead of representing how far the MT 17 is off
scheduie. In this embodiment, the BS manager 41 can be
designed to directly compare these location values with the
location values defiming the predetermined proximity in order
te determine whether notification sheuld be sent to the user.
Accordingly, if these lecation values differ from the location
values defining the predetermined proximity by less than a
predetermined amount, then the BS manager 41 transmits a
notification message to the user. Otherwise, no notification
message is sent to the user,

Furthermore, when the BS manager 41 determines that the
MT 17 is off schedule, the BS manager 41 preferably (rans-
mits an off schedule message to the user, as described here-
inbelow, 1o notify the user that the MT 17 is off schedule. This
message can include a variety of information including, but
not fimited, how much (in time or distance) the MT 17 is off
schedule. However, it should be noted that communication of
the off schedule message is not a necessary feature.

F. Transmission of Off Schedule and Notification Messages

Once the BS manager 41 of systems 10 and 12 determines
that a notification or an off scheduie message should be sent
to a user, the BS inanager 41 is designed to communicate the
message to the user via PSTN network 55 and communica-
tions devices 72 and 73 (FIG. 1). In this regard, communica-
tions devices 72 and 73 are or inchide PSTN lrunsceiver
modems capable of interfacing with and communicating with
PSTN network 55. BS manager 41 is desigued to transmit the
message as signal 70 to user communications device 72,
which communicates the message with PTSN network $5via
signal 74. PTSN network 55 then communicates the message
to perscnal communications device (PCD) 75, which has a
receiver and a transmiltter, or a (ransceiver, denoted by block
73, in the preferred embodiment.

PCI>75 is configured to notify the user and communicate
a notification message, which may merely be aring in the case
of a telephone or pager, optionally accompanied by an
andible, text, and/or other message that can he communi-
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cated. A PCD 75 is a communicaticns device that can be
personaily associated with a party and enable point-to-point
communications between the notification system 10 and the
party. Nonlimiting examples of PCDs 75 are as follows: a
personal computer (PC) capable of displaying the notification
through e-maif or some other communications software, a
television, a wireless {e.g., cellular, satellife, efc,) or non-
wireless telephone, a pager, a personal data assistant, a navi-
gation system in a motor vehicle, a radio receiver or trans-
ceiver, or any other device capable of notifying the user with
some type of user perceptible emission. Many, although not
all, PCDs 75 are transportable. Furthermore, a plurality of
communications devices 72 may exist in some applications,
sothat the BS manager 41 can simultaneously or substantially
concurrently rotify a plurality of parties having respective
devices 72 of the impending arrivai of the MT 17 at a-particu-
lar MT stop.

Note that examples of vselul PCDs 75 that can be utilized
to implement many ofthe features described in this document
are portable wireless telephones having image capabilities
(e.g., 2 Sanyo Model 8100 wireless PCS vision picture phone
distributed by Sprint, a Sony Ericsson T300 wireless picture
phone distibuted by T Mobile, etc.). The Wireless Access
Protocol (WAP; developed by the WAP Forum; see WAP
Version 2.0 specification at www.wapforum.org, which is
incorporated herein by reference inits entirety) can be imple-
mented in connection with wireless telephones i order to
enable these telephones to communicate with (send data
packets to and/or receive data packets from) computers or
computer-based devices, such as servers, that are commuri-
catively coupled to the World Wide Weh (WWW) of the
Internet (by way of their respective cellular or PCS networks).

Note further that the PCDs 75 can be non-standzrd input/
output (I/0) devices that can be commuricated with over an
open network, such as the Internet, using an extended open
network protocol, such as extended HTML, as is described in
U.S. Pat. Nos, 5,742,845 and 5,905,908, both of which are
incorporated herein in their entirety by reference.

Although the preferred embodiment utilizes a PSTN net-
work 55 to communicate a notification or an off schedule
message to PCD 75, one ordinanily skilled in the art should
realize that other canfigurations are possible. For example,
other communications networks can be utilized or utilization
of communications networks can be completely circum-
vented by configuring communications device 72 to commu-
nicate directly with communications device 73. Any commu-
nications system capable of communicating data between BS
manager 41 and PCD 75 should be suitable.

As an example, the BS manager 41 may notify the user of
the impending arrival of the MT 17 by transmitting a distinc-
tive fing to the user’s message device. In this embodiment, the
PCID) 75 is a telephone. A distinctive ring is a ringing cadence
that is different than the standard ringing cadence used to
notify the user of a telephone call. Since the vser can different
the different ringing cadence, the user is aware that the tele-
phene call corresponds to a notification message from the BS
manager 41 mdicating that arrival of the MT 17 is imminent,
A system for transmitting a distinctive telephone ring as the
notification message is fully described in U.S. Patent Appli-
cation entitied, “Advance Notification System and Method
Utilizing a Distinctive Telephone Ring”” assigned Ser. No.
08/762,052 and filed on Dec. 9, 1996, which is incorporated
herein by reference.

(. Creation of the M1 and Base Station Schedules
It should be noted that the predefined MT schedule 39z and
the predefined base station schedule 395 can be determined or
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defined by a variety of methodologies. For example, the pre-
determined schedules 394 and 395 can be estimated based on
various factors, such as the types of speeds likely to be trav-
eled by the MT 17 and the types of traffic conditions expected
t0 be encountered during travel. However, m the preferred
embodiment, the predefined schedules 39a and 394 are
defined via a previous delivery of the MT 17 along the same
route of travel.

In this regard, delivery vehicles 17 frequently travel the
same routes. This is especially true for buses, Tor example,
where a bus routinely travels the same route and makes the
same stops. As the MT 17 is traveling the route, the MT
manager 29 is configured to periodically read the sensor 18
and to store an entry in memory 304, The entry preferably
inckudes the current location values of the MT 17 indicated by
sensor 18 and the time value indicated by ¢lock 38a (e, the
time value indicating the amount oftime that has lapsed since
the start of the travel on the route). Therefore, when the MT 17
reaches the end of the route, the M1 manager 29 has stored
numerous entries Which define the predefined MT schedule
39%a. This predefined schedule 392 may also be used as the
base station schedule 395. Other methodologies may be
employed o define the MT schedule 39a and/or the base
station schedule 39%.

FIG. 44 is a flow chart depicting the operation and func-
tionality of the MT manager 29 in embodiments where the
MT manager 29 determines the MT schedule 39a while trav-
eling along the route of travel, As shown by blocks 76 and 77,
the MT manager 29 determines whether a sample period has
expired while the MT 17 is traveling on the route (i.e., before
the MT 17 has finished the route). The sample period is a
predetermined amount of time that lapses between samples,
which will be discussed in more detail hereinbelow. Prefer-
ably, the MT clock 38a indicates whether the sample period
has expired. For example, when the clock 38« is a counter, the
sample period can be defined as a predetermined number of
counts by the clock 38a, Therefore, the MT manger 29 can
determine whether the sample period has expired by counting
the number of increments or cycles of the clock 384.

When the MT manager 29 determines that the sample
period has expired, the MT manager 29 samples the current
location values of the MT 17 and the time value of the clock
38a. In other words, the MT manager 29 determines the
current location values of the MT 17 and the current time
value from the clock 382 and stores these valnes in the next
entry of the MT schedule 394, as depicted by blocks 78 and
79. This process repeats until the MT manager 29 determines
that the MT 17 has completed the route, Thereafter, the MT
manager 29 can use the MT schedule 394 to track the MT's
progress on fiture deliveries that utilize the route defined by
the MT schedule 394.

H. Alarm System

The MT manager 29 can be configured to compare the
corresponding entry and the location values supplied from the
sensor 18 in order o detemmine whether an alamm signal
should he generated. In this regard, the MT manager 29
preferably subtracts the location values in the corresponding
entry from the current location values of the MT 17 (as
determined by the sensor 18) to produce a deviation indicator,
Therefore, the deviation indicator indicates how far the MT
17 has deviated [rom the route defined by the MT schedule
39a.

The MT manager 29 is then designed to compare the devia-
tien indictor {0 an alarm threshold value to determine whether
an alarm signal should be transmitted to the BS manager 41.
The alarm threshold value corresponds with the distance that
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the MT 17 can deviate from the predefined MT scheduls 394
before an alarm is generated. Therefore, if the deviation indi-
cator exceeds the alarm threshold value, the MT manager 29
transmits an alarm message to the BS manager 41 via com-
munications devices 44 and 52, Preferably the alarm message
inciudes the current Jocation values produced by the sensor 18
s0 that the travel of the MT 17 can be tracked by the BS
manager 41.

Providing an alarm message, as described hercinabove,
helps to discover when an MT 17 has been stolen or hijacked
and helps law enforcement agencies tc recover the MT 17 by
tracking the travel of the MT 17 once the MT 17 has been
stolen. In this regard, the MT manager 29 automatically gen-
erates an alarm message and monitors ravel of the MT 17
once the MT 17 deviales from the MT schedule 394 by a
predetermined amount, The alarm message can be used by
law enforcement agencies to discover when the MT 17 has
been stolen and where the MT 17 is located, thereby helping
law enforcement agencies to recover the MT 17 once it has

22

threshold value, the MT manager 29 generates an alarm sig-
nal, Otherwise, no alarm signal is generated.

Further note that U.S, Pat, No. 5,751,245, which is entirely
incorporated herein by reference describes an alarm system
that can be employed when a vehicle substantially departs
[rom =2 predetermined route, for the security of transported
cargo.

I Alternative Embodiment of the MTCU

In an alternative embodiment of the MTCU, the “corre-
spoending entry™ of the MT schedule 39a can be defined as the
entry having location values defining a location along the
route that was most recently passed by the MT 17, Therefore,
the MT manager 29 monitors the signals 27 from the sensor
18 until the MT manager 29 determines that the M T 17 passed
a location corresponding with one of the entries in the MT
schedule 39a. The MT manager 29 determines whether the
MT 17 is early or late via the techniques described herein-
above using the aforementioned entry as the corresponding

entry.

been stolen. 0 Afrer determining whether to generate an alarm signal
Because the deviation indicator is defined relative to points and/or status message for the corresponding entry (2nd after
along the MT’s roufe of travel, an alarm can be generated generating the alarm signal and/cr the status message, if
when the MT 17 deviates from the route by a relatively small necessary), the MT manager 29 monitors the signals 27 again
ameunt, For example, the MT manager 29 can be configured for the next corresponding entry. Therefore, when a corre-
to transmit an alarm signal when the MT 17 deviates from its 3 sponding entry is detected (i.e., when the M manager 29
predefined route by approximately 20 [eel. Other distances, determines that the MT 17 passed a location correspending
both less than and greater than 20 fect, may be used to trigger with the location values in one of the entries of the MT
an alarm signal. However, it is generally desirable that a schedulc 39« for the first timc}, the MT manager 29 analyzes
certain amouni of deviation {depending on the expected driv- the values of the sensor 18, the clock 384, and the correspond-
ing conditions and the precision of sensor 18) be allowed so 2 ing entry to determine whether an alarm signal and/or statos
that the MT 17 can reasenahly maneuver through traffic with-  message should he generated. Thereafter, the MT manager 29
out generating false alarms. waits until the next comesponding entry is detected before
In addition, the alarm threshold value is selectable in the determining whether to generate another status inessage.
preferred embodiment. This value can be entered into the , Therefore, the MT manager 29 determines whether a status
computer system 31a by a human operator at the MT 17 via = message should be communicated to the BS manager 41 each
nput device 34a, for examplc. Alicratively, this valuc can be time the MT 17 passes a location corresponding with the
communicaled from the BS manager 41 to the MT manager location values in one of the entries of the MT schedule 39a,
29 via communications devices 44 and 52 at or around the  and the MT manager 29 refrains from communicating status
start of the route. The alarm threshold value can also be ,, messages as the MT 17 travels between locations defined by
hardwired into the computer system 31a with switches that the data jn the MT schedule 39a. In other words, the only time
can be manipulated by a human operator in order to selec-  the MT manager 28 transmits a status message is when the
tively change the value. Many other methodelogies known in MT 17 is passing a location correspending with one of the
the art may be used for selecling the value of the alarm entries in the MT scheduile 392 or a short time thercafter.
threshold value. 45 However, since it is possible for the MT 17 not to pass aay
It shouid be noted that in other embodiments, it may be 01 the locations defined in the predefined schedule when the
desirable for the MT manager 29 to generale an alarm signa] ~ MT 17 deviates from the route {e.g., when the MT 17 is
based on comparisons of the location of MT 17 to a pre- stolen), the MT manager 29 preferably determines whether to
defined geographical region instead of the route defined in ~ cOmmunicate an alarm signal periodically rather than waiting
MT schedule 39a. For example, it may desirable fo define a s for one of the locations defined by the MT manager 29 to be
region that is 30 miles {or some other distance) from the start ~ passed.
of the route (or some other particular location). Then, the MT T, Overal] Notification System Operation
manager 2% can be configured to generate an alarm signal if A possible implementation of use and operation of the
the MT manager 29 determines that the MT 17 is outside of  norification system 10 and associated methodology are
this predefined region based on the signals 27 received ffom 55 described herealter. For illustrative purposes only, assume
sensor 18. Such a methedelogy for generating an alarm signal that the MT 17 is to travel a predetermined route to a desti-
is particularly suitable for applications where only local  pation where the MT 17 is to pick up or deliver an item. For
deliveries are expected, for example. example, assume that the MT 17 is a bus that is to travel to a
There are various methodologies for determining whether bus stop to pick up a passenger and that this passenger is to
the MT 17 is outside ol the predefined region. For example, in 60 receive a notification signal when the MT 17 is ten minutes
one embodiment, the MT manger 29 subtracts the curent from the bus stop.
location values determined from signals 27 with the location Initially, the MT schedule 394 is stored in the MT manager
values of a particular point (e.g., the location values of the 29 and the base station schedule 39« is stored in the BS
start of the route, when the region is defined as any point manager 41. In the preferred embodiment, the MT schedule
within a certain distance ofthe start of the route) to derive the 65 39a was created and stored in the MT manager 29 as the MT
deviation indicator. As in the preferred emhodiment, if the 17 previously traveled along the same route. A copy of the MTT
deviation indicator has a magnitude greater than the alarm schedule 39 is preferably transferred to the BS manager 41
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via any suitable methodology and stored as the base station
schedule 3%a. For example, the MT schedule 3%a can be
copied to a magnetic disk and later downloaded in memory
305 or a copy of the MT schedule 39¢ can be transmitted to
the BS manager 41 via communications devices 44 and 52.

In embodiments where the MT schedule 394 is not previ-
ously created and stored by the MT manager 29, the MT
schedule 39a is preferably downloaded into both the BS
manager 41 and the MT manager 29. It is possible fo down-
load the base station schedule 394 in the BS manager 41 and
1o transmit a copy of the base station schedule 39a to the MT
manager 29 via comumunications devices 44 and 52 prior to
the start of the route. Any methodology for respectively stor-
ing the MT schedule 394 and the base station schedule 395
into the MT manager 29 and the BS manager 41 is suitable.

When the MT 17 begins travel, the MT manager 29 stores
the current value of the MT clock 384 and begins to monitor
the amount of time that lapses from that peint until comple-
tion of the route. Furthermore, as can be seen by block 82 of
FIG. 4B, the MT manager 29 also transmifs a start signal o
the base station manger 41 via communications devices 44
and 52 indicating that travel of the M1 17 is beginning. In
response, the BS manager 41 begins to monitor the lapsed
time as well,

In many situations, it may be desirable to begin menitoring
travel of the MT 17 after the M'L" 17 starts its route. This is
particularly true when unpredictable delays usuvally oceur
close to the staring point of the route. For example, when the
MT 17 is a school bus taking children home from school,
unpredictable defays may occur close 0 the slarting peint
(i.e., at the school) where traffic is often congested. Therefore,
instead of transmitting a start signal to the BS manager 41
when the MT 17 begins traveling, the MT manager 29 waits
for a predetemmined time period or until the MT 17 has trav-
eled a predetermined distance from the starting point hefore
transmitting the start signal, For example, the MT manager 29
can monitor the travel of'the MT 17 from the starting point via
the sensor 18 and transmit the start signal once the MT man-
ager 29 determines that the MT has traveled one-eighth of a
mile from the starting point. In this regard, location values
representing a predetermined point along the route of travel
and one-eighth of a mile from the starting point can be stored
in the MT manager 29. When the MT manager 29 determines
that the MT 17 passes this point, the MT manager 29 deter-
mines that the MT 29 has traveled more than one-eighth of a
mile and transmits the start signal,

Preferably, the predetermined schedules 394 and 395 both
use the point where the MT manager 29 transmits the start
signal as the starting point for the route. Therefore, the dis-
tances and times stored in the predetermined schedules 394
and 395 are relative to the predetermined location where MT
manager 29 transmits the start signal instead of the actual
starting point of the route. However, this is not a necessary
feature, and the location values and time values stored in the
predetermined schedules 394 and 395 may be relative to other
points both along the route of travel and outside of the route of
travel.

As the MT 17 travels, GPS satellites 23 transmit wireless
signals 21 1o sensor 18 that can be analyzed through tech-
niques well known in the art to determine a position (i.e.,
current location values) of the sensor 18 (and, therefore, of the
MT 17) relative to a particular reference point, as depicted by
block 85 of FIG, 4B. For example, in GPS systems, the
intersection of the Equator and the Prime Meridian is typi-
cally used as the reference point. Sensor 18 recejves the
signals 21 and determines location values representing the
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position of the MT 17 relative to the reference point and
transmits these values to MT manager 29.

The MT manager 29 compares the current location values
ofthe MT 17 with the location values in the MT schedule 39a
in order 1o determine which entry in the MT schedule 394
carresponds with the current location of the MT 17, as shown
by block 87 of FIG. 4B. The correspending entry is preferably
the entry having iocation values that most closely match the
current location vajues received from the sensor 18.

After selecting the corresponding entry, the MT manager
29 retrieves the location values associated with the corre-
sponding eniry and subtracts these values from the current
location values received from the sensor 18 and used by the
MT manager 29 to select the comresponding entry. Referring
to block 91 of FIG. 4B, the resulting value or values (referred
lc as the deviation indicater) indicates the MT’s deviation
from the MT schedule 39a. As shown by block 93 of FIG. 4B,
the MT manager 29 then compares the deviation indicator to
the alarm threshold value, If the deviation indicator exceeds
the alarm threshold value, then the MT manager 29 transmits
an alarm message to the BS manager 41, as depicted by block
95 of F1G. 4B. The alarm message includes the current loca-
tion of the MT 18, and the BS manager 41 tracks the location
of the MT 17 based on the alarm messages transmitted from
the MT manager 29. The information provided by the alarm
message canbe used by law enforcement agencies to track the
MT 17.

After determining whether an alarm message should be
generated, the MT manager 29 retrieves the time value asso-
ciated with the corresponding entry and compares it with the
time value indicated by clock 38a (i.e., the time value indi-
cating the amount oftime elapsed since the start of the route),
The MT manager 29 also retrieves a predetermined threshold
value indicating how pmich the MT 17 can deviate from the
MT predefined schedule 392 before the MT 17 is considered
o be off schedule. Referring to block 97 of FIG, 4B, if the
difference of the forepoing time values exceeds the predeter-
mined threshold value, then the MT manager 29 determines
that the MT 17 is off schedule. However, if the difference of
the foregoing time values is less than the predetermined
threshold vatue, then the MT manager 29 determines that the
MT 17 is on schedule.

When the MT manager 29 determines that the MT 17 is on
schedule, the MT manager takes no further action regarding
the current location values received from the sensor 18, The
MT manager 29 merely receives a new set of location values
from the sensor 18 and analyzes the new set of values accord-
ing to the methodology described herein. However, when the
MT manager 29 determines that the MT 17 is off schedule, the
MT manager 29 generates a status message and transmits the
status message to the BS manager 41, as depicted by block 99
of FIG, 4B.

In this regard, the MT manager 29 determines whether the
MT 17 is early or late and how far the MT 17 is off schedule
{e.g., how many minutes or miles the MT 17 is from the
location specified by the location values in the corresponding
entry). The MT manager 29 then gencrates a status message
including this information and transmits the status message to
the I35 manager 41 via communications devices 44 and 52.

Inorder to reduce the number of transniissions between the
MT 17 and the base station control unit 40, the MT manager
29 preferably (although not necessary) transmits the status
message to the BS manager 41 only if another status message
has not been transmitted within a predetermined deiay period.
For example, if a status message has been sent within a
predetermined time period, for example, within the last five
minutes, then the MT manager 29 refrains from sending
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another status message. [t should be apparent to one skilled in
the art that other delay periods can be selected to update the
jocation of the MT 17 at a desirable rate.

Furthermore, it is possible to selectively control the delay
period. For example, when the MT 17 stops to make a deliv-
ery or is slowly traveling through congested areas, it may be
desirable to increase the delay period to decrease the number
of status messages sent to the BS manager 41. Alternatively,
when the MT 17 is iraveling quickly and the location of the
MT 171s changing rapidly, it may be desirable to decrease the
delay period. Furthermore, when the MT 17 enters an area
where no immediate deliveries or pick ups are to made, there
is n¢ immediate need to monitor the MT 17 and the delay
period can be increased. The delay periods can be predefined
in memory 30u, can be controlied by the operator of the MT
17, er can be controlled via signals transmifted from remote
locations to the MT manager 29 {e.iz., from the BS manager
41 to the MT manager 29 via communications device 44).
Other methodologies for controlling the delay periods are
possible.

Another way to reduce the number of transmissions of
status messages at desired times is to selectively mcrease the
predefined amount that the MT 17 should be off schedule
before a status message is transmitted to the base station
control manager 41. Similar to the changes in the delay peri-
ods described above, the changes to the aforementioned pre-
defined amount can be predefined in memory 30z, can be
controjled by the operator of the MT 17, or can be controlled
via signals transmitted from remote locations to the MT man-
ager 29 (e.g., from BS manager 41 to MT manager 29 via
communications device 44),

The input device 34a {FIG. 2) can be used to input changes
in the delay period and/or in the predefined amount that the
MT should be off schedule before a status message is trans-
mifted. In this regard, the input device 34 a may include
switches, buttons, a key pad, or any other device that can be
manipulated by the operator of the MT 17 to input the
changes.

When the BS manager 41 receives a status message, the BS
manager 41 stores the status message in memory 306, If
desired, the BS manager 41 transmits a message to the user
via communications devices 72 and 73 indicating that the MT
17 is off schedule and indicating how much the MT 17 is off
scheduie in response to the status message.

The BS manager 41 periodically determines whether a
notification message should be sent o the user indicating that
arrival of the MT 17 at the bus stop is imminent (e.g., indi-
cating that the MT 17 is ten minutes from the bus stop). Inthis
regard, the notificaticn message should be sent to the user
when the MT 17 is within a predetermined proximity (i.e., a
predetermimed time or distance) [rom the bus stop. To deter-
mine whether the notification message should be sent, the BS
manager 4] compares the location values of the current loca-
tion of the MT 17 to the location values of the predetermined
location (e.g., the bus stop). If the difference between the
location values of the current location of the MT 17 and the
bus stop is greater than a threshold value, then the MT 17 is
foo far from the bus stop for netification to be sent ta the user,
Therefore, a notification message is not generated. However,
if the difference between the location values of the current
location of the MT 17 and the bus stop is less than the thresh-
old value, then a notification mnessage is transmitted to the
user via communications devices 72 and 73, unless a similar
notification message (i.e., a message indicating that the MT
17 1s off schedule by the same amount) associated with the
bus stop has previously been sent to the user.
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In determining the current focation of the MT 17, the BS
manager 41 assumes that the MT 17 is on schedule unless a
recent status message has been received. Therefore, the MT
manager 41 determines which entry in the base station sched-
ule 39 corresponds to the assumed location of the MT 17. In
this regard, the MT manager 41 compares the time values in
the base station schedule 395 with a lapsed time value indi-
cating how much time has lapsed since the MT 17 started the
route, The entry having a time value closest to this lapsed time
value is the corresponding entry. The location values associ-
ated with the corresponding entry represent the assumed loca-
tion of the MT 17. Unless a recent status message has been
received, the BS manager 41 uses these location values as the
current location values to be compared against the location
values of the predetermined location (e.g., the bus stop) in
order to determine whether a notification message should be
sent to the user. However, if a recent status message has been
received, then the BS manager 41 determines the cumrent
location values of the MT 17 based on the recent status
messa2ge and/or the location values asseciated with the cor-
responding entry.

For example, if the recent status message includes location
values indicating the actual location ot the MT 17, then the BS
manager 41 uses these values to compare with the coordinate
values of the predetermined location (e.g., the bus sfop).
However, if the status message only indicates how much the
MT 17 is off schedule, then the BS manager 41 calculates the
current Jocation values of the MT 17 based on the status
message and the location values associated with the corre-
sponding entry in the base station schedule 395,

Once the cusrent location values of the MT 17 have been
determined, the BS manager 41 compares the current location
values of the MT 17 with the location values of the predeter-
mined location (e.g., the bus stop) as previously described
hereinabove to determine whether a notification signal should
be transmifted to the user.

The operation of the preferred embodiment has been
described hereinabove in the context where the MT manager
29 compares location values to determine the corresponding
entry in the MT predefined schedule 3%a. Therefore, the MT
manager 29 compares the time value associated with the
corresponding entry in the MT schedule 39a to determine
whether or not the MT 17 is on schedule, However, it should
be apparent to one skilled in the art upon reading this disclo-
sure that time values may be compared by the MT manager 29
to determine the corresponding entry in the MT predefined
schedule 394a.

In this regard, the entry in the MT schedule 394 having a
time value most closely matching the lapsed time value indi-
cated by theclock 384 (1., the value indicating the amount of
time lapsed since the start of the route) can be selected as the
corresponding eniry. As a result, the MT manager 29 deter-
mines how far the MT 17 is off schedule based on distance
rather than time. For example, if the difference between the
current location values of the MT 17 (as determined by the
sensor 18) and the location values associated with the corre-
sponding entry is greater than a predetermined threshold
value, then the MT 17 is off schedule. Otherwise, the MT 17
is on schedule. Furthermore, regardless of which embodi-
ment is used to determine how far the MT 17 is off schedule,
the MT manager 29 can indicate how far the MT 17 is off
schedule via the status message using either distance values,
time values, or any other type of values known in the art for
indicating the position of the MT 17.

It should be noted that the preferred emhodiment has been
described hereinabove assuming that the sensor 18 is capable
of determining the MT"s location based on signals received
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from satellites 23. However, this is not a necessary feature,
and any typeofsensor 18 that may be used for determining the
MT’s position along the route of travel is sufficient. For
example, the sensor 18 may be designed as an odometer that
indicates how far the MT 17 travels. Therefore, the predeter-
mined points along the route of travel used to determine
whether the MT 17 is on or off schedule can be defined in the
schedules 39a and 395 relative to their distance from the
starting peint of the route. In other words, the location values

28

authentication information or indicia to be described later in
this docurnent, a PCID travel data tabie 687 having information
pertaining to travel of a tracked PCD 75, a traffic flow pre-
dicament data tabte 68;, a package data table 684, a failure
states data table 68/, a tasks data table 68m, sub-tables of the
foregoing, etc. The tables 68 include related fields for linking
and relating various elements in the various tables 68,
Furthermore, in this embodiment, MTCUs are related to
identification values in MT data table 68a, and these values

stored in the schedules 394 and 394 correspond to distance 10 are correlated with travel data in MT travel data table 68e.
values indicating how far the predetermined points are from Travel data can include information such as, but not limited
the starting point of the route. Therefore, the MT manager 29 10, the MTCU’s coordinate values (i.c., the MTCU’s 15 loca-
can determine how far the MT 29 is from any of the prede- tion relative to a predetermined reference point), information
termined points by determining how far the MT 17 has trav- regarding delivery status of iterns to be delivered, and/or the
eled from the starting point of the route. 15 times that the MTCU 15 reached particular locations or stops.
. , The database 94 is configured to contain all of the desirable
K. User Notification Preferences and Reports information to monitor the status of each MTCU 15 assaci-
BS manager 41 is designed to receive the travel data trans- ated with the notification system 10.
mitted from MT manager 29 and to monitor the travel of the Referring to FIG. 5B, data manager 67 is configered to
MT attached to the MTCU 15 by monitoring the travel of the 24 jncnde a monitering mechanism 69. The functionality of
MTCU 15. In this regard, BS manager 41 is designed 10 monitoring mechanism 69 is depicted in FIG. 5C. As shown
include a data manager 67 configured to receive the travel by blocks 884-88/ of FIG. 5C, monitoring mechanism 69 is
data via signal 66 from communications device 52, as configured {o receive travel data from MTCU 15 and to com-
depicted by 1G. SA. Data manager 67 isdesigned o storethe ¢ the travel data with predefined preference data stored in
travel data for each MTCU 15 heing monitored ina database ;5 the database 94, particularly the user data table 685. Prefer-
94, which is preferabiy a relational database having a number ence data, as used herein, is data that defines the preferred
of tables 68, bul other databases are possihle, for example, parameters indicating when to notify a user of the impending
flat-file datahase, inverted-list database, one made up of arival of the MTCU 15 at a particular location. 1t can be
lookup tables, etc. system defined or user defined. For example, preference data
As is well known in the art, a relational datahase is a 30 can be coordinates of a desired location whereby a notifica-
database or database management system that steres infor- tion message is sent to a user when the coordinates of the
mation in tables—rows and columns of data—and condncts  MTCU 15 pass the coordinates of the desired location. In this
searches by using data in specified columns of one table to  context, the desired location defined by the preference data
find additional data in another table. In a relational database, can, for example, represent a focation that is a predetermined
the rows of a table represent records (collections of informa- 35 distance from the user house, place of delivery or pickup, or
tion about separate items) and the columuns represent fields other particular focation, Therefore, when the user receives
(particular attributes of 2 record). In conducting searches, a the notification message, the user is aware of the approximate
reiational database matches information frem a field in one [ocation of the MTCU 15 or of the distance of the MTCU 15
table with information in a COI’I‘CSPODdiIlg field of another from a predetermined pojnt (j.e., of the pmx]ml[y of the
tahle te produce a third table that combines requested data 490 MTCU 15 from a predetermined point or lacation). Conse-
from beth tables, For example, if one table contains the fields quently, the user can prepare for the arrival of the MTCU 15,
MOBILE-THING-ID, PACKAGE-ID, and LOAD-DATE, since the user knows that arrival of the MTCU 15 is imminent.
and another contains the fields STOP-TIME, MOBILE- As an altemative embodiment, the preference data can
THING-ID, and STOP-LOCATION, a refational database define a certain time before the MTCU 15 reaches a destina-
can match the MOBILE-THING-ID fields in the two fables to 45 tion or other particular location (i.e,, a proximity of the
find such information as the possible pickup stop locations for MTCU 15 from the predetermined point). In this regard, the
packages transparted by the MT or the delivery times (stop  monitoring mechanism 69 is designed to determine the loca-
times) for ali packages loaded on the MT within the last day. tion ofthe MTCU 15 from the travel data stored in MT travel
In other words, a relational database uses matching valuesin  data table 68 of database 94. The monitoring mechanism 69
two tables 1o relate information in ane (o information in the sy is then designed to calculate the time it will take for the
ather, MTCU 15 1o reach the location specified by the preference
Although-not limited to this configuraticn, in one embodi- data based on the location of the MTCU 15 and the location of
ment, among, athers, the database 94 includes, among other the desired destination. In calculating the travel time, the
things and in general, an M1 data table 68« having informa- monitoring mechanism 69 can be confipured to make
tion pertaining to the MT, such as an ID, type (package, 55 assumptions about the time necessary to trave] to the specified
mabile vehicle type, etc.), model, whether the thing has air location. For example, if the route of the MTCU 15 is through
conditioning, ctc.; a user data table 686 having information congested areas, the monitoring mechanism 69 can assume a
regarding user preferences; a communication method data certain delay time for traveling certain distances, and if the
table 68¢ having information pertaining to various commu- route of the MTCUJ 15 is through [ess congested areas, the
nications methods that can be utilized for contacting a user 60 monitoring mechanism 69 can assume another deiay time that
{(which can be linked to the user preferences); a stop location is less than the delay time assumed for the congested areas.
data table 684 having information pertaining to stop locations Alternatively, the monitoring mechanism 69 can use an aver-
of MTs; an MT (MT) travel data table 68e having mformation age of the times it has previousty taken for MTs 17 to travel
concering travel status of MTs, an advertisement data table over the same route during other deliverics. Therefore, by
68/ having advertisements that can be communicated to a 65 comparing the travel data transmitted from MTCU 15 with
PCI375; a PCD data table 68g having information pertaining preference data, the monitoring mechanism 69 can determine
to the devices 75; an authentication data table 68% having when to send a notification message to a user.
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As depicted by blocks 88a, 885, 88¢, and 88/ of FIG. 5C,
the preference data can be stored in user data table 685 of the
database 94 (FIG. 5B). As stated bereinhefore, the MT travel
data table 68e of the database 94 is preferably configured to
store the travel data associated with each MTCU 15 in a
respective entry uniquely identified with the associated
MTCU 15. Accordingly, each data entry can also inciude the
preference data associated with each MTCU 15 that corre-
sponds with the eniry, or the preference data can be stored in

30

The contact information {and preference data, which witl
be discussed in further detail hereinafter) can be mamually
entered or downloaded into the user data table 685 in order to
activate a user for the notification system 10. In this regard, a
system operator can receive the contact information (and
preference data) via a telephone call or e-maii, for example,
and manualfy enter the information into the notification sys-
temn 10.

However, in the preferred einbodiment, the contact infor-

sepa rate entries which are correlated with corresponding 19 mation is automatically entered into the user data table 685
MTCU entries. . s .
L. . . ) viaawnessage manager 82, which is depicted by FIG. 5B. The
OPCE the nonitoring mechanism 69 determines that 2 nati- functionality of the message manager 82 is shown in FIG, 5D,
}’icathn message shoulqbe sent to a user, the data manager 67 The message manager 82 is configured to receive, via com-
is designed to communicate a message to a user at a remote P device 72 (FiG. 1), an activation request from a
lecation via PSTN network 55 and communications devices ' munications device e 1
72 and 73 (FIG. 1). Inn this regard, communications devices 72 userat PCD75, as shown by blacks 30a, .90b’ 20701 FIG. SI.)'
and 73 are preferably PSTN modems capable of communi- In th1s.regard, the.request can.be fransmitted tc PCD 75, via
cating with PSTN network 55. Data manager 67 is designed any suitable techmque knownin the a_rt, andthe BSCI,J 38'can
to transmit the message as signal 70 to user communications he f:onﬁgured to . include a phirality of communications
device 72, which communicates the message with PTSN 20 devices 72, as depicted by FIG. SA.
network 55 via signal 74. PTSN network 55 then communi- Each of these communications devices 72 can be config-
cates the message to communications device 73, which is ured to simultanecusly communicate with a respective user of
preferably configured to communicate the message to a PCD the notification system 10. The information received by the
75. PCD 75 is confignred te notify the nser of the impending communications devices 72 can be transmitied to message
arrival of the MTCU 15. As mentioned, PCD 75 can be a *° manager 82 (FIG. 5B) via any suitable technique, such as time
compuler capable of displaying tt_le notification through division multiplexing, for example. Each user communica-
e-mail or some other communications software. Alterna-  {jons device 72 can also be designed to communicate with
tively, PC]? 75 can be a telephone, a pager or any other device different coonmunications media. For example, one user com-
capable of notifying a user. 5o Mumications device 72 can be designed as a modem to com-
1. User Activation municate with a modem associated with a user. This user
Tn order for data manager 67 to transmit a notification PCD communications device 72 can be designed to send data con-
75, dzta manager 67 should be aware of certain contact infor-  figured to prompt the user to return data pertaining to contact
mation enabling data manager 67 to contact the PCD 75. In information. An example of such a prompt, could be a tem-
this regard, data manager 67 is configured 1o include a user 45 Plate or web page where the PCD 75 (i.e., a computer in this
data 1able 685 (FIG. §) containing contact information per- case) displays the template, and the user can fill in fields of the
taining to each user that is to receive a notification message  template with the appropriate contact information. Alterna-
from the data manager 67. In the preferred embodiment, the tively, another one of the user communications devices 72 can
user table 685 is capable of nniquely identifying cach userof ~ be designed to receive a telephone call from a user and o
the notification system 10, and has entries that specify contact ,, prompt the user to enter data through touch-tone signaling.
information associated with each user. Each entry preferably Other user communications devices 72 can be designed to
includes a user identification number unique to each user that communicate with other types of communications media
identifies the information in the entry as relating to a particu- known in the art.
lar user, Once the message manager 82 {FIG. 5B) receives the
Each entry preferably includes a value specifying the 45 request from the user, the message manager 82 js designed to
medium through which the user has specified to be contacted.  determine that the request is a request for activation (i.e., a
For example, the value can indicate that the user is to be request for the user to be entered inte the notification systern
contacted through e-mail, in which case the entry shouldalso ~ 10). In response, the message manager 82 transmits data to
include the user e-mail address. Alternatively, the value can the user, via user communications device 72, in order to
indicate that the user is to be contacted through a telephone so Prompttheuser to transmit the necessary contact information,
callora page. In these situations, the entry should also include a8 shownby black 90g of FIG. 5D, In this regard, the message
the user telephone number or pager number. The value can ~ manager 82 is configured to determine the type of medium
also indicate multiple methods of notification. For example, ~ used by the user to communicate the request foractivation and
the value can indicate that the user is to be first contacted via 0 lransmit a prompt to the user that is compatible with this
telephone. If there is no answer when the data manager 67 ss medium. For example, when the user is communicating via a
attempts to deliver a notification message, then the dataman- ~ modem, the message manager 82 is configured to transmit
ager 67 can be configured to attempt notification via paging, signals compatible with the user modem in order to prompt
If paging fails, then the data manager 67 can be configuredtc ~ the wser (o enter the appropriate contact information. This
aftempt notification through e-mail or other computer ori-  data could be in the form of a web page transmitted through
ented messaging systermn. Accordingly, the order of notifica- 6o the Internet, or the prompt could simply be messages trans-
tion media should be indicated by the data in the user data mitted through e-mail or some other data communications
table 685, and the contact information necessary for each system.
method selected {e.g., the telephone number, pager number, When the user is communicating via a PCD 75 in the form
and e-mail address of the user) should also be included in the of a telephone, the message manager 82 can be designed to
entry. It should be noted that various other communications 65 transmit recorded messages to the user. The user can then
media and combinations of communications media can be select or enter data by transmitting touch-tone signals in
employed. response to the prompting messages, as is commonly known
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in the art. The message manager 82 may be configured to
communicate with the user in ather formats and media known
in the art.

Once the message manager 82 receives the contact infor-
mation from the user, the message manager 82 is designed to
store the contact information as an entry in the user data table
685, as depicted by block 204 of FIG. 5D. When the moni-
toring mechanism 69 determines that auser should be notified
of an impending arrival of an MTCU 15, the monitoring
mechanism 69 is designed to send & nofification command to
message manager 82. The notification comunand may include
fravel data to be sent to the user, such as data indicating that a
particular MT is a certain proximity from the destination
defined, by the preference data. In response, the message

32

associated with the bus number and stop number entered by
the wser in order to register the user with the notification
system 10,

As depicted by Block 904 of FIG. 5D, the message manager
82 is preferably designed to automatically transmit to momni-
toring mechanism 69 the preferences selecled by the user that
pertain to when the user is to be notified. The menitoring
mechanism 69 is designed to store this preference informa-
tion in the database 94 and designed to relate it to the selected
MTCU 15.

Once a user becomes activated with the notification system
10, the uscr may make changes to the preferences specified by
the user, as shown by blocks 90/-90m of F1G. 5D. The mes-
sage manager 82 is configured to receive the request for

manager 82 is designed to retrieve the contact information 15 changes from the vser. The message manager 82 can be con-
associated with the user from the user data table 685 and to figured to request the user to resubmit all contact information
determine how to contact the user based on the retrieved and preference data, as updated, or can be configured to
contact information, as depicted by blocks 90¢ and 904 of  request the user o cnly submit desired changes to the contact
FIG. 5D. information or preference data. After receiving the new data,
The message manager 82 is then designed to transmit a 20 the message manaper 82 is confipured to update the contact
message compatible with the medium previously selected by information in user data table 685 and to send a request to
the user for notification, as depicted by hlock 90e of FIG. 5D. monitoring mechanism 69 to update the preference data relat-
The message can include any travel data sent to the message ing to the monitoring of travel data. In response, monitoring
manager 82 from the monitoring mechanism 69, For mechanism 69 is designed to update the preference data in
example, when the contact information indicates that a tele- 25 dalabase 94, as shown by blocks 88¢ and 884 of FIG. 5C.
phone call is the preferred medium for notification, the mes- It should be further noted that as described hereinabove,
sage manager 82 can send a recorded telephone message to the preference data and travel data can be automatically
the telephone number that is indicated by the contact infor- received and stored in the database 94 and selected MTs 17
mation retrieved from the user data table 6854. If the monitor- can be autornatically monitored by the notification system 16,
ing mechanism 69 included travel data indicating the time of 30 2. Requests for Travel Data
arrival inthe command to message manager 82, then message In addition to providing the user with automatic advance
manager 82 can be configured to include a message indicating notification of an impending arrival of an MTCU 15, the
the expected time of arrival at a particular location. Alterna- notification system 10 can also be used to provide the user
tively, the same information can be sent via e-mail, facsimile, with travel data on demand, as depicted by blocks 90n-%0p,
pagé or other type of communications medium 1o the user, 35 904 and 90e of FIG. 5D. In this regard, the user communica-
depending on the preferences selected by the user during tions device 72 is designed to receive a request for travel data
activation, from a user. For example, the user may cali the communica-
During activation, the message manager 82 can be further tions device 72 on a telephone and through touch-tone sig-
configured to prompt for and receive preference data (i.e., naling select, among other options, an option fo discover the
data pertaining to when the user is to be notified) from the 40 distance and/or time a particular MTCU 15 is from the des-
user, as shown by block 90g of FIG. 5D. In this regard, the tination specified by the user preference data or specified by
message manager 82 can be designed to prompt the user to the user during the request for travel data. The vser commu-
return information indicating which MTCU 15 is to be moni- nications device 72 is designed to transmit the user selections
tored on behalf of the user and when the notification is to be to inessage manager 82. Based on the selecticns, the message
sent to the user, For example, the user can be prompted to 45 manager 82 is designed to determinc that the user message is
select an MTCU 15, a destination {or other particular loca- a request for travel data. Inresponse, the message manager 82
tion), and a notification preference to indicate a time or dis- sends a request to monitoring mechanism 69 to retrieve the
tance that the MTCU 15 should be from the selected destina- requested database 94.
tion or ofther particular location when a notification is to be The momitoring mechanism 69 is designed fo receive the
sent to the user. In response, the user specifies, through any 50 request for travel data {rom message manager 82 and to
known suitable commurrications technique, which MTCU 15 interpret the request in order to determine which travel infor-
the user wishes the notification systern 10 to monitor and how mation from the MT travel data table 68e of the database 94 is
the user wishes to be notified of an impending arrival of the desired by the user, as depicted by blocks 88/ and 887 of FIG.
selected MTCLU 15 at the selected destination. If the user 5C. The monitoring mechanism 69 is then designed to
knows the coordinate values of the destinaticn, the user can 55 retrieve from the database 94 the desired travel data and to
simply transmit the coordinate values to the data manager 67. transmit the retrieved travel data to message manager 82, as
If'the vser selects the destination without supplying the coor- shown by blocks 88% and 88! of FIG. 5C.
dinates of the destination {e.g., the user selects a destination In the case where the user desires to know the time and/or
from a list of locations) then the data manager 67 is preferably distance the selected MTC1J 15 is-from the selected location,
designed to determine the coordinate values transparently. 60 the monitoring mechanism 69 is designed to retrieve from
In some instances, the user may be aware of the vehicle MT travel data table 68e of database 94 the coordinates of the
number and stop number used by the nofification system 10 te destination specified by the user (if not provided in the request
identify a particular MTCU 15 and destination. For example, for travel data) and the current coordinates of the MTCU 15 of
many buscs arc associated with 2 commonly known bus num- interest to the user. Prior to retrieving this data, the monitoring
ber, and the stops along the bus’ route are associated with 5 mechanism 69 can be configured to update the travel data for
commonly known bus stop numbers. The data manager 67 the MTCU 15 by transmitting ar: update request to the MTCU
can be configured to recognize the MTCU 15 and destination 15 via MT communications device 52. Similar to the user
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communications devices 72, a plurality of MT communica-
tions devices 52 may be located at the BSCU 38 in order for
multiple MTs 17 to simultanecusly communicate with the
montioring mechanism 69, as depicted by FIG. 5B. The MT
communications devices 52 are configured to communicate
with the monitoring mechanism 69 through any suitable tech-
nique, such as time division multiplexing, for example.
After receiving the update request via communications
devices 52 and 44, the MT manager 29 is designed to transmit

34

routed to user) associated with the user for sending the map-
ping data. The message manager 82 is then designed to trans-
mit the mapping data to the retrieved address, which prefer-
ably identifies a computer assoctated with the user. When the
PCD 75 (i.e., a computer in this case) receives the mapping
data, the user computer is configured to render a graphical
display depicting a map that shaws the MT s location relative
to the destination on the map.

If desired, the monitoring mechanism 69 can be configured

the current values of the MT travel data to the monitoring 10 to transmit the coordinate values of the MTCU 15 to the
manager 69. By updating the MT travel data before respond- mapping system 86 each time the coordinate values are
ing to the user request for travei data, the monitoring mecha- updated. The user request for travel data can request this
nism 69 can ensure the accuracy of the response transmitied feature or the user can indicate this desire in the preference
to the user. data submitied during activation. Accordingly, for each
After retrieving the coordinate values from the database 94, 15 update, the mapping system 86 is designed to fransmit
the monitoring mechanism 69 is designed to calculate the updated mapping data to the user computer 75 via message
distance that the MTCU 15 is from the selected destination manager 82, as previously described. As a result, the position
based cn the coordinate values of the MTCU 15 and the of the MTCU 15 is updated, and the user can monitor the
coordinate values of the destination. If the preference data progress of the MTCU 15 on the display map rendered by the
and/or request for travel data indicates that the user is to be 20 computer 75.
notified when the MTCU 15 is acertain time from the selected Although the preferred embadiment iflustrates the requests
destination, the monitering mechanism 69 is then designed to for travel data by determining the distance the MTCU 15 is
determine the estimated time of arrival of the MTCU 15 at the from a particular location or by determining the time the
destination based on this distance. As described previously, MTCU 15 is from the particular location, other information
the monitoring mechanism 69 is designed to either assume 23 can be used to indicate the proximity of the MTCU 15 from
that certain distances will take a certain amount of time to the particular location. For example, the message transmitted
travel based on the type of traffic conditions usually encoun- to the user in resporse to a request for traved data can indicate
tered on the route or to calculate an average time previously that the MTCU 15 is currently at anather particular location or
required for MTs 17 of the system to travel the route. To landmark, preferahly known to the user. Any other informa-
increase the accuracy of the calculations, the route should be 30 tion indicating the proximity of the MTCU 15 frem a particu-
divided into sections where the time required to travel each lar location can be used.
section is independently calculated. Furthermore, time delays 3. Establishing User Preferences
associated with scheduled stops or deliveries can be factored Initially, a user at remote location establishes communica-
into the calculations by assuming a delay time for each stop or tion with the message manager 82 via commumications
delivery depending on the type of stop or delivery expected. 35 devices 72 and 73. As used herein, the term “remote focation™
. After calculating the distance and, ifrequested, the time the shall refer to any location off the site of the BSCU 38. The
MTCU 15 is from the destination, the monitoring mechanism user can establish communication via a telephone, an e-mail
69 is configured to transmit the calculated values to the mes- message, the Internet, or any other suitable communication
sage manager 82, In response, the message manager 82 is medium. The message manager 82 preferably transmits a list
designedto transmit the calculated information to the user via 40 of options fo the user, such as whether the user would like to
user commumnications device 72. Since the user already has an activate a monitoring of a particular MT, to retrieve travel data
established communications connection with user communi- for a particular MT or to modify preferences previously
cations device 72 when requesting travel data, there is no need selected by the user in an earlier communication session with
for the message manager 82 10 consult the contact informa- tbe message manager 82. In response, the user selects the
ticn in the vser data table 686, The message manager 82 can 45 activation option.
simply transmit the data over the same connection. However, The message nianager 82 then prompts the user to select
if desired, the message manager 82 may consult the contact certain preferences. For example, the message manager 82
information in the vser data table 685 to determine the user can request the user to identify a particular MTCU 15 that the
preferences in notification and notify the user of the distance vser wishes the notification system 10 to track and a particular
and/or time accordingly. 50 destination for the selected MTCU 15. If the user knows the
The monitoring mechanism 69 can also be configured to identification number of the MTCU 15 or MT stop number
transmit a command fo a mapping system 86 (FIG. 5B) to used by the notification system 10 to identify the particular
Iransmit mapping data to the message manager 82, if the user MTCU 15 and/or destination, the user ¢can simply fransmit a
request for travel data or user preference data in database 94 ~ message including this information. As an example, the bus
includes a request for a mapping. The mapping system 86 55 numbers and/or bus stops of commercial and state operated
may be any system known in the art for producing and sup- buses are usually available to the public. Therefore, the user
plying a uscr with mapping data for rendering a display of a may be awarc of the bus number and/or stop number of a
map. The command to the mapping system 86 preferably particular bus that the vser wishes to ride, and the user can
includes the coordinate values of the MTCU 15 and the des- simply transmit the hus mumher and/or stop number to the
tination. In respense, the mapping system 86 transmits to 60 message manager 82. Also, the user should be able to specify
message mnanager 82 mapping data sufficient for forming a other identifying information such as the day or days of
display map with the locations of the MTCU 15 and the desired travel and the time of day of desired travel,
destination praphically displayed by the display map. The In the embodiment where the user is expecting to receive a
message manager 82 is designed to retrieve the contact infor- package from a particular delivery vehicle, the user may be
mation for the user requesting the travel data and is further s5 aware of the package number or delivery number used by the
configured to determine an address (e.g., an 1P address or notification system 10. Therefore, by specifying the package
other type of address indicating how the mapping dataistobe  number and the address that the vehicle is to deliver the
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package, the particular MTCU 15 of the vehicle that is to
deliver the package can be located by the notification system
10. In this repard, a database should be defined by the opera-
tors of the notification system 10 that relates package num-
bers to MTCU 15 numbers.

Alternatively, if the user is unable to identify a particular
MT or MTCU 185, the message manager 82 can send infor-
mation to the user that can be used to help the user identify a
particular MTCU 15. For example, the message manager 82

36

methods known in the art for categorizing the entries and
comrelating the entries with a particular MT or with the travel
data of a particular MT are also possible.

Once the message manager 82 has received the desired
contact information and travel data preferences from the user,
the communication between the message manager 82 and the
user can be terminated. The BS manager 41 should now have
sufficient information to monitor the selected MTCU 15. I
the user wishes to change the contact information and/or the

can transmit to the user a list of buses or a list of MT stops to 10 travel data preferences, the user can reestablish communica-
the user. The user can use this information to select a particu- tion with the message manager 82. The message manager 52
lar MTCU 15 that is suitable to the user. preferably recognizes the user requests as an update rather
Also, the message manager 82 can send map data from than an activation and prompts the user to transmit the new
mapping system 86 to the user. The user can then view the information. In this repard, the message manager 82 can
map and select points on the map where the user would like to 15 prompt the user for all of the desired contact information
know when the MTCU 15 reaches the selected point. The and/or preference data, similar to the activation session, and
points available for selection can be predetermined, such as simply replace the previously stored contact information and/
scheduled bus stops or other types of vehicle stops, or the user or preference data, or the message manager 82 can prompt the
can be allowed to freely select any point on the map. In either user for only the information to be updated and then merely
case, the mapping logic preferably transmits the coordinates 20 update the previously stored information.
of the selected points to the message manager 82, which can 1t should be noted that the information transferred between
use this information to not only identify the selected destina- the user and the message manager 82 can be interfaced with
tion, but to also choose an appropriate MTCU 15. _ the message manager 82 through a human operator during the
The message manager 82 also prompts the user to enter activation session or update session described heremabove
contact information such as how the user would like (0 be 25 and during other sessions, which will be described further
notified of an impending arrival of the selected MTCU 15 at hereinbelow. The human operator can prompt the user for
the selected destination. In response, the user selects a noti- certain information through a telephone call or other suitable
fication medium or combinations of media to be used to notify medium of communieation and can enter the response of the
the vser and supplies the necessary information to enzble user into the message manager 82.
commutication of the notification. For example, if the user 30 4. Monitoring the MT
selects a telephone as a notification mediur, then the user The monitoring mechanism 62 of F1GS. 5B and 5C, upon
provides a telephone number. In addition, if the user seiects a receiving travel data from MTCU 185, stores the travel data (in
computer as the nofification medium, then the user provides a the preferred embodiment, coordinate values) relating to the
suitable address for the computer, such as an e-mail address or MTCU 15, in MT travel data table 68¢ of database 94 that is
IP address. If the user selects a pager as the notification 35 configured to contain travel data and is associated with the
medium, then the user provides a pager number. It should be MTCU 15. After accessing an entry for storing travel data, the
apparent to oie skilled in the art when reading this disclosure menitoring mechanism 69 compares the current travel data
that other types of notification media are possible. After {either received from the MTCU 15 or selected from a pre-
receiving the desired contact information from the user, the determined or assumed set of travel data, as described here-
message manager 82 stores the contact information in the 40 inabove) with the user preferences stored in user data table
user data table 684. 685 in order to determine whether a notification should be
The messape manager 82 also prompts the user to transmit sent to the user. Alternatively, the monitoring mechanism 69
trave] data preferences, which is information pertaining to can be configured to petiodically poll each entry in the MT
when the user would like to be notified. For example, the user datatable 68a and to compare the travel data corresponding to
can select to be notificd a certain time before the selected 45 eachentry with the corresponding preference data inuser data
MTCU 15 is to arrive at the selected destination. Also, the table 685 to determine which users should receive a notifica-
user can choose to be notified when the sefected MTCU15 is tion, .
within a certain distance of the destination, and the user can In analyzing each entry, the monitoring mechanism 69
choose to be notified when the sefected MTCU 15 is a certain preferably subtracts the current coordinate values in the
number of detiveries or stops away from the destinatior, sb accessed entry of the MTCU 15 with the coordinate values
Since the monitoring mechanism 69 should have access to previously stored in travel data 68e that indicate the destina-
the travel data preferences m order to determine when a tion Jocation selecied by the user. If the resulting value is iess
notification is appropriate, the message manager 82 prefer- than a predetermined value, then the monitoring mechanism
ably transmits the travel data preferences to the monitoring 69 sends a notification command o message manager 82
mechanism 69 aleng with a unique identification numberthat 535 instracting the message manager 82 to notify the user of the
identifies the user and a unique identificaticn number identi- impending arrival of the MTCU 15. This predetenined value
fying the selected MTCU 15, The unique identification nom- corresponds to the distance that the MTCU 15 should he from
ber identifying the selected MTCU 15 can be the MT number the destination before a notification is sent to the user. Pref-
entered by the user provided that the number entered by the erably, this predetermined value is calculated from or is
user identifies the MTCU 15 1o be wnonitored. In mm, the s0 included in the preference data supplied by the user during
monitoring mechanism 69 stores this in database 94. Entries activation or during an update to the activation.
associated with a particular MTCU 15 can berelated together The monitoring mechanism 69 can also send the notifica-
in the database 94. For example, each entry associated with a tion command to the message manager 82 based on the esti-
particular MTCU 15 can he stored, and each of the entries can mated time the MTCU 15 is from the destination. After cal-
have a pointer pointing to another one of the entries associ- 65 culating the value indicating the distance of the MTCU 15
ated with the particular MTCU 15. Therefore, entries associ- from the destination, the monitoring mechanism 69 can esti-
ated with a particular MTCU 15 can be easily located, Other mate how long it will take for the MTCU 15 to reach the
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destination by assuming that the MTCU 15 can travel certain
distances in a certain amount of time. In erder to increase the
accuracy of the notification system 10, the monitoring mecha-
nism 69 can vary the time for the distances according to the
type of traffic that is typically encountered at the MT"s loca-
tion and route of travel. If traffic conditions are usually con-
gested along the MTCU’s route, then the monitoring mecha-
nism 69 can assume higher rates of time. Furthermore, if the
travel data indicates that the MTCU 15 has a number of MT
stops prior to reaching the destination, the monitoring mecha-
nism 69 can factorin a delay time for each stop depending on
the type of the stop.

Once the monitoring mechanism 69 determines the
MTCU’s expected time of arrival at the destination, the moni-
toring mechanism 69 can determine whether the user should
be notified based on this estimated time. If the estimated time
is less than a predetermined value indicating the desired esti-
mated time of arrival chosen by the user, then the monitoring
mechanism 69 sends the notification command to the mes-
sage manager 82,

The message manager 82, in response to the notification
command from the monitering mechanism 69, retdeves the
contact information from user data table 685 indicating how
the user desires to be notified. Utilizing the contact informa-
tion, the message manager 82 then sends a message to the user
at remote location, The monitoring mechanism 69 preferably
includes certain travel data in the notification command, such
as the MTCU’s location. Consequently, the message manager
82 is able 1o include this travel data with the message sent to
the user. For example, the message may indicate that the
MTCU 15 (and, therefore, that the MT attached to the MTCU
15) is a certain amount of time or distance from the destina-
tion or the message may indicate the MTCU’s specific foca-
tion, perhaps with reference to street names and/or street
hlocks.

If the contact information indicates that the user wishes to
have map data sent to a computer at the remote location, the
message manager 82 sends a request for map data to moni-
toring mechanism 69. In response, the monitoring mecha-
nism 69 sends to the mapping system 86 the necessary data
{e.g., the coordinates of the MTCU 15 and the destination) for
the mapping system 86 {o transmit the appropriate mapping
data. The mapping system 86 transmits the mapping data to
message manager 82 which again utilizes the contact infor-
mation refrieved from user data base 78 to communicate the
mapping data to the appropriate PCD 75 at remote location,
The PCD 75 then displays the mapping data in graphical form
so that the nser can see the MT’s location relative to the
destination within the map graphically displayed by the PCD
75.

The notification message sent to the user indicates the
impending arrival of the MTCU 15 at the destination previ-
ously selected by the user. Accordingly, the user can prepare
for the arrival of the MTCU 15 knowing approximately how
long it should take for the MTCU 15 to arrive at the destina-
tion.

Note that U.S. Pat. No. 6,317,060, which is incorporated
herein by reference, describes a communication handler that
can be implemented in or in connection with the manager 41
for enabling communication of a large number of concurrent
or substantially concurrent notification communications (per-
haps due to a large number of vehicles and/or users).

3, Requesting Travel Data

During the monitoring process described hereinabove, the
user can discaver the status of the MTCU 15 or of the MT
attached to the MTCU 15, on demand, by contacting the BS
manager 41 and requesting information pertaining to the
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travel data stored in the database 94. In this regard, the user
estahlishes communication with the message manager 82
(FIG. 5B) via communications devices 72 and 73. The
medium used for communication can be any suitable medium
known in the art {e.g., telephone, e-mail, Intemet, cellular
phone, eic.). The preferred will be discussed hereinafter with
the user establishing communication via telephone, although
other media of communication are also suitable.

After the telephone connecticn is established, the messape
manager 82 prompts the user with a series of recorded ques-
tions or options in order to determine the user request. The
user responds to these prormpts through touch-tone signaling
which is well known in current telephony communications
systems. Initially, the message manager 82 prompts the user
to indicate whether the call is an activation, an update of an
activation, or 2 request for travel data. The user selects the
appropriate touch-tone number to indicale that the user is
requesting travel data,

The message manager 82 receives and interprets the touch-
tone signa!l to determnine that the user is requesting travel data.
In response, the message manager 82 prompis the user to
transmit an identification number of the MTCU 15 of concern
for the user. This prompt can include information {o aide the
user in selecting an MTCU 15. The user responds by trans-
milting a series of touch-tone signals that indicate the identi-
fication number or other unique data of the particular MTCU
15 of concern for the user. The message manager 82 receives
and interprets the touch-tone signals and determines which
MTCU 15 is selected by the user based on the received
touch-fone signals.

The message manager 82 can then, if desired, prompt the
user to indicate which travet data the user desires to know. For
example, it is likely that the user may want to know how far
the MTCU 15 is from the destination or how long it should
take the MI'CU 15 to arrive at the destination. However, the
user may want 10 know other information, such as, but not
limited to, how many MT stops the MTCU 15 encouaters en
route or the type of MT that is en route, ¢te. The user responds
with touch-tone signals, as appropriate, to indicate what
information the user is requesting.

The message manager 82 then transmits a request for data
to the monitoring mechanism 69. The request for data
includes the unique identification number used to identify the
MTCU 15, as well as any other information needed by the
monitoring mechanism 69 fo provide the desired information.
For example, the message manager 82 may also transmit
information indicating that the user wishes to discover infor-
mation pertaining to the type of MT that is en route. The
monitoring mechanism 69, in turn, retrieves the desired travel
data from the database 94.

After retrieving the desired travel data, the monitoring
mechanism 69 transmits the retrieved data to the message
manager 82, which communicates the data information to the
user in a message transmitted to the user. The message can
include the travel data retrieved by the monitering mecha-
nism 69 or can be formed to indicate the information con-
tained by the travel data. For example, when communication
is over a telephone connection, a recorded message can be
formed by the message manager 82 indicating the distance
the MTCU 15 is from the destination based on the travel data
sent to the message manager 82. When communication is via
modem signals, travel data can be transmitted to the user by
the message device 82. In either case, the contents of the
message is based on the travel data retrieved by the menitor-
ing mechanism 69. Since a communications line between the
user and message manager 82 is already established in order
for the user to make the request for travel data, the message
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manager 82 preferably transmits the data to the user over the
established communication connecticn, When the user
desires to receive map data (indicated by the selection of an
option during the request for travel data or by the user pref-
erences stored in the database 943}, the monitoring mechanism
69 transmits a map generation command and travel data of the
selected MTCU 15 to mapping system 86. Mapping system
86 then transmits graphical data to message manager 82.
Message manager 82 communicates the graphical data to
PCD 75 which is capable of generating a map display based
on the graphical data. In order to commuuicate this data, the
message manager 82 retrieves the user contact information
from the wser data table 685. The contact information indi-
cates the address {and/or other pertinent information) of the
PCD 75 so that the message manager 82 knows where to
transmit the graphical data. By viewing the map display gen-
erated by the PCD 75, the user can determine the location and
estimated time of arrival of the MTCU 15. The map display
preferably shows the intended route of travei by the MTCU 15

al

40

The architecture of one such embodiment, among others, is
shown in FIG. 6 and is generaily denoted by reference
numeral 100. Although not fimited to this particular imple-
mentation, this response system 100 is implemented in the
notification system 10 of FIG. 1.

1. Response System Feedback Analyzer

a. First Embodiment

The response system 100, particularly the response system
feedback analyzer 1004, can be configured to implement the
following methodology, as is summarized by flow chart in
FIG. 7A: causing initiation of or monitoring a notification
communication to a PCD 75 associated with a party, as shown
in block 101 of FIG. 7A,; and during the notification commu-
nication, receiving a response from the party via the party’s
PCD 75, indicating that the party associated with the PCD 75
has received notice, as indicated by block 102 in FIG. 7A. The
response can be produced by any system or method that

and any scheduled MT stops along the route. 20 verifies that any party or one or more specific parties received

Since the notification system 19 stores certain trave! infor- the notification communication. Some such systems and/or
mation in order to monitor the travel of an MTCU 15 for methods can accomplish this by verifying or detecting the
providing an advance netification of an impending arrival of physical presence of such party(ies) at the PCD 75. Some
an MTCU 15, the notification system 10 can also provide an ~ such systems and/or methods can accomplish this by having
easy and low cost way for a user to access information per- 25 thenotificaticn-receiving party exercise a physical action that
taining to the MTCU 15, on demand. Accordingly, the user can be converted to an electronic signal and communicated
does not have to wait for preselected preferences to be satis- back to the notification system 10. ‘
fied before leaming of the MTCU’s (and, therefore, the Although not necessary for implementation, the foregoing
MT"s) location and/or estimated time of arrival. The user can methodology can be implemented, and in t-he preferred
monitor the travel of the MTCU 15 at any time by submitting 30 cmbodiment is implemented, by software associated with the
a request for travel data and can, therefore, know the location message manager 82 (FIG. 5B), the monitoring mechagism
and status of the MTCU 15 before receiving an advance 69 (F1G, 5B) and/or the data manager 67 (FIG. 5A) associated
notification signal that is based on comparisons between the ~ with the BS manager 41 (FIGS. 1 and 3). See response system
MTCU’s travel data and the user preselected preferences. As ~ feedback analyzer in FIGS. 1 and 3. The blocks of FIG. 7A
a result, the user can better prepare for an arrival of any 35 essentially represent the high level architecture of such soft-
particular MTCU 15 or MT attached to the MTCU 15 asso- ~ ware, i.e,, the response system feedback analyzer in FIGS, 1
ciated with the notification system 10. and 3. Note, however, that it is possible {o have special pur-

It should be apparent to one skilled in the art that at least a pose digital or analog hardware designed to implement the
portion of the functionality of the datz manager 67 can be same or similar methodology, and such hardware could be
implemented by the MT manager 29, if desired. Tn thisregard, 40 associated with the BSCU 40.
preference data and/or travel data for the MTCU 15 can be In this embediment, the initiating step 101 is performed by
stored in the computer system 31 a coupled tothe MTCU 15, the transmitter 72 associated with the BSCU 40 (FIG. 1),
Accordingly, it is possible for the MT manager 29 to deter- under the contrel of the response system feedback anatyzer
mine when to transmit & notification 1o the user and to frans- 100a associated with the BS manager 41. The notification
mitanotification to the user via communication device 52and 45 communication passes through the network 55 (FIG. 1} to the
72. However, such an implementation can increase the com- receiver 73 (FIG. 1) associated with the PCD 75.
plexity and cost of the notification system 10 and is therefore The response from the notification-receiving party is first
generally not desirable, produced by a party associated with the PCD 75. The

. . S response is electronicaily recagnized by a response system
L éléer;a?‘; Ergl;%dz“g;;lt fo}l;jcl?rlrm'mnmatmns d herein by °° feedback mechanism 10046 of the PCD 75, The response
5 .er;cea d 2' 'b’ ’ ; ' W P Cl 18 1br;90rporate Pfref.] Y system feedback mechanism 1004 causes the transmitter 73
reter » AESCHDES Sysiems lor enahiing commumications (FIG. 1), also associated with the PCD 75, to communicate
between mobile vehicles and a remote compnter, via stan- N : . . \ )
. . : p suilable feedback data, which ultimately is communicated in
dardized network communications links. In one embodiment,
P some form to the response system feedback analyzer 1004.
the links include the Internet and a controller area network . . .
. . L . 55 In one embodiment, among other possible embodiments,
used in vehicles. A TCP/IP stack is impiemented in the con- . . . ;
; . the PCD 75 is a conventional and commergially available
troller. In another embodiment, each of the vehicles has an .
. . . g touch-tone telephone, and the response can be accomplished
Internet address or designation associated with it, by having the notification-receivin depress o .
The systems ard methods described in this patent can be Y £ 11e notilication-r § party depress onc
. P i more appropriate keys on the keypad associated with the
employed in connection with a notification system 10 and can . .

: ; ) <. 60 telephone. Inthis embodiment, the response system feedback
be implemented to accomplish the many features described in hanism 1000 is already built into the folenh in th
this document. ) mechanism 1s already built mto the telephone, in the

sense that there are already on-board the phone, system com-
M. Response Systems/Methods ponents for recognizing keypad keys that are depressed and

Response systems (and methods) are provided for notifi- for generating dual frequency toncs that can he carried across
cation systems. Several nonlimiting exemplary embodiments 65 the communications medium. Also, the telephone is equipped
of passible response systems will be described in detail here- with a transmitter 73 for comrmunicating the dual frequency
after. tones. In this emhodiment, the BSCU 40 is equipped with a
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receiver 45 (communicatively coupled to local interface 338
of FIG. 3) for receiving and decoding the dual frequency tone
that results from depression of a telephone button. Such
receivers/decoders 45 are well known in the art of telephony

42
cation via a telephone to a taxicab, and a message could be
played over thetelephone asking the party it another party can
be picked up at a particular location within 2 prescribed time
period. The party associated with the taxicab could send a

and are readily commerciaily available. For instance, thestar 5 response back to the BSCU 49, indicating either acceptance
(*) button could be assigned for indicating that the receiving  or refusal of the task, by actuating a key that is coded to each
party has in fact received the notification communication. of these responses. Note that U.S. Pat. No. 5,945,919, which
Once the ;Iecemng'partt)l(l dcp{] esses this key and onc(:f the BS i entirely incorporated by reference, describes an automated
manager 41 recognizes that it asbeen depresrse_:dby etecting dispatch system, in which the response system 100 can be
this event, then the BS manager 41 can definitively conclude 10 emploved
receipt of the notification communication by the party asso- ployed. . . )
ciated with the PCD 75, As another -exampie, conﬁnder a public b.us transit system
More than one key can be used to convey muttiple instruc- that commumcates. bus amrtvai/departure mformz'ltxo.n tc_) a
tions or indications from the notification-receiving party to PCD 75 and ‘f’hef‘ﬂﬂ a parly can send a response indicating
the BS manager 41. The BS manager 41 can beequipped with 15 receipt of notice and indicating that the party will be a pas-
an instruction lookup mechanism 84, for example, a lookup senger on the bus. Fhis information would be helpful with
tahle:, databage, or other mechanism foridentifying what each respect to bus scheduling.
received key stroke means. It is also possihle, in the context of a potification system 10
In some embodiments, more than onc party may have  employed in connection with a service (e.g., cable installa-
access to the PCD 75, and it may be desirable 1o give each 20 (ion  telephone line installation, etc.) to be performed at a
party their own personal cade of one or more keys, so that  gegrinaion, that the response system 100 and the response
wlhen aresponse is given by a party, the party can enter his/her system feedback analyzer 100a can be designed so that the
own personal code, and the BS manager 41 will thereforebe  party’s response indicates that the party associated with the
advised as 1o which party actually received the notification. PCD 75 needs to have an additional service performed at the
In another embodiment, the PCD is a conventional tele- 25 (eg(ination or that additional equipment will be needed at the
phone and the BSCU 40 is equipped with voice recOgition  gegtination. As an example in the cantext of a telephone line
software. The receiving party confirms receipt of the notifi-  hgraiation, the notified party could indicate that it wishes
cation corz_mu;ncat;on th.auy ,s’mta.ble voice (.zo.mmand., for two lines to be installed instead of the one which was ordered,
instance, “notification received.” Voice recoguition systems g5 thar the telephone service vehicle operator is notified in
{e.g,, IVR) are well known in the art. . 30 advance of the requisite additional service/equipment.
In another embodiment, when the PCD 75 is a computer, . R . . .
. It is also possible, in the context of a notification system 10
one or more keys on the keybeard, a mouse click on a button . . . . .
g . . A eniployed in connection with a service to be performed at a
provided in a screen image, etc., can be assigned for indicat- . 7
: o X . e destination, that a work order.(of work to be performed at the
ing that the receiving party has in fact received the notification L . .
o . . . stop Iocation) is communicated to the PCD 75 during the
commuinication. In this embodiment, software associated 3s ; . L . N
. . \ notification communication. Furthermore, the notification
with the computer recognizes the key depression or mouse - - .
: . ; . niessage can indicate to the notified party an option that can
click and communicates cccurrence of samme back to the noti- . -
. : be selected by the notified party to connect with and commu-
fication system 10. The software can be a conventional web . . . :
. . L . nicate with the driver of a vehicle or a party at the BSCU 40
browser and the notification communication could involve LT .
. or another location, in arder to enable the notified party to
sending an ITTML page (or other markup language) to the 40 .
L / discuss the content of the wark order.
computer that can be operated upon by the web browser, An
applet(s) associated with the HTML page can cause a window .
to appear on the computer screen with a selectable button, for b. Second Embodiment
example, “Notification Received” and when selected by the . . .
mouse, the applet can causc the browser to retum an HIML 45 FIG. 7B is a flow cbart iilustrating another exemplary
page from the computer back to the notification system 10, 1mplemenm?°n O.f a response system feefibﬂck analyzer of
which in this case would have a web server that can accept the the present Invention, which is OPtIF’DBJI}' 1mplementec} as at
HTML page response and analyze the content. As an alterna- iﬁﬂﬁgpsaft of the ﬂfcfhgfgélfela ﬁfgtgoﬁll% and %Pg;i’:on of
tive, the response system 100 could be designed so that any e manager o 1 and 3. In this embodiment, a
input frem an input/output (I/0) peripheral device connected 5o notified parfy can cause a connectton fo be made with a
to the notification-receiving party’s computer could be rec-  T¢presentative that knows the particulars of or that can access
ognized as a confirmation of receipi by the party of the noti- the pam.cular§ ﬁfa PICki-‘P or'dehvery ofan item or service in
fication. Also, note that the response can occur during the — ¢OnnEction with a stop location.
same communication session as the notification or in a sepa- Ih this embodiment, the response system 100, particularly
ratg;ommurﬁcati;an witlﬁlll g'masoiﬂhble ti{ne p?"riod-' " 55 the éespons‘le systemhfe?dﬁacif ana]yzltlar;(]l(]a, can be config-
y response data, including confirmation of receipt of a ured to implement the following methodology, as is summa-
netification, that is received by the response system feedback rized by flow chart in FIG. 7B: monitoring travel data
analyzer 100a can be stored, if desired, with party contact connection with an MT 17 that is destined te pickup or deliver
records 86, as shown in FIG. 6, which can take the form of'a (an item or service} at a stop location, as indicated at block
tabie, database, etc. 60 105; causing initiation of a notification communication to a
It is also possible that the response. system 100 and the ~ PCD 75 based upon the travel data (e.g., when the MT 17 is in
response sysiem feedback analyzer 100a can be designed so close proximity, has just departed a prior stop location, efc.),
that the party’s response indicates that the party associated  asindicated at block 106; and during the notification commu-
with the PCD 75 is willing to accept or refuses a task, or job, nication, enabling a party associated with the PCD 75 to
assoctated with the notification. The task can be virtually 65 select whether or not to communicate, for exaniple, via voice
anything that is to be performed by the party. For example, in by way of a telephone or via text by way of a computer
the context of a taxi service, a BSCU 40 could send a notifi- network link, with a party having access to particulars of the
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pickup or delivery, as indicated at block 107, so that a discus-
sion can be had regarding the particulars of the pickup or
delivery.
In some embodiments, where there is a BSCU 40 associ-

44

party can select one or more of the options, Possible options
are as follows: an option that indicates that the one or more
tasks are properor confinmed (so go ahead and follow through
with the scheduled pickup or delivery; an option that enables

ated with the notification system 10, the BS manager 41 5 the party to change the one or more tasks or scope thereof; an
causes communicative coupling between the PCD 75 of the opticn to enable adding a task; or an option to enable deletion
party and a communications device asscciated with the party of a task.
having access to particulars of the pickup or delivery. The This embodiment has numerous applications. One nonlim-
latter could be located at a call center, at a place that is local iting example (e.g., pizza delivery, package delivery, etc.)
to the BSCU 40, etc. 10 involves indicating in a message associated with the notifica-
In some embodiments, where there is a BSCU 40 associ- tion communication the amount of a bill and enabling the
ated with the notification system 10, the BS mapager 41 notificd party to confirm the amount and/or the intention to
causes communicative coupling between the PCD 75 of the pay the amount when the MT 17 reaches the stop location for
party and a PCID 75 associated with the MT 17 or personinthe the pickup or delivery. In some emhodiments, the system can
MT 17, 15 be configured so that the notified party can make payment
A message can be provided during the nctification com- during the notification communication session. The BSCU 40
munication that includes a work order or description of the can be designed to prompt the notified party to enter a credit
reason why the stop is being made. This can be very useful in card number to be used to pay the bill. The card number can
connection with, for example, services to be performed at the also be stored in nser preferences and retrieved by the man-
stop location. The party being called can communicate with 20 ager 41 pursuant to an appropriate prompt from the notified
somebedy associated with the pickup/delivery service to cor- party during the notification communication session.
rect information that is in error on the work order, add addi- As another nonlimiting example of such an application,
tional tasks to the work order, delete tasks on the work order, consider a configuration where a service, such as a telephone
efe. installation, is being provided at the stop location. Further-
As a further option, the BS manager 41 can be designed to 25 more, assume that there is a work order for installation of a
enable the party to select an option that indicates to the noti- single telephone line. An advertisement (from table 68/ of
fication system 10 ¢that the work order is proper. For instance, database 94 of FIG. 5A) could be provided to the notified
a voice recording over a telephone link may ‘say “Hit the party during the notification communication that indicates
pound key if the work order is accurate or hit the star key to that a second line can be installed for half the price of the first
talk with a representative.” Selection of the pound key would 30 line and for half of the monthly subscription fee, An option fo
confirm to the BS manager 41 the order and the MT 17 would select or deselect the second line installation can be provided
travel to the stop location, as scheduled, and perform the to the notified party, Accordingly, the notified party has the
requisite pickup/delivery task. Selection of the star key would ability to add or change the tasks to be performed at the stop
cause the BS manager 41 to connect the notified PCD 75 with location.
a communications device of a party having access to particu- 15 This idea can be applied to other contexts: changing the
fars of the pickup or delivery. number of goods (e.g., groceries, ete.) to be delivered or
picked up; changing the number of rocins to be carpet
¢. Third Emhodiment cleaned, changing the level of service (each having a different
price), etc.
F1G. 7C is a flow chart iliustrating yet another exemnplary 40
implementation of a response system feedback analyzer of d. Fourth Embodiment
the present invention, which is optionally implemented as at
least part of the architecture, functionality, and cperation of FIG. 7C is a flow chart illustrating still another exemplary
the BS manager of FIGS. 1 and 3, A response from a notified implementation of a response system feedback analyzer
party is used to change one or more tasks associated with a 45 1004, which is optionatly implemented as at least part of the
pickup or delivery of an item or service associated with a stop architecture, finctionality, and operation of the BS manager
location. of FIGS. 1 and 3. In essence, a response from a notified party
In this embodiment, the response system 100, particuiarly is used to select one of a plurality of times for a pickup or
the response system feedback anafyzer 1004, can be config- delivery of an item or service to occur at a stop locatior.
ured to implement the following methodelogy, as is summa- 50 In this embodiment, the response system 100, particularly
rized by flow chart in FIG. 7C: monitoring travel data in  the response system feedback analyzer 1004, can he config-
connection with a MT 17 that is destined to pickup or deliver ured to implement the following methodoelogy, as is summa-
an item or service at 2 stop location, as indiczled af block 108; rized by flow chart in FIG. 7D directly or indirectly moni-
causing initiation of a notification communication (which toring travel or travel data in connection with one or more
may include a message indicating one or more tasks to be 55 MTs 17 in order to track them, as indicated at block 114;
accomplished at the stop location) to a personal communica- initiating or engaging in a notification communication ses-
tions device based upon the travel data, as indicated at block sion witha PCD 75, when appropriate, based upon impending
109; and during the notification communication, enabling a arrival or departure of one or more MTs 17 in relation to a
party associated with the personal communications device to location as indicated at block 115; during the notification
change one or more tasks associated with the pickup ordeliv- 60 communication session, providing a plurality of arrival and/
ery, as indicated at block 110. or departure times in relation to the location and enabling
The tasks can be stored in and changed within database 94 selection of at least one of the times (directly or indirectly; the
(FIG. 5A), particularly in tasks table 68m. The BS manager 41 selection can he of an item that is associated in sowne way with
can be designed to change any of the tasks, based upon one or the time so that the sclection is cssentially indirect}, as indi-
more inputs from the notified party. A set of options can be 65 cated at block 116; and causing an MT 17 to artive at or depart
provided hy the BS manager 41 to the notified party, for from the location at suhstantially the selected time, as indi-
example, via IVR, text, screen prompts, or otherwise, and the cated at biock 117.
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As for step 114, the arrival or departure times associated
with MTs 17 can be stored and updated in database 94 (FIG.
5A), particularly in MT travel data table 68e. One or a plu-
rality of MTs 17 can be monitored by the BS manager 41 for
purposes of carrying out this embodiment.

With respect to step 115, the notification communication
session can beinitiated by the BS manager 41 based upon user
or system defined preferences stored in database 94 (FIG.
5A). User and system defined preferences have been
described elsewhere in this document. The predefined pref-
erences may include, for instance, (a) a proximity to the
location or (b} a designated location or region that is near the
location at issue and that when encountered by one or more

46
location, which will identify to the BS manager 41 which one
of'the MTs 17 should be caused to arrive at or depart from the
location.

With respect to step 117, the BS manager 41 can cause,
directly or indirectly, an MT 17 10 arrive at or depart from the
location at the selected time by any of a variety of possible
systems and/or methods. One method involves having the
selected time communicated to a PCD 75 associated with the
appropriate MT 17 so that the operator of the appropriate MT
17 knows of the scheduled arrival or delivery at the location
and can make it happen. In alternative embodiments, the steps
114-117 are performed in a PCD 75 associated with a tracked
MT 17, in which case the operator will be advised of the
scheduled arrival ar delivery at the location and can make it

MTs 17, wili result in the communication session. 15 happen.

The arrival or departure times of the one or more MTs 17 in Another method in which the BS manager 41 can cause the
relation to the location may be determined, at least in part MT 17 10 amrive at or depart from the location at the selected
based upon actual travel status information of the MTs 17 or time, in a case where the MT 17 can be remotely controlled,
at feast in part based upon existing scheduling of the MTs 17 would be to communicate appropriate data or control signals
{which may or may not be updated). 20 to the MT 17.

As an example of a mechanism for triggering a notification This embodimer}t has numerous applications, but are not
in accordance with step 115, the user may indicate that the  all listed here for simplicity.
user weuld like to receive a notification when a pickup vehicle . .
is one hour from arriving at a particular stop location. The BS e. Fift: Embodiment
manager 41 may determine, based upen the monitoring of 25 .
travel data, that a particular vehicle 17 can arrive in one hour Another embediment of a response system feedback ana-
or, if a stop is skipped by such vehicle 17, then the vehicie 17 lyzer 100.“"{ among others, is shown in F,IG' 8. This e'mb(_)d1-
can arcive in 35 minutes instead of one hour, The BS manager ment envisions more thfm one not1ﬁcat1on communication,
41 can be designed to initiate the notification communication ~ Perhaps regular notifications, occurring between the notifica-
under these circumstances and provide the different options 30 Uonsysiem anc} a party, andlcnalblmg aparty to influence how
during the notification communication, one of which can be future ng)tlﬁcatlon communications are to occur, after the first
selected by the notified party. one. Th;_s respense system feedbaclf fal_]al'yzer 100q can be

Thus. #s can be seen from the af tioned 1 summarized by the following steps: initiating a first notifica-

'hus, s can be seen from the aforementioned example, : LA PCD associated with a party, as
during the communication session, first and second times Flor} commucation. to a S party,
. . 35 indicated by block 111 in FIG., 8; receiving a response com-
may be offered that corresponds substantially with a sched- o - T
; . p munication [rom the parly’s PCD, as indicated by block 112
uied time and a sooner time. Moreover, different fees may be . : . . - -
. . ; in FIG. 8; and modifying the manner in which fiture notifi-
charged for selection of the different times. Or, a fee may be . o
charged for selection of the sconer time. cation commumclaﬂgns are fo be sent to t];e party, based upon
; ) . . the response, as indicated by block 113 in [IG. 8. Although

As an‘other example f!fa mechanism for triggering a noti- ,, pot necessary for implementation, the foregoing methadol-
fication in accordance with step 115, the user may indicate via ogy can be implemented, ard in the preferred embodiment is
user preferences thf:lt thg user would like to receive a notifi- implemented, by software associated with the BS manager
cation when a vehicle is one hour from departing from a 41 The blocks of FIG. 7 would represent the bigh level
location. Tbe BS manager 41 may determine, based upon the architecture of such software. Note, however, that it is pos-
monitoring of trz!vel Fiata,thqt two different vehicles are.avai.l- 45 sible o have special purpose digital or analog bardware
able, one departing in 15 minutes and the other departing in  gagigned to implement the methodelogy. Such hardware can
ane hour. The BS manager 41 can be designed to initiate the be easily associated with the BSCU 40.
notification communication under these circunstances to In this embodiment, the initiating step 111 is performed by
provide the two different options, one of which can be e pransmitter 72 associated with the BSCU 40 (FIG. 1),
selected by the notified party. so under the contro] of the response system feedback analyzer

With respect to step 116, the BS manager 41 can be easily 1004 of the BS manager 41, The notification communication
designed to provide options to the notified party and to receive passes through the network 55 (FIG. 1) to the receiver 73
selections during the notification communication session. (FIG. 1) associated with the PCD 75.

The set of options can be provided by the BS manager 41 to Theresponse from the receiving party is communicated by
the notified party, for exampie, via voice recording, TVR, text, 55 the transmitter 73 (FIG. 1), under the control of the response
screen prompls, or otherwise, communicated to the noti_ﬁed system feedback mechanism 1004 associated with the PCD
_PCD 75. The notified party can select cne or more of the 75 that s associated with the receiving party. In one embodi-
options on the notified PCD 75 via, for example, IVR, enter-  ment, the PCD 75 is a conventional touch-tone telephone, and
ing text, pressing touch pad keys to send a DTMF signal that  the response can be accomplished by having the receiving
means something ‘o the BS manager 41, sclecting a screen 5, party depress one or more appropriate keys on the keypad of
prompt via a mouse or touch screen, selecting a link on an the telephone 75 fo communicate one or more instructions. In
HTML screen communicated by the BS manager 41 or a  this embodiment, the BSCU 40 is equipped with a receiver
source controlled by or affiliated with the BS manager 41, etc. (communicatively coupled to local interface 335 of FIG. 3)

In the case of a plurality o[ monitored MTs 17, anumber of ~ for receiving and decoding the dual frequency tone that
times can be provided to correspond respectively with the 65 results from depression of a telephone button. For instance,
MTs 17. Furthermore, the notified party can select one of the the star (*) button covld be assigned for indicating an instrie-
plurality of times for an MT 17 to arrive at or depart from the ticn from the receiving party. Once the receiving party

Exhibit B

Page 200



US 7,482,952 B2

47

depresses this key and once the response system feedback
analyzer 100a of the BS manager 41 recognizes that it has
been depressed by detecting this event (with receiver 72 under
the control of the BS manager 41), then the response system
feedback analyzer 100z of the BS manager 41 can act upon
the instruction.

As mentioned previously, more than one key can be used in
order to convey one or mote instructions from the notifica-
tion-receiving party to the notification system 10. Further-
more, the PCD 75 couid also be a computer or any of the other
devices that have been mentioned, or equivalents thereof.

As indicated at block 113 in FIG. 8, the response system
feedback anatyzer 1004 of the BS manager 41 modifies the
manner in which future notification communications are to be
sent, based upon the response or content in the response, by
manipulating data stored in connection with the notification-
receiving party contact records 86 (FIG. 6). The response
system feedback analyzer 100g of the BS manager 41 can be
configured to modify the manner in which future notification
communications are to be sent in a number of possible ways.

In one embodiment, among many possitile embodiments,
when the response systein feedback analyzer 1004 is imple-
mented in software, it is designed to maintsin one or more
records perfaining to one or more parties and cne or more
communication methods associated with each party. Any
suitable table or database can be maintained fo store this
information, if desired. In this embodiment, this data is stored
in party contacts records 86 (FIG. 6). At this step in the
process, after receiving the response from the notification-
receiving party, the response system feedback analyzer 100a
associated with the BS manager 41 modifies these records,
based upon the notification-receiving party’s instructions in
the response, to store/create modified contact data, in order to
affect changes in the manner in which future notification
communications are commumicated,

By its instructions, the notification-receiving party can,
ameng otber things, change the party(ies) to which notifica-
tion communications arc sent in the future, change the MT(s)
that is monitored by the notification system 10, change the
proximity parameter that provokes a notification communi-
cation, change the MT stop location that is used by the noti-
fication system 10 to provoke a notification communication,
change the notification communication method and/or PCD,
change a notification communication to a later time based
upon a time of day or time perod, cancel initiation of one or
more scheduled future notification communications, efc.

FIGS. 9A through 9C illustrate, pictorially, notable non-
limiting examples of ways in which the response system
feedback analyzer 100q of the BS manager 41 can cause the
notification system 10 to modify the manner in which future
notification cemmunications are communicated by the noti-
fication system 10.

As illustrated in FIG. 2A, the response system feedback
analyzer 100z associated with the BS manager 41 may be
designed to cause the notification system 10 to modify con-
tact data after receiving the response, as indicated in block
121, and to cause the notification system 10 to initiate one or
more other future notification communications in accordance
with, or based upon, the modified contact data resulting from
the notification-receiving party’s response, as indicated in
biock 122,

For example, the response system feedback analyzer 100q
associated with the BS manager 41 can be configured to cause
the notification system 10 to wait a time period beforc sending
another communication to the receiving party. The time
period may be predefined or maybe be dynamically program-
mable. The receiving party may define the time period in
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his/her response, for example, by selecting an appropriate
keypad or keyboard button in the case of a telephone or
computer, respectively. The instruction may indicate to the
response system feedback analyzer 1004 associated with the
BS manager 41 that the notification-receiving party cannot
handle any further notifications for a predetermined time
period, such as 50 minutes, because the party now attends to
a task (e.g., unloading or loading an item from an MT) result-
ing from the first notification. The task may even be identified
in the notification-receiving party’s response, Accordingly,
the notification-receiving party can influence how the BS
manager 41 handles future notifications to the particular
party.

As another example, the response system feedback ana-
yzer 100 associated with the BS manager 41 can be config-
ured to cause the notification system 10 to wait for the MT 17
to move a prescribed distance or come within a predetermined
proximity of a location before sending another communica-
tion to the notification-receiving party.

As another example, the response system 100 and the
response system feedback anatyzer 1004 may be designed to
enable the notification-receiving party to advise the response
systein feedback anatyzer 100a to communicate one or more
future notifications to one or more different parties that have
assigned devices 75, in addition to the notification receiving
party or instead of saine.

As another example, the response system 100 and the
response system feedback analyzer 100a may be designed so
that the response may indicate to the response system feed-
back analyzer 1004 associated with the BS manager 41 that
the natification-receiving party will be changing locations.
Therefore, the BS manager 41 should contact a different PCD
75 in connection with future notifications that is sitnated
where the party will be in the future, for example but not
limited to, a different telepbone in a different facility.

As another example, the response system 100 and the
response system feedback analyzer 100a may be designed so
that an instruction inay be used to advise the notification
system 10 that the notification-receiving party would like o
receive a stafus message in foture notification cormmunica-
tions, indicatmg the status of travel of the MT 17. For
example, in future notifications, the status message may indi-
cate the location of the MT 17 or the proximity (distance
and/or time) of the MT 17 with respect to a Jocation.

As another example, the response system 100 and tbe
response system feedback analyzer 100a may be designed so
that an instruction may be used to advise the notification
system 10 that the notification-receiving party would iike o
receive directions to a site associated with the notificaticn or
an advertisement played during the netification. In this
embodiment, the BSCU 40 can be communicatively coupled
to suitable map software, To further illustrate this concept, a
couple of specific examples aze described hereafter.

As a first example consider a scenario where a telephone
message advises a taxicab driver to: “Pick up at 325 Bast
Broad Street. Confirm by pressing pound. If you need direc-
tions, press the star key.” The system could be configured so
that the response system feedback analyzer 100z recognizes
the # key as a confirmation that the driver has in fact received
the notification and recognizes the * key as a desire to receive
directions. In this case, the response system feedback ana-
tyzer 1004 would access direction information from the map
software and forward the direction information, or a part
thereof, to the driver, during the original notification commu-
nication or in a subsequent communication.

As a second example consider a scenario where a message
sent to a computer advises a person that: “Your UPS package
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has arrived and is ready to be picked up at 325 East Broad
Street. Confirm by pressing the one key. Pizza Hut is next
door, and if you press the twa key now, you will receive a free
beverage” The system could be configured so that the
response system feedback analyzer 1004 recognizes depres-
sion of the 1 key as a confirmation that the persen has in fact
received the notification and recognizes depression of the 2
key as a desire to receive the discount. In this case, the
response system feedback analyzer 1004 could be designed to
subsequently send a coupon electronically to the person via
the computer, which could then be printed and taken by the
person to the Pizza Hut to receive the discount.

As illustrated in FIG. 9B, the response system feedback

analyzer 100a associated with the BS manager 41 may be
designed to cause the notification system 10 to modify con-
tact data, as indicated in block 131, to refrain from sending
notification communications to the party’s PCD 75 after
receiving a response, as denoted in block 132, and to initiate
one cr more other future notification communications to the
party and/or one or more other parties, using one or more
different communication methods, based upan the modified
contact data, as denoted in block 133. The communication
methods, may include for example, but not limited to, con-
tacting the same or a different celluiar or land-line telephone,
sending zn internet email, sending a wireless lext message to
a PDA, sending a navigation screen to a computer, sending a
notification signat and/or message to a television (TV) or
compuier via a cable modem or satellite modem, sending a
notification signal and/or message via telex, communicating
a message via radio transceiver, etc.

As a specific example of the overall process, the receiving
party may indicate in the response that any future communi-
cations should be forwarded to a different communications
PCD 75. For example, in the case of a touch-tone telephone,
the “#” button may be assigned to indicate that the party has
in fact received the notification, and the “5 button could be
assigned to the function of indicating that the communication
method is to be changed. Furthermore, having the party
depress the 2" key after depression of # and 5, could be used
to advise the 38 manager 41 that communication methed 2,
corresponding to a computer, should be used in the future,

As a further aption, the response system 100 and the
response system feedback analyzer 1004 can be designed to
enable a party 1o define times (times of day, days of the week,
etc.) for use of each future communications methed or PCD
75,

As iliustrated in FIG. 9C, the response system feedback
analyzer 100a associated with the BS manager 41 may be
designed to cause the notification system 10 to modify con-
tact data, as indicated at block 141, to refrain from sending
netification communications ta the party’s PCD 75 aller
receiving a response, until the detection of one or more
events, as indicated in block 142, and then to monitor for
occumrence of the one or more events, as indicated in block
143, and then to cause the notification system 10 to initiate
one or more other future notification communications to the
party and/or onc or mare other parties, using one or more
communication methods, as denoted at block 144, The one or
more events can include, for example but not Limited to,
detection that the M117 is about to arrive at, is at, and has left
a particular location or has moved a preseribed distance,
manual or automatic actuation of a switch on the MT 17 orat
alocation wherethe MT 17 visits, a certain time of the day has
been achieved, a time period has [apsed since the last notifi-
cation communication, cancellation of a package delivery or
pickup, cancellation ol an expected stop of an MT 17 at a stop
location, delay of an expected stop of an MT 17 at a stop
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location, another communicaticn from the party indicating
that future notifications are welcome, efe, Detection may
occur by actually monitoring travel of tbe MT 17 ar by
reviewing data carresponding with travel.

2. Response System Feedback Mechanism

FIG. 10 shows the bigh level steps taken by the PCD 75 in
connection with the foregoing emboediments of the response
system Teedback analyzer 100a. Scme devices 75 may
already be configured with the appropriate functionality,
while others may need to be configured to exhibit the fune-
tionality and operate as shown in F1G. 10, For example, in the
case where a conventional touch-tone telephone is to be used
as the PCD 75 and where dval-frequency key stroke tones are
to be used to convey instructions te the BSCU 40, the tele-
phore already has the requisite functionality to perform the
steps illustrated in FIG, 10. :

First, the PCD 75 receives the notification communication
from the BSCU 40, as denoted by block #51 in FIG. 10.
Accordingly, the parly associated with the PCD 75 is givena
notification with respect to the MT, e.g., the mobile MT 17.

Next, the PCD 75 receives an input response, e.g., depres-
sion of one or more keys, a voice command, swiping of a
magnetic strip of a card through a card reader, etc., from the
party associated with the PCD 75, as indicated ar block 152 of
FIG. 10. The input from the party to the PCD 75 can be
manually or automaticaily accomplished, butitis desirable to
implement a mechanism that shows that the party that is
supposed to be associated with the PCI) 75 has received the
notification communication by way of the PCD 75,

For security, it may be desirable to have the nofification-
receiving party identified (perhaps even uniquely identified)
as one who is authorized or permitted to send a response. For
instance, a fingerprint scanner, a refina scannocr, and/or key
insertion authentication could potentially be emploved fo
verify the appropriateness of the party to produce a response.

Finally, as denoted at block 153 of FIG. 10, the PCD 75
comumurricates the party’s respense to the notification system,
or in this example, the BSCU 40, The response may confirm
receipt of the notification, may indicate to the BSCU 40 that
the notified party would liketo have a discussion (oral, text, or
otherwise) with somebody who has access to the particulars
of the pickup/delivery. may enable the notified party to
change one or more tasks (or scope thereof) associated with
the pickup or delivery, and/or may indicate the mapner in
which firture notification commumications should be commu-
nicated to the party, as will be further described below.

N. Response Failure Sates

The notification system 10, such as the manager 41 of the
BSCU 40, can be designed to implement failure states in
connection with a request for a response. A failure state
occurs when a state of a variable has been reached without
receiving a response back from a notified party or PCD 75.
Internally, a failure state causes the system 10 to terminate
notificativn communication allempts and/or to take one or
more actions to accommodate the failure to reccive a
response. A failure state can also be shown on a screen or
otherwise indicated to the operator of a PCD 75 (see FIGS.
25A through 25D the one being tracked and/or the one being
notified). A failure state can be system-defiued or user-de-
fined, and can be stored in uset data table 684 (FIG. 5A)
and/or failure state data tabie 68/ (FIG. SA).

A set of nonlimiting examples of failure state variables are
as follows: (a) a time period variable (FIG. 25A) pertaining to
the amount of time that has elapsed since invocation of the
notification; when the time period variable has expired, it
triggers a failture state in the PCD 754; (b) a distance variable
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pertaining to the distance traveled by the tracked PCD 75k
(FIG. 2513) since invocation of the notification; when the PCD
75k has traversed a prescribed distance that is monitored with
the distance variable, then a fajlure state can be invoked in the
moving/tracked PCD 75F; (c) a predetermined location vari-
able (FIG, 25C) pertaining to a location (o be traversed by the
moving/tracked PCD 75k; in other words, once the PCD 75k
determines that it has reached this predetermined location,
then a failure state will result; and (d) an acceptance variable
(FIG. 25D) which tracks the number of responses and/or
acceptances assoclated with notification communications;
this is useful in a configuration where a number of parties
have been mvited to visit a particular location (e.g., a restau-
rant), and there are only a limited number of openings; as an
example, the system can be set o accept the first party to
respond to the notification and invoke a failure state in con-
nection with all other notifications (which can be communi-
cated, if desired, to the other PCDs 75 that responded late).

Onee a failure state has been determined by the manager
41, the manager 41 may be designed to implement one or
mere of the following actions: look for additional instructions
to notify the next person on a contact or route list, try different
contact information for the same individual, or utilize this
information to re-route drivers to another destination; auto-
matically notify another user of this failure state event; and/cr
automatically notify third party companies providing addi-
tional services, such as but not Hmited to, transportation ser-
vices, that there has been a potification failure.

0. Advertisement Methods of Doing Business in Connection
with Notification Services

Various advertisement methods of doing business can be
implemented in connection with the notification services, for
exampie, those described hersinbefore.

One such advertisement method of doing business, among
others, is illustrated in FIG. 11 and can be broadly summa-
rized by the following steps (not necessarily in this order): (a)
monitoring travel data associated with an MT 17, as indicated
by reference numeral 161; (b) eontacting a party based upon
the travel data, as indicated by reference numeral 162; (c)
providing an advertisement to the party substantially during
the contact, as indicated by reference numeral 163; and (d)
charging a fee or monetarily benefiting from providing the
advertisement, as indicated by reference numeral 164. There
are varicus alternatives and optional sleps that may be prac-
ticed in connection with this method. For example, the fee
may be charged for each advertisement in each notification,
-for a bleck of advertisements, or for the advertisement service
in general, As yet another example, a discount on the adver-
isement service may be offered or extended based upon a
purchase of a predetermined number.

An advertisement database 68/ (FIG. 5A) can be disposed
within the BS manager 41 or commumnicatively coupled ta
same to enable the manager 41 to initiate an advertisement at
an appropriate time during a communication with a PCD 75.
Theadvertisement can be conveyed by voice communication,
by text communication, by visual presentation on a screen
(e.g., an email with an accompanying advertisement, etc.), or
by other means. _

Another advertisement method of doing business, among
others, is iflustrated in FIG. 12 and can be broadly summa-
tized by the following steps (not necessarily in this order): (a)
enabling a party to indicate a willingness to receive one or
more advertiscments during a notification regarding an MT
17, as indicated by reference numeral 171; (b) providing 2
notification communication involving travel status of the MT
17, as indicated by reference numeral 172; (¢) providing an
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advertisement as part of or accompanying the notification
communication, as indicated by reference numeral 173; and
{(d) charging a fee for or monetarily benefiting from providing
the advertisement, as indicated by reference numeral 174.
There are various alternatives and optional steps that may be
practiced in connection with this method. For example, the
fee may be charged for each advertisement in each notifica-
tion, for a block of advertisements, or for the advertisement
service in general. As yet another example, a discount on the
advettisement service may be effered or extended based upon
a purchase of a predetermined number.

Yet another advertisement methed of deing business,
among others, is illustrated in FIG. 13 and can be broadly
summarized by the following steps (not necessarily in this
order); (a) enabling a party to indicate a willingness to receive
one or more advertisements during a notification reparding an
MT 17, as indicated by reference numeral 181; (b) providing
a notification communication involving travel status of the
MT 17, as indicated by reference numeral 182; {c) charging a
fee or monetarily benefiting from providing the notification
communication, as indicated by reference numeral 183; (d)
providing an advertisement as part of or accompanying the
notification communication, as indicated by reference
numeral 184; (e) charging a fee for or maonetarily benefiting
from providing the advertisement, as indicated by reference
numeral 185; and (f) providing a discount based upon the
party’s willmgness to receive the one or more advertisements,
as indicated by reference numeral 186. There are various
alternatives and optional steps that may be practiced in con-
nection with this method. For example, the fee may be’
charged for each advertisement in each notification, for a
block of advertisements, or for the advertisement service in
general. As yet another example, a discount on the advertise-
ment service may be offered or extended based upon a pur-
chase of a predetermined number.

In altemative embodiments, the stop location of the MT 17
and/or the location of the user and/or PCD 75 can be deter-
mined and taken into account with respect to advertisements.
See next section for a discussion of the location determination
of the user, PCD 75, and/or stop location. With this location
information, the advertisements can be selected based upon
the gecgraphical location of the user, PCD 75, and/or stop
location. As an example, advertisements can be sorted in a
database based upon the geographical areas to which they
pertain. Then, if it is determined that the PCD 75 or that tbe
stop location is near the mtersection of First Street and 10
Street, then the advertisement database can be accessed for
those advertisements that pertain to the vicinity around First
Street and 10™* Street. For instance, the database might
include an advertisement about Pizza Hut, and there might be
a Pizza Hut that is located one block frum this intersection, In
this case, the manager 14 may be designed to select the Pizza
Hut advertisement and comumunicate this to the PCD 75
because the PCD 75 is in close proximity to the Pizza Hut that
is at issve. Also, the systern may be designed to forward
directions to the Pizza Hut to the PCD 75 before, during, or
after the advertisement is effectuated at the PCD 75.

In alternative embodiments, the timing of the notification
communication may be taken into account when advertise-
ments are selected from a database for communication to the
PCD 75. For example, the hours when a store is open may be
tracked in the advertisement database. Further, when a noti-
fication communication is itiated, it may be desirable to
refrain from communicating those advertisements that per-
tain to stores that are closed at the time of the notification
communication. In this case, the manager 41 could be
designed to prevent such advertisements to occur during pre-
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scribed time periods. Moreover, the converse could be
designed inic the system, i.e., the system could be designed so
that advertisements pertaining to those stores that are known
to be open at the time of the notification communication are

54
pickup task can be accomplished at the determined stop loca-
tion, as indicated at block 195. Note that these steps can occur
as part of the same communication session or link or in more
than one communicaticn transaction.

communicated to the PCD 75. 5 Although not necessary for implementation, the foregoing

In alternative emhodiments, information regarding a noti- methodelogy can be implemented, and in the preferred
fication-receiving party, for example, a personal profile in embodiment is implemented, by software associated with the
user data table 685 indicating interests, activities, historic data manager 67, such as the monitoring mechanism 69, of
infoermation regarding prior purchases, traveling, etc., may he the BS manager 41. See stop location determination system
stored in memory and used to make decisions rcgarding 10 190 in FIGS. 1 and 3. The blocks of FIG. 14 essentially
which advertisements to communicate to the PCD 75. represent the high level architecture of such software. Note,

In alternative embodiments, discount awards can becom- ~ however, that it is possible to have special purpose digital or
municated to the notification-receiving party. Forexample,an ~ analog hardware designed to implement the same cr similar
image of a discount coupon could be forwarded to the PCD 75 methodology, and such hardware could be associated with the
that has a screen, which can e printed or shown by the user to 15 BSCU 40.
the business establishment to which it pertains, in order to In this embodiment 190z, the BS manager 41 monitors
obtain the discount. As ancther example, a disconnt codecan  travel of the MT 17, as previously described, and stores such
be forwarded to the PCD 75 via voice or text, which can be informationin the database 94, As mentioned, the database 94
communicated by the user to the business establishment to can empioy an MT travel data table 68¢ for storing such
which it pertains, in order to obtain the discount. The discount 20 information, along with other fields that relate such informa-
code can he predefined by the business estahlishment and tion to other data in the same table 68 and in other tables 68.
communicated to the notification system 10, which can store The tracking can be based upen timing, distance, and/or loca-
it in the memory 30k, such as in association with advertise-  tion information,
ment data tahle 68f The transmitter 72 associated with the BSCU 46 (FIG. 1),

In alternative embodiments, the waiting times associated 25 under the control of the BS manager 41, communicates the
with retatl establishments, for example but not limited to, notification communication, The notification communication
restauranis, are monitored with periodic communications ~ passes through the network 55 (FIG. 1) to the receiver 73
between a PCD 75 associated with such retail esteblishments ~ (FI1G. 1) associated with the PCD 75. The BS manager 41 can
and the BS manager 41. Furthermore, these waiting times can ~ be designed to cause initiation of the notification communi-
be communicated with advertisements involving such retail 30 cation when the MT 17 is an acceptable proximity, perhaps a
establishments to the notified PCD 75. predetermined proximity or system-defined or user-defined

proximity, with respect to one or more stop locations, or has
P StD]J Location Determination Systems and Methods Based jUSt passed one or more Stop locations.
Upon User and/or Device Location Feedback As another alternative, the BS manager 41 can be designed

Stop location determination systems (and methods) 190 35 to cause initiation of the notification communication when
that utilize user and/or device location feedback can be imple- the MT 17 has already traveled a predefined time period or
mented in connection with the notification systems, for distance along a predefined route.
exampie, those described hereinbefore. Several nonlimiting As another alternative, the BS managerd1 can be designed
exemplary embodiments of possible stop location determina- to initiate a first notification in order to sense the current
tion systems (and methods) 190 will be described in detail 40 location of the PCD 75, make a selection of the stop location
hereafter. Although not limited to this application, such stop (s} (and perhaps notify the user of the identity of the stop
location determination systems 120 are particularly useful in location(s} during this first notification), and then provide a
connection with transportable PCDs that are carded with a second notification communication at a later time, when the
mobile person, as will be clear from the discussion hereafter. MT 17 is an acceptable proximity to the stop location (and

45 perhaps notify tbe user, agam or for the first time, of the
1. First Embodiment identity of the stop location(s) during the second notification
) communication).

The architecture of one such embodiment, among others, is The location data identifying the location of the PCD 75 is
shown in FIG. 14A and is generally denoted by reference stored in the database 94, which as mentioned can contain a
numeral 1904. Although not limited to this particular configu- so PCD data table §8g for storing this information,
ration, in this embaodiment, the stop location determination The location data identifying the location of the PCD 75
systern 1904 is implemented in the notification system 10 of can be generated by a physical action taken by the party
FIGS. 1 and 3, particularly the BS manager 41. The stop associated with the PCD 75 or can be generated automatically
location determination systein 190a, can be configured to by the PCD 75 itself or by other remote sensing means. As an
implement the following methodology, as is summarized by 55 example of a physical action, the party could be prompted
flow chart in FIG. 14: mcnitoring travel data associated with {(e.g., by voice recording) by the BS manager 41 to enter a
an MT 17, as indicated at block 191; causing the notification digit on a telephone to indicate a geographical arca. For
system 10 to communicate a notification involving a delivery instance, the voice recording could say, “Press one if yvou are
or pickup task associated with the MT 17 to a PCD 75 asso- iocated in northwest Atlanta, press two for northeast Atlanta,
ciated with a party, as indicated at block 192; receiving foca- 60 press three for southwest Atlanta, and press four for scutheast
tion data from the PCD 75 (ultimately from the device user, Atlanta.” Obviously, many other encoding schemes are pos-
device itself, and/or another source), as indicated at block sihle. In this example, once the party presses one of these
193; determining cne or more stop locations, based upon the telephene buttons, the BS manager 41 via a dual frequency
device location data and the travel data associated with the tone decoder is able to determine the location of the party and
MT 17, asindicated at block 194; and causing the notification ss PCD 75.
system 10 to communicate an identification of the one cr For antomatic generation of Tocation data, a lacation sensor
more stop locations to the PCD 75 so that the delivery or 80 can be associated with the PCD 75 to determine or com-
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municate location data to the BS manager 41 via transmitter
73, network 55, and receiver 72. Although not limited to this
configuration, in the preferred embodiment, the location sen-
sor 80 includes a GPS receiver that receives GPS signals from
GPS satellites. In at least one configuration, the PCD 75 is a
cellular or persenal communrication system (PCS) device and
the network 55 is a cellular network and has computer-based
support functionality and processing for receiving location
signals from the GPS receiver and communicating location

560

the delivery or pickup task can be accomplished at a stop
location. The identification can be any suitable information
that will enable the device user to travel to the stop location(s),
for example but not [imited to, street address information, bus
stop location or numbet, street intersection location, longi-
tude and latitude coordinates, audio or visual description of a
place, an image of the stop location, a map image, etc. All of
the foregoing can be stored, if desired, in and accessed from
the stop location data table 684 (FIG. SA). Directions to the

information to the BS manager 41. Examples of such systems 19 stop location(s) can also be provided by the BS manager 41
are described in the following patents: U.S. Pat. Nos. 6,360, over the communications link to the PCD 75. The directions
101; 6,519,466, 6,453,237; and 5,479,482, all of which arc can be stored in memory and accessed by an appropriate
incorporated herein by reference in their entirety. index thatis stered in the table 684. Note that computer-based
In alternative embodiments, for automatic generation of functionality for a notification system for communicating a
location data, other types of positioning systems may be 15 map image to the PCD is described in U.S. Pat. No. 6,278,
utilized fo determine location information for the PCD 75. 936, which is incorporated herein by reference in its entirety.
For example, radar could be used to remotely track the PCD In alternative embodiments, the BS manager 41 may be
75 and then the radar system could be designed to convey designed to communicate, along with an identification(s) of
position information to the PCD 75 or the base station control the stop location(s), an identification of the MT 17 to the PCD
unit (BSCU) 40, for ultimate consumption and analysisby the 20 75. For example, the idenrification could be a bus number,
B3S manager 41. visual or audio description, description of the driver or
The BS manager 41 is designed to determine a stop loca- vehicle type (bus, railroad train, tax, etc.), etc. The foregoing
tion(s), based upon the focation data provided by the PCD 75 information can be stored in and accessed from the MT data
and based upon the travel status of the MT 17. The stop table 68z (FIG. SA).
location(s) can be determined based upon any suitable setof 25 In alternative embodiments, the BS manager 41 may be
criteria. The database 94 can be provided with a stop location designed to communicate, along with an identification of the
data table 684 for storing stop locations and relating them ta stop location(s), a code to the PCD) 75 that will be used by the
MTs 17 that are further identified in the MT data table 68a. contacted party to indicate to a party associated with the MT
As an example, the BS manager 41 may be designed to 17, for example, a driver of the MT 17, for authentication
determine an exact or approximate midpoint location 30 purpeses so thaf the party associated with the MT 17 knows
between the location of the MT 17 and the location of the that the party arriving at the stop location is preperly autho-
PCD 75 (o serve as the stop location. The BS manager 41 can rized to perform the pickup or defivery. The code can be
be interfaced with or be designed to include mapping soft- stored in and accessed from, for example, the authentication
ware (many versions of which are commercially available at data table 684.
the present time}, geographic information system (GIS) soft- 35 In alternative embodiments, the BS manager 41 may be
ware, oI an address lookup table 1o enable the BS manager 41 designed to receive an indication from the PCD 75 that the
to perform the foregoing determination. Mapping software party is unwilling to perform the delivery or pickup task
and interfaces thereto are well known in the art and are com- associated with the notification; and as a consequence, to
mercially available. Also, see U.S. Pat. No. 5,594,650, which initiate another notification commnnication to another differ-
is incorporated herein by reference and which describes an 40 ent PCD 75 associated with another party in order to request
example of mapping software. assistance in the delivery or pickup task from the another
As another example, the stop location(s) may be selected party. As an example, the BS manager 41 may prompt the
from a group of predetermined stops (a collection or along & party to press a particular telephone button to indicate a
predetermined ronte), known intersections, known addresses, willingness or unwillingness to accept the responsibility of
detected locations, locations on a map, ete., that are in an 45 the delivery or pickup. As another example, the BS manager
acceptable proximity to the PCD 75 and the MT 17, at the 41 may forward an HTML page (or other markup language)
time that the determination is made. ofcode te a computer-based PCI) 75 that visually promipts the
In seme embodiments, a sefection among of group of pos- party to make a selection.
sible stops can be made by correlating a maximum device
distance requirement (distance between the device and a pos- 50 2. Second Embodiment
sible stop location) and a maximum MT distance requirement .
(distance between the MT 17 and a possible stop location) to In further alternative embodiments, as is shown in FIG.
the group of possible stop locations. One or more algorithms 14B, the BS manager 41 may be designed to perform the
98 (FIG. 5A) can be provided and stored in memary for this following steps: monitoring travel data associated with a phi-
purpose. For instance, assume that the maximum device dis- 55 rality (two or more) of MTs 17, for instance, first and second
tance requirement is set at a mile and assume that the maxi- MTs 17, as shown in block 201; communicating a notification
mum MT distance requirement is set at 5 miles. Also, assume involving a delivery or pickup task to a PCD associated with
that the BS manager 41 has determined, based upon its data- a party, as shown in block 202; receiving location data from
hase, address lookup table, mapping programs, or otherwise, the PCD, as shown in block 203; determining one or more first
that three locations A, B, and C are possible candidates forthe 6o stop locations and one or more second stop locations, based
device nser to pickup from or deliver to the MT 17. In this upon the device location data and the travel data associated
scenario, the BS manager 41 can be designed to analyze the with the first and second MTs 17, as shown in block 204; and
locations A, B, and C to determine which meet the require- communicating one or more identifications for each of the
ments, It can be designed to select one or more locations that first and second MTs 17 as well as their respective first and
meets the requirements. 6s secand stop locations to the PCD so that the delivery or
The BS manager 41 communicates an identification of  pickup task can be accomplished at a stop location, as shown
each of the one or mere stop locations to the PCD 75 so that in block 205.
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In alternative embodiments, the BS manager 41 may be
designed to communicate, an indication of the type of MT 17
that will stop at each location, for example but not limited to,
whether the MT 17, is a bus, raifroad train, tax, ete, This
would enable the notification-receiving party to select which
mode of transportaiion to utilize,

In alternative embodiments, the manager 41 is designed to
enable the user of the PCD 75 to select which of the stop
locations and/or which of the MTs 17 that the user wishes to
utilize. This can be accomplished using one of the variations
of the response system, which have been described in detail
previously. ['urthermore, this selection ar information indica-
tive thereof can be forwarded by the manager 41 to a com-
munications device, for example, device 44 (FIG. 1), associ-
ated with the selected MT 17, so that the MT 17 is aware of the
pickup or delivery by the user at the selected stop location.
Also, ifdesired, the manager 41 canbedesigned to adviseone
or mere ather MTs 17 that they have not been selected,

Q. Stop Location Determination Systems and Methods Based
Upon Timing Criteria

Stop location determination systems (and methods) 190
that utilize timing criteria (system defined or user defined via
user preferences) can be implemented in connection with the
notification systems, for example, those described hereinbe-
fore. Several nonlimiiing cxemplary embodiments of pos-
sible stop location determination systems (and methods) 190
of'this type will be described in detail hereafter. Although not
limited to this application, such stop location determination
systems 190 are particularly useful in connection with trans-
portable PCDs that are carried with a mobile person, as will be
clear from the discussion hereafter.

1. First Embodiment

The architecture of one such embadiment, among others, is
shown in FIG. 15A and is denoted by reference numeral 190c.
Although not limited to this panticular configuration, in this
embodiment, the stop location determination system 190¢ is
implemented in the monitoring mechanism 69 (FIG. 5B)
associated with the notification system 10, particularly in the
software associated with the BS manager 41 (FIG. 3). This
stop location determination system 190¢, can be configured to
implement the following methodology, as is summarized by
flow chart in FIG. 15A, via snitable programming; receiving
one or more timing criteria corresponding to a pickup or
delivery, as denoted al block 211; moniloring travel data
pertaining to an MT 17, as denoted at block 212; determining
one or more pickup/delivery locations for the MT 17 based
upon the travel status and the timing criteria, as denoted at
block 213; and communicating with a PCD 75 associated
with a party and providing the pickup/delivery locations to
the communications device, as denoted at block 214, so that
pickup or delivery can be accomplished in accordance with
the timing criferia at a stop location.

The timing criteria can be, for example but not limited to,
atime of'the day, a period of time during the day (e.g., 2:00 pm
to 4:00 pm, daytime, nighttime, etc.), days of the week, weeks
of the month, a period of time to elapse from the time that the
timing criteria are made known to the notification system
(e.g., in 3 hours), an indication of ASAP (s soon as possible),
ete. In the preferred embodiment, the timing criteria are com-
municated to the BS manager 41 by the user and are stored in
user data table 686 of the database 94 (FIG. 5A).

The entity that owns and/or operates the notification sys-
tem 10 or notification service could even practice a business
method involving charging a user for defivering to erenabiing
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pickup at a location that was not originally scheduled or
charging different fees to a user for different degrees of noti-
fication immediacy or charging for facilitating a delivery or
pickup. For example, the entity could charge more for ASAP
service than for a service having a timing requirement of
within 24 hours. A stratified billing schedule could be imple-
mented, for example, similar to the manner i which the U.S.
Postal Service charges for mail services: overnight is one
charge, two-day service is another, etc.

Note that, with the stop location determination system
190¢, 2 user can meet a driver of a vehicle at any cne of a
number of vehicle stops along a route traveled by the vehicle.
As an example, a party may wish 1o meet a driver and obtain
a package as soon as possible. This system 1%0¢ allows the
party to interact with the driver/vehicle at an appropriate
vehicle stop (address or map based location) that meets the
timing criterion, perhaps one that was not originally intended
by the party or driver.

In this embodiment 190¢, the massage manager 82 of the
BS manager 41 receives the one or mere timing criferia cor-
responding to a pickup or delivery and stores this information
in the user data table 684. The timing criteria can be commu-
nicated to the BS manager 41 via any suitable means, for
example but not limited to, via a computer over the Intemnet,
in response to screen prompts associated with a graphical user
interface displayed on the user’s computer screen and gener-
ated from HTML (with applets, if desired, in the implemen-
tation) communicated from the BSCU 40 to the user com-
puter.

The data manager 67 and/or the monitoring mechanism 69
of the BS manager 41 is designed to monitor trave] of the MT
17, as previously described. The tracking can be based upon
timing, distance, and/or location information.

The data manager 67 and/or the monitoring mechanism 6%
of the BS manaper 41 is further designed to determine a
pickup/deiivery location(s) for the MT 17 based upon the
travel status and the timing criteria (and in alternative
embodiments, additionally based upon location data associ-
ated with the PCD 75 itsel, an originally scheduled pickup/
delivery lacation, or some other location ar geographical
reference). Any suitable algorithms may be employed by the
BS manager 41 to accomplish this determination task.

The stop location(s) may be determined from a group of
predetermined eligible stops {a collection or along a prede-
termined route), from known intersections, from a set of
detected locations, from locations on a map, from addresses,
etc. The BS manager 41 can be interfaced with orbe designed
to include conventional mapping software to enable the BS
manager 41 to perform the foregoing determination.

As a simple example of a determination process, the BS
manager 41 could select the nexd stop or next two stops along
a predetermined route associated with a delivery vehicle
when &t will arrive at snch stop or stops within a specified
timing criterion, e.g., 30 minutes.

In scme embodiments, a selection among a group of pos-
sible stops can be made by correlating a maximum device
time requirement (time that it will take a person carrying the
device to travel the distance between the device and a possible
stop location) and a maximum MT time requirement (time
that it will take the MT 17 to travel the distance between the
MT 17 and a possible stop location) to the group of possible
stop locations. For instance, assume that the timing criterion
is set at 15 minutes, that the BS manager 41 has determined,
based upon its database, mapping programs, or otherwise,
thatthreelocations A, B, and C are possible candidates for the
device user to pickup from or deliver to the MT 17, that the
maximum device time requirement for locations A, B, and C
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are 10, 16, and 20 minutes, respectively, and that the maxi-
mum MT time requirement for locations A, B, and Care 5, 11,
and $ minutes, respectively. In this scenario, the BS manager
41 can be designed to select location A, because the timing
criterion will be met.

In alternative embodiments, the stop location(s) may be
selected from locations that are in an acceptable proximity fo
the PCD 75 and the MT 17, at the time that the determination
is made, but which would satisfy the one or more timing
criteria, In these alternative embodiments, the location of the
PCD 75 can be assumed, in general, based upon the home
address, work address, telephone number exchange associ-
ated with the PCD 75, etc., associated with the user, could be
determined using a location sensor situated on the PCI> 75 (as
previously described), conld be based upon other configura-
tion data provided by the user, etc.

When a notification communication is to occur, the trans-
mitter 72 associated with the BSCU 40 (FIG. 1), under the
contro] of the BS manager 41, communicates the notification
communication. The notification communication passes
through the network 55 (T'IG. 1) to the receiver 73 (FIG. 1)
associated with the PCD 75. The BS manager 41 ¢an be
designed to causé initiation of the notification communica-
tion when a suitable MT 17 is an acceptable proximity, per-
haps a predetermined proximity or system-defined or user-
defined proximity, with respect to one or more stop locations.

As another alternative, the BS manager 41 can be designed
to cause initiation of the notification communication when a
suitable MT 17 has already traveled a predefined time pericd
along a predefined route.

The BS manager 41 communicates an identification of the
stop location(s) to the PCD 75 so that the delivery or pickup
task can be accomplished at a stop lecation. The identification
can be any suitable information that will enable the device
user to travel to the stop location(s), for example but not
limited to, street address infommation, bus stop location or
number, sfreet intersection location, longitude and latitude
coordinates, audio or visval description of a place, an image
of the stop location, a map image, etc. Directions to the stop
location(s) can also be pravided by the BS manager 41 over
the cornmunications link,

In alternative embodiments, the BS manager 41 may be
designed 1o communicate, along with an identification of the
stop location(s), an identification of the MT 17 to the PCD 75,
For example, the identification could be a bus number, visual
or audio description, description of the driver or vehicle type,
elc.

In alternative embodiments, the BS manager 41 ‘may be
designed to communicate, along with an identification of a
plurality of stop locations, an indication of the type of MT 17
that will stop at each location, for example but not limited o,
whether the MT 17, is a bus, railroad train, tax, etc.

In alternative embodiments, the BS manager 41 may be
designed to communicate, along with an identification of the
stop location, a code to the PCD 75 that will be used by the
contacted party to indicate to a party associated with the MT
17, for example, a driver of the MT 17, for authentication
purposes so that the party associated with the MT 17 knows
that the party arriving at the stop location is properly autho-
rized to perform the pickup or delivery.

In altemative embodiments, the BS manager 41 may be
designed to receive an indication from the PCD 75 that the
party is wnwilling to perform the delivery or pickup task
associated with the notification; and as a consequence, fo
initiate ancther notification communication to another differ-
ent PCD 75 assaciated with another party in order to request
assistance in the delivery or pickup task from the another
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party. As an example, the BS manager 41 may prompt the
party to press a particular device button to indicate a willing-
ness orunwillingness to accept the responsibility of the deliv-
ery or pickup. As another example, the BS manager 41 may
forward an HTML page of code o a computer-based PCD 75
that visuatly prompts the party 1o make a selection.

2. Second Embodiment

As illustrated in FIG. 15B, the BS manager 41 may be
configured to perform the following steps: receiving cne or
more timing criteria corresponding to a pickup or delivery, as
denoted at block 221; monitoring travel data pertaining to a
plurality of MTs 17, for instance, first and second MTs17, as
denoted at block 222; determining a pickup/delivery loca-
tions for the first and second MTs 17 based upon the travel
status and the timing criteria, as denoted at bleck 223; and
contacting a communications device associated with a party
and providing the pickup/delivery locations for the first and
second MTs 17, respectively, to the cominunications device,
so that pickup or delivery can be accomplished in accordance
with the timing eriteria, as denoted at block 224,

In alternative embodiments, the BS manager 41 may be
designed to communicate, an indication of the type of MT 17
that will stop at each location, for example but not limited to,
whether the MT 17, is a bus, railroad train, tax, etc. This
would enable the notification-receiving party to select which
mode of transportation to utilize.

Inalternative embodiments, the BS manager 41 isdesigned
to enable the user of the PCD 75 to select which of the stop
locations and/or which of the MT's 17 that the user wishes to
utilize. This can be accomptished using one of the variations
of the response system, which have been described in defail
previcusly. Furthermore, this selection or information indica-
tive thereof can be forwarded by the BS manager 41 to a
communications device, for example, device 44 (FIG. 1),
assoclated with the selected MT 17, so that the MT 17 is
aware ofthe pickup or delivery by the user at the selected stop
location. Also, if desired, the BS manager 41 can be designed
to advise one or more other MTs 17 that they have not been
selected.

R. Secure Notification Messaging Systems and Methods

Secure notification messaging systems and methods can be
implemented in connection with the notification systems, for
example, those described hereinbefore, to give the contacted
party confidence that the notification message is genuine and
legitimate.

More specifically, the BS manager 41 may be designed to
send authentication information to the PCI) 75 when a noti-
fication is in progress to indicate to the user that the notifica-
tion is originating from the proper source. The authentication
information can be, for example but not limited to, any of the
follewing: a logo, trademark, coat of arms, symbol, pre-
defined symbol or text or numeric code that bas been made
known to or selected by the party being contacted, specific
sound or sounds or music, a distinctive ring as described in
U.S. Pat. No. 6,313,760 that is selected by the user, image of
avehicle or driver, live image of vehicle or driver, a telephone
number that can be called to verify the notification, such as the
telephone number associated with a telephone situated on the
MT 17 or associated with a verification entily, part of a credit
card number, such as the last four digits, an image of a
signature, such as the signature of the notified party, a public
official, or another party, etc.

The anthentication information can be preset or dynanui-
cally programmable. It can be user defined or system defined.
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‘When the PCD 75 is equipped with a screen (e.g., a Sanyo
Model 8100 wiretess PCS vision picture phone distributed by
Sprint, a Sony Ericsson T300 wireless picture phone distrib-
uted by T-Mobile, etc.), an image can be sent. When the PCD

62
{ink to communicate with the server to certify that the authen-
tication information is from the authorized source.
As an example, a certifiable image may be utilized. More
specifically, an image is communicated to the PCD 75 and the

75 is equipped with audio capabilities, a signal that causes an 5 user of the PCD 75 can have the content of the image certified
audible signal at the user end can be sent. When the PCD 75 or verified as ariginating from an authorized source. In one
is equipped with mation or vibration capabilities, a signal can such embodiment, the image (captured live via digital camera
be sent that causes a particular motion or vibration signal to or prerecorded) is a picture of a mobile vehicle driver that is
occur al the user end. communicated to a computer-based PCD 75 during the noti-
The authentication datacan be stored in authentication data 10 fication communication. The image is embedded in HTML,
table 68% of the database 94 or the data can be accessed XML, or some other markup langnage with java applets. A
remotely, even dynamicaily during a communication with hyperlink is provided so that the device user can ¢lick on, or
PCD 75. select, the image or select the hyperlink, which causes the
FIG. 16 shows graphically the secure notification messag- image to be sent to a remote certification/verification server
ing system and is generaily denoted hy reference numeral 15 on the Internet. The certification/verification server can be
210. As an exemplary implementation, the system 210 is part of the notification system or a separate entity. The server
implemented in software in the monitoring mechanism 69 compares the image with an image of the driver that is stored
associated with the BS munager 41. The software is config- in a local accessible database. When it matches or does not
ured to perform or cause performance of the following steps: match, the server is designed to communicate such message
monitering travel data asscciated with an M1'17, as indicated 20 back to the PCD 75 indicating the match or nonmatch, respec-
atbleck 231; communicating a netification invelving a deliv- tively.
ery or pickup task associated with the MT 17 to a PCD As another example, a certifiahle code may be utilized. In
associated with a party, as indicated at block 232; and pro- this example, the certification/verification server has a list of
viding authentication information 234 to the PCD that indi- _ authorized codes in its database that are authorized to be used
cates o the parly that the notification is from an authorized 23 by the notification system/service. The server compares the
source, as indicated at block 233. The providing stepcan be  inceming code with a cade that is stored in an accessible
performed before, during (as part of the same step), or after database. When it matches or does not match, the server is
the communicating step. As is shown in FIG. 16, the authen- ~ desigred to communicate such message back to the PCD 75
tication information 234 can he stored in the memory 305, can indicaling the match or nonmatch, respectively,
be accessed by the BS manager 41, and communicated bythe 3 As another altemative embodiment, the MT 17 may be
BS manager 41 to the PCD 75. equipped with one or more digital cameras (or the cameras
In alternative emhodiments, among others, a party can may he disposed remote from the MT 17) for capturing an
predefine one or more authentication indicia to be sent to the image, series of images, and/or video (real time live or
I’CD 75 during a notification. The BS manager 41 is designed _ delayed) of the MT 17, of a person (e.g., a driver) or thing
with functionality to permit a party to communicate with the 3% sitnated within the MT 17, or of something outside the MT 17
BS manager 41 and provide configuration information, such and for communicating the image or video to a website server
as an identification of the authentication indicia, Such con-  on the World Wide Web (WWW) of the Internet. Moreover,
figuration information can be stored and accessed by the BS the authentication information may include a hyperlink to the
manager 41 in the user data table 685 and/cr the authentica- website server on the WWW of the Internet so that the noti-
tion data table 684. 40 fication-receiving party can view the image or video taken
As an example, the contact can occur by having the party ~ from the MT 17,
use a computer or compuier-based device to communicate FIG. 16A shows a possible screen message that can be
with the BS manager 41 over the Internct, particularly the  driven to (such as over the infernet) and shown on a notified
WWW. Any suvitable graphical user interface can be a5 PCD 75 during a notification communication. The screen has
employedto enable communications. U.S. Pat. No. 6,411,891 animage 235 of the party associated with the MT 17 who will
describes systems and methods for enabling interactions ~ be arriving at the stop location. Also, with this example, a
between a party using a computer and a base station computer response system, as describgd previously in this document, is
agsociated with a notification system, the description of ~ implemented. Morc specifically, the notified party is
which is incerporate herein by reference. These systems and prampted: “Please reply to this message for additional veri-
methods can be employed in the context of this example. fication, to cancel the arrival, or to reschedule.” Hyperlinks
As another example, the contact can occur by having the can he associated with eacl} c'>f the foregoing sentence ele-
party use a conventional telephone to communicate with the men'ts, s0 that whgn the recipient se]ects. one, the BSCU 40
BS manager 41 over the PSTN. In connection with such a  Teoeives the selection and can act accordingly.
telephone Jink, any suitahle interactive voice response (IVR} 55 3. Mabile Thing Determination Systems And Methods
system or dual-tone encoding scheme may be utilized to
commuunicate information. 1.8, Pat, No, 5,657,010 describes 1, First Embodiment
systems and methods for enabling interactions between a
party uFing a te.leph(.)ne and a hase stationl computer ﬂ§503i' Mohile thing determination systems (and methods) 250
ated with a notification system, the description of which is g can be implemented in connection with the notification sys-
incorporate herein by reference. These systems and methods tems, for example, those described hereinbefore. Several
can be employed in the cantext of this example. noniimiting exemplary embodiments of possible MT deter-
In further alternative embodimnents, a link may be provided mination systems (and metheds) 250 will be described in
by the BS manager 41 with the authentication information to detail hercafter. Although not iimited fo these applications,
enable the party to certify that the authentication information 65 such determination systems 250 are particularly useful in
is from an authorized source. For example, the link may be a connection with transportable PCDs that are carried with a
hyperlink to a server on the Internet. The party can select the meobile person and in connection with transportation services,
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like taxicab services, that have a number of vehicles and stop
locations that can be anywhere, as will be clear from the
discussion hereafter.

The architecture of one such embodiment, among others, is
shown in FIG, 17A and is generally denoted by reference
numeral 250a. Althongh not limited to this particular configu-
ration, in this embodiment, the MT determination system
250a is implemented in the notification system 10, particu-
larly the BS manager 41. The MT determination system 250a,
is configured to implement the following methodology, as is
summarized by flow chart in FIG. 17A: permitting a party to
identify a pickup location, a dropoff location, and one or more
user notification preferences, as indicated at block 251; iden-
tifying an MT 17 based upon the identity of the pickup loca-
ticn, the dropoff location, or both, as indicated at block 252;
and communicating an identity of the MT whben appropriate,
pursuant to the one or more notification preferences, as indi-
cated in block 253. Note that these steps can occur as part of
the same communication session or link or in niore than one
communication transaction.

Additionaily and optionally, the M T determination system
250a (or system 25058) can be further designed to receive an
identification or characteristic of a thing dwring a communi-
cation session between the BSCU 40 and the PCD 75, for
example but not Himited Lo, an identity or characteristic of a
package or person, to be picked up at the pickup location. This
information can be used for planning and/cr verification pur-
poses.

Further, if desired, the system 250a (or system 2504) can
be configured to cause the BSCU 40 to communicate this
identification or characteristic of the thing to be picked up to
a communnications device associated with the MT 17, so that
a party associated with the MT 17 can verify the thing at the
pickup location. The identity or characteristic can he any ofa
number of possibilities, such as a number (e.g., bar code
number, Federal Express number, etc.) associated with a
package, the weight or size of a package, or the name of a
person.

Although not necessary for implementation, the foregoing
methodelogy can be implemented, and in the preferred
embodiment is implemented, by software associated with the
data manager 67 and/or the menitoring mecbanism 69 (FIG.
5B) of the BS manager 41. See stop location determination
system 250 in FIGS. 1 and 3. The combination of blocks of
FIG. 17 A essentially represents the high leve] architecture of
such software. Note, bowever, that it is possible to have spe-
cial purpose digital or analog hardware designed fo imple-
ment the same or similar methedology, and such bardware
could be associated with the BSCU 40.

Pickup and dropofflocations can be stored and accessed in
the stop location data table 684. Identification of MTs can be
stored and accessed in the MT data {able 684, Further, user
notification preferences can be stored and accessed in the user
data table 685.
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to reach the pickup location, the arrival or departure of the MT
from a location, the entry of the MT into a geographic region,
etc.), a particular time that the passenger must arrive at the
dropofT location, a time period that the user is willing to
expend on the trip (several selections could be provided per-
taining to the same or different vehicles), the type or location
of seat that the passenger would like to reserve, whether a
pickup vehicle has air conditioning, the type of security or
care that is to be taken with respect to a package that is being
picked up, an identification and/or when to use cne or more
communications methods, a specification to attempt another
communications device if a first one fails, any of those pref-
erences mentioned previousty in this document, etc. The
communications methods may involve, for example but not
limited fo, communicating a signa! and/or a message to a
iand-line telephone, cellular, satellite, or wireless telepbone,
facsimile machine, computer, television, cable TV trans-
ceiver, satellite transceiver, personal data assistant (PDA),
pager, any addressable communications device on the inter-
net, etc. Both a signal and a message may be sent to the target
communications device, for example, a ring signal and a text
message could be communicated to a PDA, pager, or com-
puter.

With respect to step 252, any of a number of possible
criteria may be used by the BS manager 41 to identify and/or
select an MT 17 to accomplish the pickup and dropoff task,
while complying with the user preferences. As an example of
the MT identification process in the context of taxicabs, con-
sider a scenario where the user has indicated that one of
his/her preferences is to get picked up within fifteen minutes
and that another one of his, her preferences is that the taxicab
must have air conditioning. Further assume that the BS man-
ager 41 knows that a taxicab having air conditioning is cur-
rently available in the geographical area of the pickup loca-
tion and can travel to the pickup location within the specified
fifteen minutes. In this example, the BS manager 41 can be
designed to assign the taxicab to the task of picking the user
up at the pickup location and dropping the user off at the
dropofflocation. A communication can be sent hy the BSCU
40 to a communications device associated with the taxicah,
indicating the pickup particulars,

With respect to step 253, the BS manager 41 is designed to
initiate a notification communicatien: and communicate an
identity of the MT 17, when appropriate, pursuant to the one
or mere notification preferences. In the preferred embodi-
ment, the notification communication sesgion is initiated by
the BS manager 41 when the MT 17 is at a particular location,
is within a particular geographical region, or is within a par-
ticular proximity of the dropoff locatien, using the monitor-
ing systems and atgorithms described previously in this docu-
ment,

During the notification communication session, the MT 17
can be identified with a vehicle number, with a description of
a vehicle type, color, etc., with reference to a logo on the MT,

Mere specifically, with respect te step 251, the BS manager 55 with a digitized picture or video of the MT, or in some cther
41 is designed to permit a party to identify a pickup location, way.
a dropoff location, and one or more notification preferences. The BS manager 41 can be designed te enable the party to
The communication can occur via any suitable communica- accept or deny the pickup and dropoffusing the identified MT
tions device and with any suitable user interface, but in the 17 during the notification communication session or during a
preferred embodiment, the communication is accomplished 60 subsequent communication session. This can be accom-
through a portable computer-hased PCD 75, such as a wire- plished with a suitable graphical user interface, assuming the
less telephone or PDA. The notification preferences may PCD> 75 has display capabifities, with an IVR, by touch tene
include, for example but not limited to, a proximity of the MT commands pressed by the device user, by other means of
to the pickup location (e.g., a distance between the MT and communication described elsewhere in this document, etc.
the pickup location that is to be met before a notification will 65 TheBS manager 41 can be designedto provide information
occur, a telephone number to be used when making fthe noti- concerning the capacity of the MT 17 during the notification
fication communication, a time period that it wiil take the MT communication session, for example but not limited to, the
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number of passenpers, packages, or other items currently
residing on the MT 17, the number of vacant spaces, seats,
slots, etc.
The BS manager 41 may be designed to receive informa-

66
The BS manager 41 can be designed to enable the party to
accept or deny the pickup and dropoffusing the identified MT
17 during the first communicaticn session, during the second
commumication session, or during a subsequent communica-

fion regarding an item, for example but not lmited to, a > tion sess_ion.Thiscanbegccomplisbedwitha§uitable grapp?—
package, that is placed on the MT 17, based upon it being gal user interface, assuming the PCD 75 has display capabili-
placed on the MT 17 at the pickup location, based upon it 1168, With an TVR, by touch tone commands pressed by the
being dropped off at the dropoff location, or both, This infor- device user, b)f other means of communication described
mation is useful for tracking the item as well as the capacity ~ clsewhere in this decument, etc.
of the MT to handle new items. Furthermore, a machine !  Note that the second communication session can occur
readable code, for example, a bar code or electronic tag (see between the BSCU 40 and a different PCD 75, that is, differ-
U.S. Pat, No. 6,144,301, could reside or or in or be placed on ent from the ene involved in the first communication session,
orin the item and read by a suitable reader, such as a bar code based upon user notification preferences. The user can
scanner or electronic tag reader, at some time when the item specify in the first communication session or in some other
is maiched up with the MT 17, Moreover, this code or a !5 communications session with the BS manager 41, which
derivative thercof (e.g., an indicator of less bit size, a coded communication method(s) should by used for the second
representation, an index in a lookup table, etc.) could be corrununication session (which is the notification sessicn).
communicated from the MT, using a suitable ¢comumunica- The BS manager41 can be designed to provide information
ticns device on the MT 17, to the BSCU 40 for further pro- concerning the capacity of the MT 17 during the first com-
cessing and analysis, if desired. 20" munication session, second communication session, or both,
for example, the number of passengers, packages, or other
2. Second Embodiment items, the number of vacant spaces, seats, slots, etc.
The BS manager41 can be designed to receive information
The architecture of another embodiment of the MT deter- 25 regarding an item, for example, a package, that is placed cn
mination system 250, among others, is shownin FIG. 17B and the MT 17, based upon it being placed on the MT 17 at the
is generally denoted by reference numeral 2505. Although not pickup location, based upon it being dropped off at the
limited to this particular configuration, in this embodiment, dropoff location, or both. This information is useful for track-
the MT determination system 2505 is implemented in the ing the itern as well as the capacity of the MT to s handle new
notification system 10, particularly the BS manager 41. The , items. Furthermore, a machine readable code, for example, a
MT determination system 2505, is configured to implemnent har code, could reside on or in or be placed on or in the item
the following methodology, as is summarized by flow chart in and read by a suitable reader, such as a bar code scanner, at
FIG. 17B: establishing a first communication session  some time when the item is matched up with the MT 17.
between the system 10 and a PCD 75, as indicated at block Moreover, this code or a derivative thereof could be commu-
261; during the first comumunication session, permitting a 33 nicated from the MT, using a suitable communications
party associated with the PCD 75 to identify (a) a communi- dewvice, o the BSCU 40 for further processing and analysis, if
cations method for previding a notificaticn, (b) a pickup  desired.
Iocation and (¢) a dropof location, as indicated at block 262;
identifying an MT that will arrive at the pickup location for 3. Third Embodiment
pickup and that will travel to the dropoff location for dropoff, ,,
based upon the identity of the pickup location, the dropoff The architecture of yet another embodiment of the MT
location, or both, as indicated at block 263; establishing 8 determination system 250, among others, is shown in FIG.
second communication session in accordance with the com- 17C and is generally denoted by reference numeral 250cz.
municaticns method forproviding a noliﬁcatiou,‘as indicated Although not limited to this particular configuration, in this
at block 264; and during the second communications session, 45 embodiment, the MT determination system 250c is imple-
identifying the MT, as indicated at block 265. Inthe preferred ™ mented in the notification system 10, particularly the BS
embodiment, the second communication session is initiated manager 41, The MT delermination system 250c, is config-
by the BS manager 41 when the MT 17 s at a particular  yred to implement the following methedology, as is summa-
location, is within a particular geographical region, or is  riged by flow chart in FIG. 17C: during a commurication
within a particular proximity of the dropoff location, using ) session with a PCD 75, determiring a location (can be a
Fhe monitoring systems and algerithms deseribed previousty geographic area or an approximate location, depending upon
in this document. the precision needed to effect pickup or delivery) of the PCD
Although not necessary for implementation, the foregoing 75; and identifying an MT 17 to travel to the location or
methedelogy can be implemented, and in the preferred another focation that i near (he determined location for a
embodiment is implemented, by software associated with the 55 pickup or delivery based upon the determined location of the
BS manager 41. See stop location determination system 250 PCD 75,
in FIQS- 1 and 3. The combination Of:DIUCkS of FIG. 17B Note that, in this embodiment 250¢, the commumication
essentially represents the high level architecture of such soft-  gession that is used 1o enable detection of the location of the
ware. Note, however, that it is possible to have special pur-  PCD 75 can be a nofification communication initiated from
pose digital or analog hardware designed to implement the 4y the system 10 to the PCD 75, based upon one or more criteria
same or simitar methodology, and such hardware could be  defined by a user in user notification preferences, or canbe a
associated with the BSCU 40. commuitication initiated by the PCD 75 to the system 10.
During the first and/or second communication sessions, the When the latter is implemented, the system 250c may be
MT 17 can be identified with a vehicle number, with a desigred to cause a subsequent notification communication
description of a vehicle type, color, efc., with reference to a 65 session to the PCD 75 and/or a different PCD 75 (defined by
logo on the MT, with a digitized picmre or video of the MT, or user preferences} from the system 10 based upon travel status
in some other way. of the MT 17, e.g., when the determined MT is at a particular
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location, is within a particular geographical region, or is
within a particular proximity of the location.

The location of the PCD 75 can be determined automati-
cally, using any ofthe techniques described previously, orcan
bedetermined by prompting the device user to manually enter
an identification (e.g., an address, region, stop number, etc.)
or description of the device location, As an example, the
device user could be prompted to enter a text message that
includes the post office address that is nearest the PCI} 75 or
to enter the zip code in which the PCD 75 resides.

Further, when the MT 17 is identified, it may be selected, if
necessary; from a plurality of possible MTs 17, based upon
user notification preferences in addition to the determined
location of the PCD 75.

As with the other embodiments of the system 250, and as
previously described, although not in this context, this
emboediment 250¢ can be Turther designed to communicate an
identification of the location of the PCD 75 fo a communica-
tions device associated with the MT 17,

As with the other embodiments of the system 250, and as
previously described, this embodiment 250 can be further
designed to communicating an identification of the MT 17,
such as a number or description, to the PCD 75.

As with the other embodiments of the system 250, and as
previously described, this embodiment 250¢ can be further
designed to enable the party associated with the PCD 75 to
accept or deny the responsibility of the pickup or the delivery
using the identified MT during the communication session or
during a subsequent comrmunication session with an appro-
priate response from the user of the PCD 75. See response
systems and methods described earlier in this decument. Fur-
thermore, the BS manager 41 can be designed w forward the
detected location of the PCD 75 back to the PCD 75, so that
the user of the PCD 75 is aware of the system detected
location and can cenfirm it.

As with the other embodiments of the system 250, and as
previously described, this embediment 250¢ can be further
designed to provide information conceming a capacity of
items situated on the MT 17 that is to travel to the pickup or
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PCD 75 presently resides may have been manually commu-
nicated to the system 10 by the user of PCD 75. In this
example, the BS manager 41 may be configured to select any
suitable stop location that is within the geographic region
corresponding to the zip code,

The user can even be given the opportunity o select
between the determined or the different location. The user
could even be charged a fee or a higher rate for causing the
MT 17 to travel to the device location as opposed to the
different location (the one that may correspond to an already
scheduled stop).

4. Fourth Embodiment

The architecture of still another embodiment of the MT
determination system 250, among others, is shown in FIG,
17D and is generally denoted by reference numeral 2504,
Although not limited to this particular configuration, in this
embodiment, the MT determination system 2504 is imple-
mented in the notification system 10, particularly the BS
manager 41, The MT determination system 2504, is config-
ured to implement the following methodology, as is summa-
rized by flow chart in FIG. 17D: causing or establishing a first
communication session between the system 10 and a PCD 75;
during the first communication session, determining a loca-
tion (can be a geographic area or an approximate location,
depending upcn the precision needed to effect pickup or
delivery) of the PCD 75, selecting an MT 17 from among a
plurality to travel (o the determined location or another loca-
tion for a pickup or delivery at one of the locations, and
causing or monitoring establishment of a second communi-
cation session hetween the system 10 and the PCD 75 when
one or more user preferences criteria relating to travel status
of the selected MT 17 have been satisfied fo notify the user of
the PCD 75 of the impending arrival of the MT 17 at one of the
locations.

Note that, in this embodiment 2504, the communication
session that is used to enahle detection of the location of the
PCD 75 can be a notification cominunication initiated from

delivery location. 40 thesystem 10 to the PCD 75, based upon one or more criteria

As with the other embodiments of the system 250, and as  defined by a user ir user notification preferences, or can be a
previously described, this embodiment 250¢ can be further non-netification communication initiated by the PCD 75 to
designed to receive information from the PCD 75 regarding  the system 10.
an item that is (o be placed on the MT 17 at (he location or The system 2504 can be designed to cause the second
dropped off at the location, or both. With respect to the 45 communication session to the PCD 75 (and perhaps to a
former, the item may be equipped witha humanreadablecade  different PCD 75 pursuant to user preferences) from the sys-
or machine readable code that can be read or scanned and sent tem 10 based upon travel status of the MT 17 and predefined
to the system 10. user preferences, e.g., when the determined MT is at a par-

As with the other embodiments of the system 250, and as ticular location, is within a particular geographical region, or
previously described, this embodiment 250¢ can be further so is within a particular preximity of the location with respect to
designed to receive an identification or characteristic of a timing or distance.
thing tc be picked up by the MT 17 at the location, and to Further, when the MT 17 is identified, it may be selected, if
communicate the thing identification or characteristic to a  necessary, from a plurality of possible MTs 17, based upon
communications device, personal or otherwise, associated user notification preferences in addition to the determined
with the MT 17, 55 location of the PCD 75.

In other alternative embodiments, the BS manager 41 can As with the other embodiments of the system 250, and as
also be designed to comununicate a location to the PCD 75 previously described, although not in this context, this
that is different than the detected location or approximate  embadiment 2504 can be further designed to communicate an
detected |ocation of the PCD 75 or that is in an area that the  identification of the location of the PCD 75 to a communica-
PCD 75 is detected (o be within or near. For example, if the o ticns device associated with the MT 17.

PCD 75 is detected to be near an already existing scheduled As with the other embodiments of the system 250, and as
stop location for an MT 17, then the PCD 75 may be advised previously described, this embodiment 2504 can be further
of the stop location. An identity of, description of, and/or designed to communicate an identification of the MT 17, such
directions thereto can be communicated to the PCD 75. The as a nuniber or descriptien, to the PCD 75,

device user can be given the opportunity to accept or deny a 65 As with the other embodiments of the system 250, and as
pickup or defivery at the different location. As another previously described, this embodiment 2504 can be further
example, the zip code associated with the area in which the designed to enable the party associated with the PCD 75 to
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accept or deny the responsibility of the pickup or the delivery
vsing the identified MT during the communication session or
during a suhsequent communication session with an appro-
priate response from the user of the PCD 75. See response

70
The architecture of one such embodiment, among others, is
shown in FIG. 18 and is generally denoted by reference
numeral 290, Although not fimited to this particular configu-
ration, in this emhodiment, the system 290 is implemented in

systems and methods described earlier in this document. Fur- 5 the notification system 10, particularly the BS manager 41.
thermore, the BS manager 41 can be designed to forward the The system 290 is configured (o implement the following
detected location of the PCI} 75 back to the PCD) 75, so that methodology, as is summarized by flow chart in FIG. 18: (a)
the user of the PCD 75 is aware of the system detected monitoring travel data associated with an MT 17 in relation to
Iecation and can confirm it. alocation or region, as indicated at block 291; (b) monitoring
As with the other cmbodimenis of the system 250, and as 10 (ravel data associated witha PCD 75 in refation to the location
previously described, this embodiment 2504 can be further or geographic region (or a location or region that is in close
designed to provide information conceming a capacity of ~ proximity to or based upon the same location or region), as
items situated on the MT 17 that is to travel to the pickup or indicated at block 292; (¢) causing a notification communi-
delivery location. cation ta be initiated to the PC} 75 when the PCD 75 is at ar
As with the other embodiments of the system 250, and as 15 s within a predetermined proximity of the location or region,
previously described, this embodiment 2504 can he further ~ as indicated ai block 293; and before, during, or after tbe
designed to receive information from the PCID 75 regarding forgoing causing step, causing a different notification com-
an itemn that is to be placed on the MT 17 at the location or ~ munication fo be initiated to the PCD 75 when the MT 17 is at
dropped off at the location, or both. With respect to the ot within a predefined proximity of the location or region, as
former, the item may be equipped with a human readable code 20 indicated at block 294,
or machine readable code that can be read or scanned and sent The stop location or region can be predetermined or
to the system 10, dynamically determined while the MT 17 and/or the PCD 75
As with the other embodiments of the systean 250, and as ~ are in motion. The user can selectively predetermine the stop
previously described, this embodiment 2504 can be further location or region via user preferences. The system 290 can be
designed to recelve an identification or charactefistic of a 25 designed to give the user a stop location or regien or to give a
thing to be picked up by the MT 17 at the location, and 1o number of stop locations or regions to cheose from, The
communicate the thing identification ar characteristic to & system 290 can also be designed to permit the user to enter
communications device, personal or otherwise, associated longimde and latitmde values to specify a particular stop loca-
with the MT 17. tion. _ '

- In other alternative embodiments, the BS manager 41 can 30  The system 290 can be designed to determine a stop loca-
also be designed to communicate a location to the PCD 75 tion based upon the location of the PCD 75. Techniques for
that is different than the detected location or approximate dme‘_'mjﬂiﬂg the location of the PCD 75 have been described
detected lccation of the PCD 75 or that is in an area that the herein,

PCD 75 is detected to be within or near. For example, if the Note that the aforementiopedl steps 293 and 294 can accur
PCD 75 is detected to be near an already existing scheduled 35 aspart of the same communication session or link or in more
stop location for an MT 17, then the PCD 75 may be advised ~ than one communication transaction. As an example of the
of the stop locatian, An identity of, description of, and/or ~ forner scenario, a text communication can be generated by
directions thereto can be communicated to the PCD 75. The ~ the system 290 and communicated to a pager or PDA that
device nser can be given the opportunity to accept or deny a indicates (a) that the device is within 10 yards of the stop
pickup or delivery at the different location, 40 location and (b} that tpe MT 17 is within 10 minutes of
The user can even be given the opportunity to select arriving at the stop location. As another faxampl_e cf the former
between the deterinined or the different location. The user scenario, two telephone numbers associated with a telephone
could even be charged a fee or a higher rate for causing the ~ coufd becalled, substantially concurrently, by the notification
MT 17 (o travel to the device location us opposed to the systein 10._Furlly:r, euch could have thelrowud.lsml_ctwe nng.
different location (the ane that may correspond ta an already 45 The notification system 10 can track the location of the
scheduled stop). PCD 75 and the MT 17 by using any of the location tracking
techniques that have been previously described. Travel data
T. Combined Mobile-Thing-Ta-Location (MTTL) and associated with the MT 17 can be stored in a table 68e, while
Device-To-Location (DTL) Notification Systems and Mcth- travel data associated with the PCD 75 can be stored in a PCD
ods so travef data table 68¢ of database 94 (FIG, 5A). Furthermore,
Systems (and methods) can be implemented in connection the notilications can be (riggered using any of the previously
with the notification systems, for example, those described described techniques and user preferences.
hereinbefore, including system 10, wherein a notification is In altemative embodiments, the system 290 can be
communicated to the PCD 75, based upon the proximity of designed to communicate an identification of the M1 17 to the
the MT 17 to a location or region, and another notification is 55 PCD 75 during one or bath of the notification communica-
communicated to the PCD 75, based upon the proximity of  tions (blocks 293, 294). Furthermore, the system 290 can be
the PCD 75 itself 1o the same location or region {cr a location configured to enable the party associated with the PCD 75 to
or region thal is in close proximity to or based upon the same accept or deny a pickup or a detivery using the identified MT
lecation or region). Several nonlimiting exemplary embodi- 17 during the communication session uwsing any of the
ments of such systems (and methods), which will generallybe 60 response techniques described previously im this document.
denoted by reference numeral 290, will be described in detail In alternative emhodiments, the system 290 can be
hereafter. Although not limited to these applications, such designed to enahle a party associated with the PCD 75 to
systems 290 are particularly useful in connection with trans- define user preferences in connection with the notification
portable PCDs 75 that are carried with 2 mobile personand in communications and to operate in accordance with the user
connection with transportation services, like taxicab services, 65 preferences. For example, among other things, the party can
that have a mumber of vehicles and stop locations that can be define the predetermined proximity between the MT 17 and
anywhere, as will be clear from the discussion hereafter, the stop location or region for tiggering a notification 1o the
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PCD 75 and/or the predetermined proximity between the
PCD 75 and the stop lacation or region for triggering a noti-
fication communication to the PCD 75. The predetermined
proximities can be defined as a paint when the MT 17 is at a

72

at block 311; scheduling a notification communication, such
as in a call queue in message manager 82 (FIG. 5B), as
denoted at block 312; analyzing traffic flow predicament data
associated with a travel path {e.g., a road)to be traveled by the

particular location, is within a particular geographical region, 5 MT 17, as denoted at block 313; and rescheduling the notifi-
oris within a particular proximity of the stop location in terms cation communication, such as in the call queve of message
of timing, distance, or a combination thereof. manager 82 (FIG. 5B), based at least m part upon the traffic
In altenative embodiments, the system 290 can be flow predicament data, as denoted at block 314. As can be
designed to provide information conceming a capacity of  appreciated by this methodology, the internal scheduling of
items sitvated on the MT 17. This type of information would 10 the notification communication can be initiated Iater, or
be communicated from the MT 17 to the system 10, directly delayed, or in the alternative, initiated earlier, based upon the
or indirectly. influence of heavy or light traffic, adverse or favorablc envi-
In alternative embodiments, the system 290 can be ronmental conditions, etc., so that the system-defined or user-
designed to receive information regarding an item that is defined advance notification is more accurately timed and
placed on the MT 17 at the stop location ar dropped off of the 15 implemented,
MT 17 at the stop location, or both, A machine readable code As with this embodiment and the others described in this
can he disposed on the itemn and can be read when the item is section, the traffic flow predicament data can be stored in a
introduced onto or dropped off ofthe MT 17, The information traffic flow predicament data table(s) 68; in the database 94
commeinicated to the system 10 can be the code or a derivative (FIG. 5A) and accessed by the message manager 82 (FIG.
thereof. 20 8B). The traffic flow predicament data can take a variety of
In alternative embodiments, the system 290 can be forms, and it can be svstem-defined, user-defined, or a com-
designed to select the MT 17 from a plurality of MTs 17,  bination thereof.
based upon user-defined or system-defined notiflcation pref- Asanonlimiting example, the trafficflow predicament data
erences. can take the form of time periods during the day correlated to
In alternative embodiments, the system 290 can be 25 aroad segment, indicating how long it should take a motor
designed to receive from the PCD 75 an identification or ~ vehicleunder normal circumstances to traverse that road seg-
characteristic of a thing to be picked up at the stop location. ment durirllg the different time Periods.As one way 1o accom-
Morcover, the system 290 can optionally be designed tocom-  Plish this, in a traffic flow predicament data table(s) 687 (FIG.
municate the thing identification or characteristic to a com- 5A), the following could be a record of fields (or this infor-
munications device associated with the MT 17. 30 mation could be related and refrieved from several tables or
In alternative embodimenys, the notification system 10 can sub-tables): ROAD-SEGMENT-044, TIME-OF -DAY-6-7,
employ the finctionality described in U.S. Pat. No. 5,360,101 TRAVERSAL-TIME-PERIOD. The first of the faregoing
for tracking the proximity of the PCD 75 to the location or ﬁelsis 1dent1f_ies the road segment as number Q44, v.vhzch is
region and issuing a notification to the PCD 75. 1U.S. Pat. No. ~ Main Street in this example. The second field identifies the
6,360,101, which is incorporated herein by reference, 35 time period of the day, ie., 6:00 am to 7:00 am, and this
describes a GPS-receiver-equipped mobile communications m]_“ormanon is correlateq with t]'1e road segment 044. The
device, such as a cellular telephone, that determines its cur-  third field identifies the time period to traverse the segment
rent location and compares the current location ofone ormore 044 when this type of traffic flow is in existence.
target locations. When the device is at or near one of the target As a specific example of traffic flow predicament data and
locations, then Lhe device annunciates its arrival by generat- 40 how it can be used to effect the timing of a notification,
ing an audible alarm, or displays ortransmits a predetermined ~ consider the following. It may take 10 minutes to traverse
arrival message. The target location(s) can be enfered manu. ~ Main Street at between 6:00 am and 7:00 am, but it may take
ally at the device with the keypad, can be obtained via a 30 minutes traverselMam Street hetween 7:00 am and 5:00
positioning receiver, or can be loaded via a server connected M. So, continuing this example, assume that the stop loca-
to a commumcations network, * a5 tion for the vehicie is at the end of Main Street, assume that
. . the user preferences indicate that the user would like to be
U. Nutifications Based Upon Traffic Flow Predicament Data  potified 10 minutes priar to arrival of the vehicle at the stop
The notitication system 10 may be designed to take into  Jocation, assume that the vehicle has just arrived at the begin-
account traffic flow and anything that can influence traffic  ning of Main Street, and assume that it is 8:30 am. With these
flow when determining when and if notification communica- sy assumptions, the BS manager 41, particularly, the message
tions should be initiated. manager 82 (FIG. 5B) can be designed to wail to make the
Although not limited to this application, this feature is  notification until it is detected that the vehicle is %4 of the way
particularly useful when the system 10 is to initiate a notifi- through Main Street. However, if the time of day were 6:30
cation when an MT 17 is a predefined proximity in terms of am, then the BS manager 41 can be designed to make the
time from a stop location. This predefined proximity can be ss notification, at ance, when it is detected that the vehicle
system-defined via any suitable programming mechanism or started on Main Sireet.
user-defined via predefined user preferences. This feature is Carrying this example further, the BS manager 41 could be
also useful to trigger a notification to a user to enable the user designed to, recognize that Main Street is wet and slick, and
to plan fora best transmit route {see third embodiment, here-  therefore, initiate five minutes later any notification commu-
after), 60 nicaticn corresponding to any MT 17 that must traverse Main
Street (because it will take five minutes longer for the MT 17
1. First Embodiment to traverse Main Street,
As a further example of traffic flow predicament data, the
In one possible embodiment, among others, the BS man- traffic flow predicament data could include the real time
ager 41 can be configured to impfement the foliowing algo- s5 detection of an accident, the knowledge of construction work,
rithm, as denoted by reference numeral 210z in FIG. 19A: the knowledge of a reduced speed limit due to road work or
monitoring travel data associated with an MT 17, as denoted some other reason on a road segment and its effect on traffic
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flow (e.g., one of three fanes may be blocked, so it will take
33% longer for a motor vehicie to traverse the road segment,
the speed limit is now 25 mph instead of 45 mph, etc.}. As one
way to accomplish this, in a traffic flow predicament data
table(s) 68/ (FIG. 5A), the following could be a set of fields
that can be related and retrieved: ROAD-SEGMENT-044,
TRAFFIC-FLOW-02, TRAVERSAL-TIME-PERIOD. The
first of the aforementioned fields identifies the road segment
as number 044. The second field identifies the number of

74
the traffic flow predicament data, and other user preferences,
if any, as indicated at block 324.

3. Third Embodiment

Although not limited to this application, the following
embodiment is particularly useful in a case where a party
would like to know if and when travel flow is being hindered,
is acceptable, or is being expedited on a road segment, 50 that
the party in a vehicle can better plan histher route, for

10
fanes that are open, i.e., two of three lanes are open for traflic example, enable the party to takc an alternative route or,
flow (therc are other entries that include TRAFFIC-FLOW- enable the party to take the travel path at issue, if and when
01 and TRAFFIC-FLOW-03), and this information is corre-  travel flow is acceptable or is sufficiently expedited.
lated with the road segment 044. The third field identifies the Ig Ithls poslmb]e ?ﬁ’oi_]‘ﬁem: theal?S H}S:Ilflgzrs 43 15 izgﬁl;g-
: . : - 15 ured to implement the followin, orithm, eno
Hme penod. tc? tmv:erse the segment 044 when this type of reference nrt)xmber 310c and as il%ustgated in FIG. 19C: ana)z
traffic flow is in existence, . y . . .
Iyzing traffic fow predicament data asscciated with a travel
As yet another example of traffic flow predicament data,  path i0 be traveled by a party or MT 17, as indicated at block
the traffic flow predicament data could include information  331; initiating a notification communication session with a
concerning the environmental or physical conditions associ- 20 PCD 75, based vpon the traffic flow predicament data, as
ated with a road segment and the effect of such conditions on indicated at block 332; and during the notification communi-
traffic flow. For instance, the environmental conditions could ~ <ation session, providing a message indicating a state of traf-
be whether the road segment is exhibited by fog, rain, snow, ~ 1¢ flow along the travel path (e.g,, there will be a delay and
darkness, sun, dryness, slickness, numerous pot holes, etc. perhaps 1o what extent, trafficis ﬂ0w1lng atan acceptable level
This information can be obtained via a variety of sources 25 and perhaps to what exfent, etc.), as indicated at block 333.
- . L The BS manager 41 can be configured to store the travel
mcludm_g wea‘fher 1:eport data from a weather reporting path at issue, which can be, for example, one or more road
source, inspection via camera or physical human presence, segments (but could also be waterways, airspace, etc., in the
etc., and this information can be entered into the notification case of otber vehicles) and can be configured to receive and
system 10, either automatically or manually. As one way 10 3¢ store traffic flow predicament data associated with the travel
accomplish this, in a traffic flow predicament data table 68f path.
(FIG. 5A), the following could be a retrievable set of fields: In some embodiments, the BS manager 41 can be designed
ROAD-SEGMENT-044, ENVIRONMENT-05, TRA- to receive (via entry or selection from available options; data
VERSAL-TIME-PERIOD. The first of the foregoing fields can be stored in user preferences data) user preferences from
identifies the road segment as number 044. The second figld 35 auser, for exaniple but not limited to, an identification of the
identifies the type of environmental condition of the road  travel path, a delay acceptance threshold, which is 2 metric
segment, which in this case is number 05, which corresponds ~ that can be used fo dctermine whether the travel path is
to foggy. The third field identifies the time period to traverse ~ 2¢ceptable or unacceptable and which is used by the BS
the segment 044 when there is fog. manager 41 to %ngger a notlﬁc.atzon colmmun[lcatmn, aniden-
. . K . . .. 4p tification of a time of day or time period during the day, ete.
A,S with this embodiment and other stobe descr]be‘d mn t,hls The BS manager 41 initiates the notification communication
section, the travel path fo be momtorgd by‘the notification based upon, not only the travel flow predicament data, but
system 10 canbe determmed'by the notification system 10 or also upon one or more other user-defined preferences.
entered/selected by a user. Furthermore, the parameters or More specifically, in regard to the delay acceptance thresh-
metrics that can be used (o trigger a notification communica- 45 qld, the delay acceptance threshold can be expressed in any
ton can be system-defined, user-defined (in user preferences suitable terms fo enable the determination of whether or notl a
data, such as in lable 685), or a combination thereof. delay is acceptable. For example, the delay acceptance
thresheid could be expressed interms of percentages: iftraffic
2. Second Embodiment traveling along the path will take 50% longer than usual, then
50 initiate the notification communication. As another example,
Tn another possible embodiment, among others, the BS the th:esho]c} could be expressed.in terms of delay time: 1f
manager 41 can be configured to implement the following traffic traveling along the path will be delayed by an addi-
algorithm, as denoted by reference numeral 3104 and illus- t}ona] 10 minutes, then initiate the notification communica-
trated in FIG. 19B: monitoring travel data associated with an tion, As ?UH another exaxpple, the thrfe shold could be
MT 17, as indicated at block 321; determining a notification > xpressed in terms of speed: if traffic traveling along the path
. " o ’ & is 45 mpb or greater, then initiate the notification commini-
time period, as indicated at block 322, by reading a system- cation.
deﬁneq or user-defined time Period (in user prefeF chees d.ata); In alternative embodiments, the notification communica-
analyzing traffic flow predicament data associated with a tion session can be initiated or triggered based upen, not only
travel path (e.g., a road) to be traveled by the MT 17 (for o vamc fow predicament data, but also upon one or more other
example, based upan the current location of the MT 17, the parameters, for example but not limited to, ata predetermined
ultimate stop location, and the known travel path or travel time (e.g., at 5:00 pm) or during a time period of the day (e.g.,
path data, such as map data from a mapping system showing  between 5:00 pm and 6:00 pm, after 7:00 pm, in the evening,
how the MT 17 is expected to travel), as indicated at block etc.). As an example, the BS manager 41 can be designed to
323; and determining when a notification communication 65 initiate the notification communication at 5:00 pm, or in the
should be initiated (earlier or later), based upon the notifica- alternative, between 5:00 pm and 6:00 pm, only if and when
tion time pericd, the influence of waffic that is derived from traffic traveling along the path will take 50% longer than
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usual. As another example, the BS manager 41 can be
designed to initiate the notification communication at 5:00
pm, orin the altemative, between 5:00 pm and 6:00 pm, only
if traffic traveling along the path will be delayed by at least 10
minutes. As yet another example, the BS manager 41 can be
designed 1o initiate the notification communication at 5:00
pm, or in the alternative, between 5:00 pm and 6:00 pm, only
if and when traffic flow is at an acceptable rate along the path
as determined by the delay acceptance threshold, which can
be system-defined or user-defined.

In alternative embodinients, the BS manager 41 can be
designed to determine a location or region of the PCD 75 in
accordance with techniques described previously in this
document (see Response Systems). From this information,
the BS manager 41 can be equipped with suitable algorithms
for determining the travel path o be traveled by the party or
the PCD 75.

The BS manager 41 can determine direction of travel by
receiving two or more location values from the PCD 75 that
are spaced in time, The BS manager 41 can also determine
direction of travel based upon a known destination of the PCD
75. From this {ocation and direction information, the BS
manager 41 can anticipate travel paths, such as road seg-
ments, that will be traversed by the party or MT 17.

As a specific nonlimiting example, assume that a party has
given instructions to the notification system 10 to advise the
party ofany unacceptable road segments when the party starts
to returm heme after work at 5$:00 pm. Further assume that the
party can lake two different routes (which can be communi-
cated to the notification system 10 by the user or determined
by the notification system 10 based upon a knowledge of the
user destination): (a) from the workplace to First Street te Elm
Street to 416 Barker Street, or (b) from the workplace to
McClelland Avenue to West Morton Street to 416 Barker
Street, or (¢} from the workplace to McClelland Avenue to
Domino Avenue to 416 Barker Street. In this scenario, further
assume that the party and PCD 75 cotumence onto McClel-
land. When the notification system 10 determines the location
ofthe PCD 75 to be McClelland, then the BS manager 41 can
be designed to select the next one or more road segnients that
correspond to the one or more possible routes that have been
taken and to analyze those one or more road segments in
terms of traffic flow predicament data. In the present scenario,
further assume that the notification system 10 has determined
that West Morton Street is unacceptable based upon the delay
acceptance thresheld and the present traflic flow predicament
data associated with West Mortan Street, In this situation, the
BS manager 41 will advise the party via the PCD 41 of this
[act, in which case the party can decide to travel route (¢}
instead of route (b) to get home.

V. Systemns and Methods for Monitoring Travel of PCDs and
Communicating Messages Between PCDs

The notification system 10 may be designed to implement
systems and methods for monitoring travel of MTs 17 that are
PCDs 75 and communicating notifications and responses
among the PCDs 75, as more particularly described hereafter.,

1. First Embodiment

One embodiment, among cthers, can be practiced by the
notification system 10, particularly in the manager 41, and
involves the following methodology, which is shown in FIG.
20A and dencted by reference numeral 340a: monitoring
travel data associated with a first PCD 75, as indicated at
hlack 341; causing a notification communication session to
be initiated to a second PCD 75, the notification communica~
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tion session including a message requesting a response and a
travel status report indicating a proximity of the first PCD 75
fo a location, as indicated at block 342; receiving the response
from the secend PCD 75, as indicated at block 343; and
communicating the response to the first PCD 75 (the one
being tracked by the notification system 10}, as indicated at
block 344,

Note that the travel data in this embodiment, as well as the
others described herein, can be directly related to the device
785, e.g., data that directly relates to the location of the device
75 itself or can be indirectly related to the device 75, .., data
that directly relates to the location of an MT that transports or
is closely associated with the device 75. Further note that in
this embodiment, as well as the others described herein,
although the concepts are described for simplicity in connec-
tion with a first device 75 (the tracked device that receives a
response)} and a second device 75 (the notified device), the
concepts can be employed in connection with one or more
first devices 75 and one or more second devices, in virtually
any combination thereof.

In alternative embodiments, the notification system 10 can
he desigried to enable a first party associated with the first
PCD 75 (the one being tracked) to select whether or not a
response is requested at all during the notification communi-
cation session initiated by the system 10 1o the second PCD
75. This can be useful in many circumstances, such as when
a delivery vehicle needs a signature in order to drop off a
package, and therefore, the delivery vehicte driver, who is
associated with the first PCD 75 needs to know whether a
party associated with the second PCD 75 will be available at
the stop location to sign for the package. A response by the
party that gets communicated eventually to the driver will
enable the driver to schedule deliveries accordingly.

In altemative embodiments, the notification system 10 can
be equipped with functionality to defermine whether or not a
response is necessary from the second PCD 75. For example,
the notification system 10 could track whether or not deliv-
eries need a signature in database 94 (FIGS. 5A and 5B), such
as in a package data table(s) 68%. For those requiring a sig-
nature, the system 10 would invoke a requirement for a
response. For those not requiring a signature, the system 10
would not invoke a requirement for a response.

The notification system 10 can be designed to communi-
cate the status ol one or more responses to the first PCD 75.
For example, the status could be “Confirmed” for the situa-
tion where a response has been received and the notified party
is willing to conunit to the pickup/delivery, “Unconfirmed™
for the situation where a response has been received and the
notified party does not want to commif to the pickup/delivery
or it is unclear whether the notified party wishes to commit,
and “Waiting” for the situation where a response that has not
been received at afl from the notified party.

In a design where the first PCD 75 is shown the status of
multiple notifications, the system 10 can be designed to
enable the party associated with the first PCD 75 to make a
selection of one of the enlries, such as by touch fone, touching
a screen, voice recognition (TVR), etc. The system 10 can be
designed to communicate an indication of the selection to the
selected ones of the PCDs 75, This feature would be useful in
the context of a delivery vehicle 17 so that the driver can
notify the prospective package recipients of the driver’s inten-
tion to deliver a package to them.

In aliernative embodiments, the notification system 10 can
be designed to receive a message from the first PCD 75 and
communicate the message to the second PCD 75 during the
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notification communication session. The message can be vir-
tually anything, for example, “Can you meet me at Pizza Hut
in 20 minutes.”

In alternative embodiments, the notification system 10 can
be equipped with functionality to enable the party associated
with the second PCD 17 (notified party) to select or enter a
time for a pickup or delivery at the stop location. The time can
then be communicated to the first PCD 17 (tracked party).

2. Second Embodiment

Another embadiment, among others, can be practiced by
the notification system 10, particularly in the manager 41, and
involves the following methodology, which is shown in FIG.
20B and denoted by reference numeral 3405: monitoring
travel data of a first PCD 75, as denoted at block 351; receiv-
ing a message from the first PCD 75, the message including a
request for a response, as denoted at block 352; initiating a
notification communication having the message and a travel
status report of the first PCD 75 to a second PCD 75, as
denoted at block 353, receiving the response from the second
PCD75; and communicating the response to the first PCD 75,
as denoted at biock 354,

The travel status report can indicate a proximity (in terrns
of time, distance from, ete.) of the first PCD 75 to a stop
location, that the first PCD 75 has left a location; that the first
PCD 75 has arrived at a location, that the first PCD 75 isin a
particular geographic region, etc,

The response from the second PCD 75 can indicate a num-
ber of possibilities, including but not limited to, whether or
not a second party associated with the second PCD 75 is
willing to meet a first party associated with the first PCD 75 at
the stop location, whether or not a second party associated
with the second PCD 75 is willing to accept responsibility for
a pickup or delivery at the stop location,

The stop location can be remote from the locations of the
first and second PCD 75s. The second PCD 75 could also be
located at or in close proximity to the stop location.

[n alternative embodiments, first PCD 75 or the nofification
systemn 10 can communicate another message during thenoti-
fication communicaticn session that indicates to the second
party associated with the second PCD 75 one or more criteria
for a response to be effective. For exarple, the one ar more
criteria may include one or more of the following: a time limit
to respond, a travel distance limit associated with travel of the
first PCD 75, a limit based upon the first PCD 75 traveling to
a particular location or region, or a limit based upon one or
more acceptance responses fromn other PCD 75s.

In alternative embodiments, the one or more criteria can be
communicated to the notification system 10 from a suitable
communications device, such as but not limited to, the first
PCD 75, and stored in user preference data in user data table
685 (FIG. 5A). Or, the criteria can be system-defined via
snitable programming,

3, Third Embodiment

Yet another embodiment, among others, can be practiced
by the notification system 30, particularly in the manager 41,
and invoives the following methodology, which is shown in
FIG. 20C and denoted by reference numeral 340c: monitoring
travel data associated with a first PCD 75, as indicated at
block 361; initiating a notification communication sessicn to
a plurality of PCD 75s, the notification communication
including a message requesting a response, as indicated at
block 362, receiving responses from one or more of the piu-
rality of PCDs 75, as indicated at block 363; and producing a
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list of stops for the first PCD 75, based upon the responses, the
tack of responses, ot a combination thereof, as indicated at
block 364. Although not limited to this application, the fore-
going methodology is particularly useful in connection with
package delivery services.

The stop list can be produced at the notification systern 10,
such as in the BSCU 44{, at the first PCD 75 that is being
tracked (see FIG. 26 and accompanying discussion), or at a
computer that is communicatively coupled fo either. If pro-
duced remote from the first PCD 75, then the list can be
communicated to the first PCD 75, stored therein, and dis-
played, if desired, to enable a party associated with the first
PCD 75 to take appropriate delivery/pickup action.

The stop list can be a list of predetermined stop locations or
stop numbers, can be street address, longitude/latitude desjg-
nations, etc.

In alternative embodiments, functionality for accepting a
reply from the first PCD 75 and communicating the reply to
the one or more plurality of PCDs 75 that have responded can
be implemented in the BSCU 40 or in the first PCD 75 (which
would push the reply back to the relevant notified PCD(s)). As
an example, this would be a useful feature in a case where a
first PCD 75 associated with a defivery vehicle wishes to
confirm er advise a notified PCD 75 or party that the party has
been officially placed on a delivery list. Furthermore, a party
can indjcdte In user preferences in tahle 685 of database 94
(FIG. 5A) that the party would like to have a confirmation
reply.

The travel status report can indicate any of a number of
things, for example but net limited to, a proximity {in terms of
time, distance, or number of stops) of the first PCD 75 to a
location or region, can indicate that the first PCD 75 has left
a location, region, or scheduled stop location, ete.

The notification communication session can be initiated
when the first PCD 75 is within a predetermined proximity of
a stop location, region, or a focation of the one or more
plurality of PCD 75s, can be initiated when the first PCD 75
has left a focation, region, or stop location, can be initiated
when the plurality of PCDs are within a prescribed number of
stops or distance of the first PCD 75, etc.

In alternative embodiments, the BSCU 40, particularly the
BS manager 41, cad be configured to determine whether or
not a response to a notification communication is necessary
based upon the nature of the delivery/pickup (e.g., a package
requiring a signature would like to be delivered, and there-
fore, a person needs to be at the stop location to sign for the
package, a package does not require a signature and therefore
a party need not be present to deliver the package, business or
residential delivery, inside service or outside service, etc.).
‘When a stop does not require a respanse, it can be scheduled
with the other stops that do require a response. As an example,
see FIG. 26.

The responses from the notified PDC(s) 75 can indicate
(via suitable text messaging, voice commands, depression of
keys on a keypad to emit tones, etc.) whether or not a party
associated with a notified PCD 7% is willing to accept respon-
sibility for a pickup or delivery at a stop location or mect a first
party associated with the first PCD) 75 at the stop location. The
stop location can be remote from the locations of the first and
second PCD 75s.

Another message can be communicated by the BSCLi 40 to
the notified PCD(s) 75 during the notification communication
that indicates one or more criteria for a response to be effec-
tive, The one or morc criteria could include, for example but
not limited to, one or more of the following: a time limit (FIG.
25A), a travel distance limit associated with travel of the first
PCD 75 (FIG. 25B), a limit based upon the first PCD 75
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traveling 10 a particular Jocation or region (I, 25C), ar a
limit based upon one or more acceptance respouses from
other PCD 755 (FI(. 25D)).

In alternative embodiments, the BS manager 41 can be
designed to receive the one or more criteria from a commu-
nications device, for example, the first PCD 75. Such criteria
can be stored in user preforence data,

In alternative embodiments, the BS manager 41 can be
conligured to enable a party associated with the first PCD 75
to select whether or not a response is requested of a notified
party during a notification communication session.

In the preferred embodiment, the sofiware architecture
associated with the BS manager 41 implements failure states
in connection with the request for a response. A [ailure state
occurs when a state of a variable has been reached without
receiving a response back [rom the notified party, Interaally,
a failure state causes the system to terminate notification
communication attempts and 1o ensure that a stop associated
with the failed communication attempts is not scheduied on
the stop hst. A failure state can also be shown on a screen or
otherwise indicated to the operator of the first PCD 75, as is
shown in FIGS. 25A through 25D. A [ailure state can be
system-defined or user-defined, and can be stored in table 685
(F1G. 5A) and/or failure state data table 68/ (F1(3. 5A).

As illustrated in FIGS. 25A through 25D, a set of nonlim-
iting examples of failure state variables are as follows: (a) a
time period variable (FIG. 25A) pertaining to the amount of
time that has elapsed since invocation of the notification;
when the time period variable has expired, it triggers a failure
state; (b} a distance variable pertaining to the distance trav-
eled by the tracked first PCD 75 {I'IG, 25B) since invocation
of the notification; when the first PCD 75 has traversed a
prescribed distance that is monitored with the distance vari-
able, then a failure state can be invoked; (¢} a predetermined
location variable (FIG. 25C) pertaining fo a location to be
traversed by the moving/tracked first PCD 75; in other words,
once the PCD 75 has reached this predetermined location,
then a failure state will result; and (d) an acceptance variable
(FIG. 25D) which tracks the number of responses and/or
acceptances associated with notification commurications;
this is useful in a configuration where a number of parties
have been invited to visil a particular location (e.g., a restau-
rant), and there are only a limited number of openings; as an
example, the system can be set to accept the first party to
respond to the notification and invoke a failure state in con-
nection with all ether notifications (which can be communi-
cated, if desired, to the other PCDs 75 Lhat responded late).

In alternative embodiments, the BS manager 41 can he
designed to communicate an additional message to the plu-
rality of one or more PCDs 75. As an example, this could be
a description of the MT 17 or of the driver.

In alternative embodiments, a status ol the responses can be
communicated by the BSCU 40 to the first PCD> 75. As an
example of a possible scheme for indicating status, the fol-
lowing text coding cold be employed and could be displayed
on a display associated with the first PCD 75: “w™ for waiting
[or a response, “c” for confirmed indicating that a response
was received and delivery/pickup is to occur, and *“u” for
unconfirmed indicating that a response was received and a
delivery/pickup is not to occur)

In alternative cmbodiments, the BSCU 40 can be designed
to enable a party associated with one or more of the plurality
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of PCD 755 1o select or enter a time fora pickup or delivery at
a stop location, and then this information can be communi-
cated to the first PCD 75.

4. Example Implementations of Tracked PCD to
Notified PCD Communications

FIG. 21 is a graphical illustration of an example of a noti-
fication system 10 having a base station control unit 40 moni-
toring travel of PCDs 75 and capable of communicating noti-
fications and responses among the various PCDs 75. A PCD
75 in the form of a person’s networked computer 754 is shown
receiving a notification communication from one of the
tracked PCDs 75a-75¢, which asks for a response, i.e., in this
example, the party associated with the tracked PCD 75 at
issue is attempting to make a reservation at a restaurant hav-
ing the networked computer 754

FIG. 22 is a graphical jflustration of possible ways in which
communications can occur between a tracked PCD 75 and a
notified PCD 75. As shown, one embodiment involves indi-
rect communications using the BSCU 40, while the other
invalves direct communications betweern the PCDs 75. In the
latter case, the functionality that would have been associated
with the BSCU 40 is incorporated in one of the devices 75 or
the functionality is distributed across the devices 75,

FIG. 23 is a graphical illustration of a pessible architecture
for implementing the direct communications configuration
between a tracked PCD 75 in the form of an in-vehicle navi-
gation systemn and one or more other PCDs 754-75h. The
in-vehicle navigation system 75 has fanctional blocks 425-
428 and optional functional blocks 431-433, which can be
implemented as part of the MT manager 29 or as separate
software routines, as is shown in FIG. 23. The MT manager
29 (also see FIGS. 1 and 2) is designed to cause the navigation
system 75k to provide a list of locattons of interest, such as
local restaurants in this example. At present, such technology
is known in the art. The user is permitted to select a listed
itemn, in this case, the XYZ Italian Restaurant bas been
selected via the user interface buttons that are shown. As
shown, the display indicates that a response is being waited
upon. Also, the expected time of arrival (ETA) is shown onthe
screen in terms cf both time (20 minutes) and distance (12
miles}. Either or both of the foregoing ETAs can be commu-
nicated to the PCD 754, depending upon the desired design.

A PCD 75 in the form of a person’s networked computer
754 at the XYZ Italian Restaurant is shown receiving a the
notification communication from the in-vehicle navigation
system 754, which asks for a response, i.e., in this example,
the party associated with the tracked PCD 75k at issue is
attempiing to make a reservalion at a restaurant having the
networked computer 754,

The text content of the message that is sent hy PCD 754 to
PCD 754 can be entered by the user of the PCD 754 using any
suitable graphical user interface (GUT) and screen prompts
and any suitable hardware inpul devices, such as buttons
441-443. The content is communicated in packetized manner
with the other content associated with the notification com-
munijcation.

The text content could also be pre-stored in the memory
associated with the PCD 75k and selected by the user using
any suitable GUI and screen prompts and user interface but-
tons 441-443.

FIG. 24 is a continuation of the example in FIG. 23 and
shows implementation of response requests and failure states,
both of which have been discussed previously.

As 1llustrated in FIG. 24, the PCD 754 at the XYZ Italian
Restaurant is used to send a response message back to the
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in-vehicle navigation system 75k In this case, the person
operating the PCD 754 creates a message indicating receipt of
the notification and confirming the reservation at a particular
time, i.e., 6:40 pm., and communicates this message back to
the PCD 75k, so that the party associated with the PCD 754
knows that the reservation is properly scheduled,

Anather part of the software architecture associated with
the PCD 75k is shown at blocks 451-457. Although not lim-
ited to this configuration, this functionality in this example is
implemented in the MT manager 29 (FIGS. 1 and 2), As is
clear, the user of the PCD 75k can indicate that a response
should be requested (in user preferences stored in PCD 75k or
otherwise during interaction with PCD 75k). The PCD 75&
can also be configured to determine that a response is neces-
sary based upon the type of notification communication {e.g.,
a package requiring a signature would like to be delivered,
and therefore, a person needs to be at the stop lecation to sign
for the package).

The software architecture further implements failure states
in connection with the request for a response, A failure state
occurs when a state of a variable has been reached without
receiving a response back from the notified party. Intemally,
a failure state causes the system to terminate notification
communication attempts. A fajlure state can also be shown on
a screen or olherwise indicated to the operator of the PCD
75k, as is shown in FIGS. 25A through 25D. A failure state
can be system-defined or user-defined, and ¢an be stored in
table 685 (FIG. 5A) and/or failure state data table 68/ (FIG.
5A).

As illustrated in FIGS. 25A through 25D, a set of nonlim-
iting examples of failure state variables are as follows: (a) a
time period variable (FIG. 25A) pertaining to the amount of
time that has elapsed since invocation of the notification;
when the time period variable has expired, it {riggers a faiture
state in the PCD 75k; (b) a distance variable pertaining to the
distance traveled by the tracked PCD 75k (FIG. 25B) since
invocation of the notification; when the PCD 75k has tra-
versed a prescribed distance that is momnitored with the dis-
tance variahie, then a failure state can be invoked in the
moving/tracked PCD 75k; (¢) a predetermined location vari-
able {FIG. 25C) pertaining to a location to be traversed by the
moving/tracked PCD 75k; in other words, once the PCD 75k
determines that it has reached this predetermined location,
then a failure state will result; and (d) an zeceptance variable
{FIG. 25D) which tracks the nomber of responses and/or
acceptances associated with notification communications;
this is useful in a configuration where a number of parties
have been invited to visit a particular location (e.g., a restau-
rant), and there are only a limited numbher of cpenings; as an
example, the system can be set to accept the first party to
respond fo the notification and invoke a failure state in con-
nection with all other notifications (which can be communi-
cated, if desired, to the other PCDs 75 that responded late).

FIG. 26 illustrates an embodiment that can be imple-
mented, if desired, in connection with a vehicle having a
route-or-stop-list device 75¢ (FIG. 21) that determines
whether a response to a notification is needed, based upon
user preferences, system preferences, and/or the nature/type
(e.g., business or residential, inside service or outside service,
etc.) of the stop.

In this nonlimiting example, a determination is made as to
whether the stop is associated with (a) inside service (IS; for
example, a signature must be obtained to drop off a package,
a perscn must inspect an ifem before dropoff, a persen must
personally provide an item for pickup, a user has requested
thata response from the user must he received before the user
is scheduled for a delivery/pickup, etc.) or {b) outside service

0

20

25

30

40

45

55

60

82

{OS; for example, an item can be dropped off without signa-
ture, an item is waiting outside a building to be picked up and
nobody needs to be present to give the item to the pickup
vehicle, etc.).

The functionality associated with this embodiment, as
defined at blocks 471-478, can be implemented in the BSCU
40 and/or the tracked PCD 75¢, In this embodiment, it is
implemented solely in the PCD 75¢, and the route or stop list
that is generated and periodically changed by the PCD 75c¢ is
petiodically communicated to the BSCU 40, Furthermore, in
terms of external controls and user interfacing, the PCD 75¢
has, as shown in FIG. 26, a scrcen for listing stops and the type
of stop, a notify button to initiate a netification communica-
tion, a retry hutton to refry a notification communication, a
move hutton to move a curser on the screen and/er to move
through the stop fist, a menu button to move through various
menus and submenus, and a cursor movement contrel with
arrows in the center, which can be also be used to scroli
through the Hsting of stops.

In terms of internal programming, as shown in blocks
471-474, there is a looping process for creating, determining,
and/or changing the route or stop list, and as illustrated in
blacks 475-478, there is looping process for determining
whether a response is needed for the stop, based upon whether
the stop is associated with 15 or 08, and for determining
whether a response has in fact been received from those stops
that require a respense. In this example, the two foregoing
processes execute concurrently.

In this example, the PCD 75¢ can bedesigned to retrieve ati
stops within a particular distance of the PCD 75¢ (e.g., a 3
mile radius), the location of which is known, as indicated at
blocks 471-472. Then, a list is created and iteratively updated,
at blocks 473 and 474, Once a stop is tentatively added to the
route or listing of stops, via blocks 471-474, then the looping
process associated with hlocks 475-478 analyzes the stop
type to determine if the stop requires a response and if the
required response has been received. In this example, ifa stop
is OS orif a stop is IS (requires a response) and the response
was received, then blocks 473-474 cause the stop to be offi-
cially added to the stop list. Otherwise, when the stopisISand
no response was received, then the stop is removed per block
474. Furthermore, system or user preferences can be set so
that a stop is classified as IS or OS.

FIG. 27 is an illustration showing an emboediment involv-
ing a delivery vehicle with tracked PCD 75¢ that has a pre-
determined route 505, or stop list, with a number of presched-
uled delivery stops, for example, destinations #01 through
#03, In this embodiment, the BS manager 41 or PCD 75¢ has
funetionality 500 that is designed to cause a notification com-
munication to be initiated to a PCD 754 at a point when the
tracked PCD 75¢ is a predefined proximity, for example, at or
about 30 minutes, from a delivery destination. Also, the BS
manager 41 is designed so that a failure state will occur if a
response is not received from the PCD 754 within predefined
time period, for example, 20 mimtes, of the notification.
Furthermore, the driver assaciated with the tracked PCD 754
is notified of the occurrence of the failure state or confirma-
tion, for example, via suitable text (e.g., “Confirmed” or “No
Response” in the event of a failure state) on a screen associ-
ated with the PCD 754, so that the driver associated with the
PCD 75¢ knows whether or not to make the stop at destination
#03,

FIG. 28 is an illustration showing an embodiment involv-
g a delivery vehicle with tracked PCD 75c¢ that has a pre-
determined route 506, or stop list, with a number of presched-
uled delivery stops, for example, destinations #04 through
#06. In this embodiment, the BS manrager 41 or PCD 75¢ has
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functionality that is designed to cause a notification commu-
nication to be initiated to a PCD 75 at a point when the tracked
PCD 75¢ is a predefined proximity in terms of distance from
adelivery destination, Alse, the BS manager 41 is designed so
that a failure state will occurifa response is not received from
the notified PCD» 75 based upon one or more failure state
¢riteria, Furthermore, the driver associated with the tracked
PCD 75d is notified of the occurrence of the failure state or
confirmation, for example, via suitable text (e.g., “Con-
firmed” or “No Response™ in the event of a failure state) on a
screen associated with the PCD 754, which in this case, is in
the form of an in-vehicle navigation system, so that the driver
associated with the PCD 75¢ knows whether or not to make
particular stops.

‘As shown on the screen, two deliveries bave been con-~
firmed, and the system stili awaits a response involving the
delivery for destination #04, The PCD 75¢ can be equipped
with suitable programming to enable the driver to scroll
through and select (e.g., via arrows on menu button and select
buttons, as shown) or otherwise enter the deliveries that the
driver intends to make, based upon the confirmation/no-re-
sponse information pertaining to each destination as well as
the distance information provided to the driver on the screen,
This selection or entry, or mformation indicative thereof, can
be communicated from the PCD 75¢ to the appropriate con-
firmed PCD, directly or indirectly via the BSCU 40, depend-
ing upon the notification system implementation. In some
implementations, the selection or entry informaticn is com-
municated only to the BSCU 40 for tracking purpeses and is
not forwarded to the confirmed PCD,

FIG. 29 is an illustration of another embodiment involving
a delivery vehicle having a PCD 75¢, which shows function-
ality at blocks 511-515 that can be programmed into the PCD
75¢ for updating a stop list based upon whether or not
responses were received. The software can be desipgned to
show confirmed and unconfirmed {no response) stops or ta
show cnly confirmed stops, as desired, on the screen of the
PCD 75¢.

FIG. 30 is an illustration of an embodiment that can be
implemented at the BSCU 40, such as the BS manager 41
(FIGS. 1 and 3) or at the MTCU 15, such as the MT manager
29 (FIGS. 1 and 3), showing implementation of failure states
in connection with responses and nonrespenses to notifica-
tivn communications in the context ol a delivery vehicle. As
shown at respective blocks 542 and 543 and as described
previcusly, failure states can be user defined and/or system
defined. Furthermore, failure states can be defined in a num-
ber of ways, a few examples of which are indicated at blocks
544-548.

FIG. 31is an illustration of another embodirnent that can be
implemented at the BSCU 40, such as the BS manager 41
(FIGS, 1 and 3) or at the MTCU 15, such as the MT manager
29 (FIGS. 1 and 3), showing implementation of failure states
in connection with responses and nonresponses to notifica-
tion communications in the context of a delivery vehicle.
Blocks 561-568 represent the high level architecture of the
software. As illustrated, the stop list can be determined and
changed dynarnically, based upon responses and nonre-
spenses. Also, a request for a pickup can be introduced into
the stop list of scheduled deliveries at any point.

Fi(3, 32 is an iliustration of an embodiment of route data
471 and corresponding driver display data that can be main-
tained and implemented in connection with a delivery or
pickup service. The route data 471 can be maintained at the
BSCU 40, at the MTCIJ 15, or at both. The driver display data
472 is displayed to the driver of the delivery/pickup vehicle
17.
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As indicated at reference numeral 477 in the driver display
data 472, the status of response and nonrespenses to notifi-
catinns is monitored and shown to the driver. In this example
embodiment, the status is “C” for confirmed for the situation
where a response has heen received and the nctified panty is
willing to commit to the pickup/delivery, is “U” for uncon-
firmed for the situation where a response has been received
and the notified party does not want to commit to the pickup/
delivery or it is unclear whether the notified party wishes to
commit, and is “W* for waiting for the situation where a
response that has not been received at all from the notified

party.

Preferably, although not necessarily, the BSCU 40, particu-
larly the BS manager 41, is equipped with a suitable graphical
user interface (GUI), denoted by reference numeral 46 in FIG.
3,10 enable a party to communicate with the BSCU 40 via the
Internet. F1G. 33 shows an example of a possible user inter-
face screen that can be generated by the GUI 46 and pushed to
the remote communications device via, for example, HTML
over the Infernet. Other examples of user interface screens to
be described in paragraphs to follow can also be generated
and communicated to a party in this manner.

As shown in FIG. 33, the screen prompts the party to make
a decision as to whether or not the party wisbes a response to
& notification communication. This screen can be used in
cennection with the response systems and methods that have
been described previously in this document. This selection
can be stered in the database 94 (FIG. 5A), such as in users
preferences in user data table(s) 684,

FIG. 34 shows another example of a possible user interface
screen that can be generated by the GUI of FIG. 3 and used in
connection with the response systems (and methods). This
screen can be used separately or in addition to the one of FIG.
33.

As shown, this screen can be used to solicit selections from
a party that will be used by the BS manager 41 in connection
with nonresponses (failure states). These selections can be
stored in the database 94 (FIG. 5A), such as in users prefer-
ences in user data table(s) 684, Reference numerals 605-607
illustrate questions relating fo when failure states should
occur after a notification and response request have been
communicated to a notified party, while reference numeral
608 illustrates a selection for enabling the party to define what
will oceur when no response is received by the BSCU 40. An
example of a screen for enabling a party to select such options
is shewn in FI1G. 39,

Referring now to FIG. 35, FIG. 35 shows another example
of a possible user interface screen that can be generated by the
GUI of FIG. 3 and used in connection with the response
systems (and methods). This screen can be used separately or
in addition fo those screens of FIGS. 33 and 34.

As shown, this screen can be used to solicit selections [rom
a party that will be used by the BS manager 41 in connection
with nonresponses (and cccurrence of failure states). These
selections can be stored in the database 94 (FIG. 5A), such as
in users preferences in user data table(s) 68h. Reference
numeral 608 illustrates a question relating to when a failure
state should occur after a notification: and response requoest
have been communicated to a notified party, while reference
numeral 609 illustrates a selection for enabling the party to
define what will occur when no response is received by the
BSCU 40. An example of a screen for enabling a party to
select such options is shown in FIG. 39,

Note that, in this example, the party can set the system so
that a failure state will cccur in the event that a notified party
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does not respond before the vehicle 17 travels to within a
preset number of stops from a scheduled stop location, or
destination,
With reference to FIG. 36, FIG. 36 shows another example

86
in users preferences in user data table(s) 68b. Reference
numerals 644-648 illustrate possible options that can be
selected by the party.
FIG. 40 shows an example of ancther type of computer

of a passible user interface screen that can be generated by the 5 netwc_n'k message. As shown in FIG. d40’ aIL e]ectroniéglzil
GUT of FIG. 3 and vsed in connection with the response  (6104il) message can be genergtedzén_ sent by the BS( h [hﬂ
systems {and methods). This screen can be used separately or (FIG. 3) over the Internet and used in connection with the
in addition to those of FIGS. 33-35. ‘ r'351301}1519 systems (and mEIhgdS)- by the BSCU 40
As shown, this screen can be used to solicit selections from As 1astrat ed, aparly can be sent an emai di y e di
a party that will be used by the BS manager 41 in connection 10 during a notification communication to indicate impending
pary . ; arrival of a delivery vehicle at a stop location, such as the
with failure states. These selections can be stored in the data- , . I,
. . party’s street address. In this example, the notification com-
base 94 (FIG. 5A), such as in users preferences in user data runication. in the form of an email sent over the Internet 1o
z £l
t'able(s) 68}9. Reference qumerals 621 and 622 illustrate ques- the party by the BSCU 40 asks the party to identify when the
tions relating to when failure states should occur after a noti- . . . . A
ficatt : 15 party is available for the delivery. The informatien input by
cation and response request have been communicated to a the party can be utitized to fine tune the scheduling of the
notified party. . . delivery vehicle 17.

" FIG. 37 shows another example of a possible user interface There are many possible variations of this concept. For
screen that can be generated by the GUI of FIG. 3 and used n example, the email could provide a plurality of options, one ol
connection with the response systems (and metheds). This 20 which can be selected by the party. Furthermore, there could
screen can be used separately or in addition to those of FIGS. e gifferent charges associated with different defivery time
33-36. options (g.g., more expensive options for faster service, efc.).

As shown, this screen can be used to solicit selections from Further note that this information from the notified party
a party that will be used by the BS manager 41 in connection  can be communicated to a PCD 75¢ asscciated with the deliv-
with failure states. These selections can be storedin the data- 25 ery vehicle 17 and correlated with other scheduling informa-
base 94 (FIG. 5A), such as in users preferences in user data tion at the PCD 75¢.
table(s) 685. Reference numeral 631 illustrales a marker that L ) .
can be moved across a map of streets, for cxample, via a  W- Notification Failure Detection Systems (and Methods)
mouse, and used 1o select one or more locations on themap ~ that Cause Implementation of One or More Tasks when a
pertaining to when a faifure state should occur for nonrespon- 30 ScheduI'et‘i Nf’tlﬁc"fhoﬂ Comumcatlon Is not B.ECCIVCd
siveness on the part of the notified party. Themarked location A totification failure detection system can be implemented
(s) pertains to the moving vehicle 17 that is headed for thestop i connection with a PCD 75 (FIG. 1) that is scheduled to be
location, or destination, which, in this example, is 1010 Oak ~ notified that will cause one or more tasks to be perforned in
Lane. . the event that such PCD 73 does not in fact receive a sched-
U.S. Pat. No. 6,618,668, which is incorporated herein by 33 uled notification Comunlc?iml_’l' . ) .
reference, describes 2 mapping system fur a notification sys- As an example of an application of the notificalion failure
tem that can be used to impiement the input-via-map func- detection system, among numerous possible scenarios, con-
tionality illustrated in FIG. 37 (as well as F1G. 38). sider an implementation where a service. provider (e.g., maid,
E1G. 38 shows another example of a possible user interface pool maintenance worker, lawn care worker, etc.) is sched-
' P p . 40 uled to provide service at a residentjal home, and the service
screen that can be generated by the GUI of FIG. 3 and used in i P A
. : . . provider 1s to initiate a notification communication to a PCD
connection with the response systems (and methods). This i . ) )
screen can be used separately or in addition to those of FIGS 75 at the house. A notification failure detection system situ-
33.37 P J ’ ated in or communicatively coupled to the PCD 75 can be
) ) . . designed to monitor for the incoming netification communi-
As shown, this screen can be used to solicit selections from o cation. 1f one does not occur as scheduled, then the notifica-
a party that will be used by the BS manager 41 in connection ™ i faifyre detection system can be designed to perform one
with failure states. These selections can be stored in the data- or more tasks, for instance, communicating with another ser-
base 94 (FIG. 5A), such as in users preferences in user data vice provider o request service from the another instead,
table(s) 685. Reference numetrat 632 iltustrates a circle perim- communicating with the home owner to advise the home
cler that can be moved, expanded in size, and/or reduced in 50 owner of the failure state, communicating with the service
sizein relation to the map of streets, for example, via a mouse, provider office, communicating with a security company that
and used fo select a geographic region on the map pertaining  ¢an check on the service provider, or communicating with
to when a failure state should oceur for rionresponsiveness on another party or system, efc
. . 3 N
the part pf the r}otlﬁed party. The marked area(s) pertains 10 As another example of an application, among numerous
zhett‘novlmg veﬁ'xc}]e .17 tél.at 18 hea?ﬂd.fof (;[ ?S ?)Zﬁ llc’)catson, O 55 possible scenaros, consider an implementation where a
estination, which, in this example, 13 X a-m:. home owner, after completing work each day, is scheduled to
FIG. 39 shows another example of a possibleuserinterface  provide a notification communication to a PCD 75 at his/her
screen that can be generated by the GUTofFIG. 3andusedin  home within a prescrihed time peried, indicating impending
connection with the response sysiems {and methods). This  arrival, When the netification communication is received dur-
screen can be used scparately or inaddition to those of FIGS. g ing the prescribed time period, then the notification failure
33-38. detection system can be designed to do nothing or perform
As shown, this screen can be used to solicit selections from one or more steps, such as adjust the air conditioning or heater
a party that will be used by the BS manager 41 in connection down or up. However, when the notification communication
with failure states. This screen enables a party o define what is not received during the prescribed time peried, then the
will occur in the event of occurrence of a fajlure state in 65 notification failure detection system can be designed 10 per-
connection with nonresponsiveness by a notified party. These form one or more tasks, such as tum on light switches (be-
selections can be stored in the database 94 (FIG. 5A), such as cause it will be dark when the home owner approaches since
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the home cwner will be late). When the notification commu-
nication is received during the prescribed time periad, then
the notification failure detection system can be designed to do
nothing or perform one or more steps. Moreover, when the
noltification communication is not received during the pre-
scribed time period, then the notification [ailure detection
gystem can be designed to perform one or more tasks, such as
communicate with another fire or police station.

As yef another example of an application, among numer-

88

a semiconductor based microprocessor (in the form of a
microchip or chip set), a macroprocessor, or generally any
device for executing software instructions. Examples of suit-
able commercially available microprocessors are as follows:
a PA-RISC series microprocessor from Hewlett-Packard
Company, an 80x86 or Pentium series microprocessor [fom
Intel Corporation, a Power’C microprocessor from IBM, a
Sparc microprocessor from Sun Microsystems, Inc, or a
68&xxx series microprocessor from the Motorola Corporation.

ous possible scenarios, consider an implementation where the i¢  The memory 714 can include any one or combination of
notification failure detection system is designed to monitor 2 volatile memory elements (e.g., random access memory
fire or security alarm system associated with a facility and to {RAM, such as DRAM, SRAM, SDRAM, etc.)) and nonvola-
determine whether a notification communication is received tile memory elements (e.g., ROM, hard drive, tape, CDROM,
from a fire or police station within a prescribed time period etc.). Moreover, the memory 714 may incorporate electronic,
after the alarm is triggered. When the alarm gets triggered and 15 magnetie, optical, and/or ather types of storage media. Note
no notification commumication is received indicating that the that the memory 714 can have a distributed architecture,
fire or police department is on their way, then the notification where various components are situated remote from one
failure detection system can be designed to contact another another, but can be accessed by the processor 712.
party, such as the owner, another fire department, another The softwarc in memory 714 may include one or mote
police department, etc. 20 separate programs, each of which comprises an ordered list-
Ag still another example of an application, among numer- ing of executable instructions for implementing logical func-
ous pessible scenarios, the notification failure detection sys- tions. In the example of F1G. 41, the software in the memory
tem can be implemented in connection with cargo ships, 714 includes notification failure detection software 710 and a
tankers, or other ships. An incoming vessel to a harbor can be suitable operating system (0/S) 722. A nonexhaustive list of
scheduled to send a notification communication (which can 25 examples of suitable commercially available operating sys-
include the ship identity and/cr other particulars pertaining to tems 722 is as follows: (a) 2 Windows operating system
the ship and/or its carge) to the harbor master (which typically available from Microsoft Corporation; (b} a Netware operat-
determines when the vessel wiil dock and sends out tug boats}) ing system available from Novell, Inc.; {c) a Macintosh oper-
when the incoming vessel is near and ready to dock. The ating system availahle from Apple Computer, Inc.; {e) a
notification failure detection system can be designed to con- 30 UNIX operating system, which is available for purchase from
tact the coast guard or other security group if a ship is many vendors, such as the Hewlett-Packard Company, Suzn
approaching and no notification communication is received Microsystems, Inc., and AT&T Corporation; (d) a LINUX
after the ship has come within a predefined proximity of the operating system, which is freeware that is readily available
harbor or dock location. In an alternative embodiment, the onthe Internet; () a run time Vxworks operating system from
notification failure detection system can be designed to con- 35 WindRiver Systems, Inc.; or {f) an appliance-based operating
tact providers of services {unloaders, customs persornel, system, such as that implemented in hardheld computers or
crane operators, truck drivers, etc.) that were intending to personal data assistants (PT2As) (e.g., PalmOS avatlable from
meet the ship at the dock at a prescribed time or time period, Palm Computing, Inc., and Windows CE available from
so that the service providers can cancel their trips to the dock Microsoft Corporation). The operating system 722 essen-
and/or take other remedial actions. 40 tially controls the execution of other computer programs,
The notification failure detection system can be imple- such as the notification failure detection software 710, and
mented in software (e.g., firnware), hardware, or a combina- provides scheduling, input-cutput control, file and data man-
tion thereof. In the currently contemplated best mode, the agement, memory management, and cormunication control
natification [ailure detection system is implemented with a and refated services.
computer-based system that is a combination of hardwareand 45 The notification fathire detection software 710 is a source
software. An example of a general purpose computer that can program, executable program {object code), seript, or any
impiement the netification failure detection system is shown other entity comprising a set of instructions to be performed.
in FI1G. 41. In F1G. 41, the notification failure detection sys- ‘When a source program, then the program needs to be trans-
tem is denoted by reference numeral 701. lated via a compiler, assembler, interpreter, or the like, which
Generally, in terms of hardware architecture, as shown in 50 may or may not be included within the memory 714, 50 4s to
FIG. 41, the computer-based system 701 includes a processor operate properly in comection with the (/S 722, Further-
712, memory 714, and one or more input and/or output (I/O) more, the notification failure detection software 710 can be
devices 716 {or peripherals) that are communicatively wrilten as (a) an object oriented programming language,
coupled via a local interface 718. The local interface 718 can which has classes of data and methods, or (b) 2 procedure
be, for example but not limited to, one er more buses or other 55 programming language, which has routines, subroutines,
wired or wireless connections, as is known in the art. The and/or functions, for example but not limited to, C, C++,
local interface 18 may have additional elements, which are Pascal, Basic, Fortran, Cobol, Perl, Java, and Ada.
emitted for simplicity, such as controllers, buffers (caches), The optional VO devices 716 may mclude input devices,
drivers, repeaters, and receivers, to enable communications. for example but not limited to, a keyboard, mouse, scanner,
Further, the local interface may include address, control, and/ 60 microphone, etc. Furthermare, the /O devices 716 may also
or data connections to enable appropriate communications include output devices, for example but not limited to, a
among the aforementioned components. printer, display, etc. Finally, the /O devices 716 may further
The processor 712 is 2 hardware device for executing soft- include devices that communicate both inputs and outputs,
ware, particularly that stored in memory 714. The processor for instance but not limited to, a modulator/demodulator (mo-
712 can be any custom made or commercially available pro- 65 dem; for accessing another device, system, or network), a
cessor, a central processing unit (CPU), an auxiliary proces- radio frequency {RF) or other transceiver, a telephonic inter-
sor among several processors associated with the system 701, face, a bridge, a router, etc.
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If the computer-based netification failure detection system
711 is a PC, workstation, or the like, the software in the
memory 714 may further include a basic mput output system
(BIOS}(omitted for simplicity). The BIOS is a set of essential
software routines that initialize and test hardware at startup,
start the O/S 722, and support the transfer of data among the
hardware devices. The BIOS is stored in ROM so that the
BIOS can be executed when the system 701 is activated.

When the system 701 is in operation, the processor 712 is
configured to execute software stored within the memory
714, to communicate data to and from the memory 714, and ta
generally control operations of the computer 711 pursuant to
the sofiware. The notification failure detection software 710
and the O/S 722, in whole or in part, but typically the latter,
are read by the processor 712, perhaps buffered within the
processor 712, and then executed.

The notification failure detection software 710 {(as well as
any other software that is described in this documnent), as is
shown in FIG. 41, can be stored on any computer readable
medium [or transportation or use by or in connection with
computer related systems. In the context of this document, a
computer readable medium is an electronic, magnetic, opti-
cal, orother physical device or means that can contain or store
a computer program for use by or in connection with a com-
puter related system or method. In the context of this docu-
ment, a “computer-readable medium” can be any means that
can store, communicate, propagate, or transport the program
for use by or in conrection with the instruction execution
system, apparatus, or device, The computer readable medium
can be, for example but not limited to, an electronic, mag-
netic, optical, electromagnetic, infrared, or semiconductor
system, apparatus, device, or propagation mediuni.

In an alternative embodiment, where the notification faif-
ure detection system 701 implemented in hardware, the noti-
fication [ailure detection system can be implemented with any
or a combination of the following technologies, which are
each well known in the art: 3 discrete logic circuit(s) having
logic gates for implementing logic functions upon data sig-
nals, an application specific integrated circuit (ASIC) having
appropriate combinational logic gates, a programmable gate
array(s} (PGA), a field programmable gate array (FPGA), etc.

An example ofa possible architecture, among others, of the
notification failure detection software 710, is shown in FIG.
42. As illustrated by way of flow chart in FIG. 42, the notifi-
cation failure detection software 710 is designed to perform
the following steps: storing information in memory 714 per-
taining to timing (e.g., a time of day, time period, efc.) asso-
ciated with the scheduled notification communication, as
indicated at hlock 731; determining that the scheduled noti-
fication communieation failure has oceurred, based upon the
timing information, as indjcated at biock 732, and causing
one or more tasks to be performed using /O device(s) 716
and/or using PCD 75 based upon the scheduled notification
communication failure, as indicated at biock 733. The tasks
can include, for example but not limited to, initiation of voice
and/or data communications to other parties or systems,
actuation or adjustment of switches or transducers, etc.

Note that failure in the context of the notification failure
detection system 701 can be defined as failing to receive a
notification communicztion at a scheduled time or time
period, failing to receive a notification communication when
the system 701 knows or is advised that the system 701 should
have based upon the MT 17 reaching a lecation or region or
distance from the stop location, or as failing to recejve proper
authentication indicia (which can be stored, accessed, and
analyzed in memory 714) during the notification communi-
cation session. The authentication indicia, ar information, can
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be any of a number of things, forexample, a caller's telephone
nurmber, which can be compared with an incoming tefephone
caller ID 1o determine if there is a match. For other examples,
see the section in this document relating to secure notification
messaging systems and methods.

X, Other Variations and Modifications

In concluding the detailed description, it should be noted
that the terminology “preferred emboediment” herein means
the one example embodiment currenily believed by the inven-
tor(s) to be the best embodiment of a plurality of possible
embodiments. Moreover, it will be obvious to those skilled in
the art that many variations and modifications may be made to
the preferred embodiment(s) without substantially departing
from the principles of the present invention. All such varia-
tions and modifications are intended to be included herein
within the teachings of the present invention in this document
and to be protected by the scope of the following claims. A
few examples of possible variations and/or modifications are
set forth hereatter.

With respect to variations, note that although not specifi-
cally described for simplicity, any combination of the various
systems/methods that have been described under headings
above may be empioyed in connection with a notification
system. For example, use of authenticatior data for secure
notification messaging can be employed in connection with
one of the versions of the response system.

As another example of a variation, it is possible to imple-
ment the systems and méthods of this patent application in
connection with notification systems where notifications are
made from the moving thing itself (those systems that do not
utilize a BSCU 40 to implement the notifications). Essen-
tially, the functions associated with the BSCU 40 are imple-
mented in the tracked MT 17. One such system is described in
U.S. Pat. No. 5,444,444, which is incorporated herein by
reference in its entirety.

As another example of a vardation, MTCU 15 and/or the
BSCU 40 can be implemented within a single computer sys-
tem, acrass a plurality of computers that are communicatively
coupled, or within a computer system having a distributed
architecture.

As another example of a variation, the notification system
can be one that notifies a party or PCD 75 afier an MT 17
leaves or while an MT 17 is located at a location, as opposed
to a notification system that notifies a party or PCD 75 in
advance of arrival of the MT 17 at the location, as with the
notification system 10 described herein.

Ag another example of a variation, the BS manager 41 can
be designed to cause the notification system 10 to notify the
user based upon a arrival time and/or departure time data in a
schedule or route ofone or mmore stops associated with the MT
17, as opposed to basing the notifications on real time moni-
tering of the location of the MT 17.

As another example of a variation, the BS manager 41 can
be designed to cause the notification sysiem 10 to notify the
user when the MT’s schedule has been changed or the MT’s
stop at alocation has been cancelled, as opposed to waiting on
tracking information to determine delay in arrival or depar-
ture of the MT 17, This information could be input manuaily
by a persan or it could come from another computer systern.
The software associated with the BS manager 41 could also
be confipured to enable a user to conligure the system so that
the user is notified upon a change and/or cancellation.

As another example of a variation, the notification system
(as well as the inventions claimed herein} can be employed in
connection with an amusement park ride, for instance, a roller
coaster, water vehicle, etc. PCDs 75 can be handed out to
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prospective passengers of the ride, and when appropriate, one
or more of the devices 75 can be notified to alert one or more
prospective passengers their departure time (or arrival time of
their pickup mobile vehicle) is near. Any suitable form of
tracking can be utilized. For example, a passenger wait {ist or
queue can be maintained and tracked (which leads to an
indirect way of monitoring the mobile vehicles).

As another example of a variation, the notification system
(as well as the inventions claimed herein) can be employed in
connection with electronic tags on assets (e.g., packages,
fuggage, containers, etc.) that are being warchoused or
shipped to notify a party concerning the travel status of such
assets. Typically, an electronic tag has a controller, a trans-
ceiver controfled by the controller, and a memory that is
controlled by the controiler and that stores an identification
that can be communicated by the transceiver. U.S, Pat. No.
6,144,301, which is mcorporated by reference, describes an
example of a tag and U.S. Pat. No. 5,774,876, which is incor-
porated herein by reference in its entirety, describes a system
for monitoring assets with electronic tags. The BS manager
41 can be designed to communicate with the operations cen-
ter 13 and/or the computer 14, both described in the 876
patent, fo track the assets and make notifications pertaining to
the assets. However, note that any design of electronic tag can
be utilized.

U.5. Pat. Nos. 6,408,108 and 6,211,781, which are both
also incerporated by reference, disclose systems that utilize
tags to frack articles. A notification system (and the systems/
methods claimed herein) can be implemented in the context
of these tag systems. As an example, notification communi-
cations can be initiated from computer 118 in these patents.

Therefore, at least the following is ¢laimed:

1. A method for a computer-based notification system,
comprising the steps of:

scheduling an arrival or departure time for a mobile thing

(MT) in refation to a stop location;

scheduling a notification communication o a personal

communications device (PCD);

monitoring trave} data pertaining to the MT;

determining that the MT will be delayed in arriving or

departing from the stop location;

initiating a communicaticn session with the PCD; and

during the commurmication session, indicating that the MT

will be delayed and enabling cancellation of the sched-
uled notification communication.

2. The method of ¢laim 1, further comprising the step of
providing a report regarding travel status of the MT during the
communication session.

3. The method of claim 1, further comprising the step of
comparing planned travel information of the MT along a path
to updated vehicle status information in order to determine
whether the MT will be delayed.

4. The method of elaim 1, further comprising the step of
recetving preference information frown the PCD or another
PCID in order to schedule the arrival or departure time for the
MT in relation to the stop location, to schedule the notifica-
tion comumunicaticn to the PCD, or both.

5. The methed of claim 1, further comprising the step of
receiving a response comuunication from the PCD indicat-
ing a desire to cancel, change, or confirm the scheduled noti-
fication communication.

6. A niethod for a computer-based notification system,
comprising the steps oft

scheduling a notification communication to a personal

communications device (PCD) relating to an artival or
departure of a mahile thing (MT) in relation to a stop
location;

20

25

30

40

45

50

92

menitoring travel data pertaining to the MT;

determining a change in schedule associated with the MT

in relation to the stop location;

initiating a communication session with the PCI;

during the communication session, indicating a change in

schedule associated with the MT in relation 1o the stop
iocation; and

during the communication session, enabling receipt of a

response from the PCD to indicate at least one of the
following: cancellation, confirmation, or a change, with
respect to the scheduled notification commusication.

7. The mathod of claim &, further comprising the step of
providing a report regarding travel status of the MT during the
communication session,

8. The method of claim &, further comprising the step of
comparing pfanned travel information of the MT along a path
to updated vchicle status information in erder to determine
whether the MT will be delayed.

9. The method of ¢laim 6, further comprising the step of
receiving preference information from the PCD ar another
PCD in order to schedule the amrival or departure time for the
MT in relaticn to the stop location, to schedule the notifica-
fion communication to the PCD, or both.

10, The method of claim 6, further comprising the step of
receiving a response communication from the PCD indicat-
ing a desire to cancel, change, or confirm the scheduled noti-
fication commumnication.

11. The method of claim 6, wherein the step of initiating the
notification communication is performed when a MT is a
predetermined proximity with respect to the stop focation in
terms of time or distance.

12. The method of claim 6, wherein the response is gener-
ated by a physical action taken by the party associated with

5 the PCD.

13, The method of ¢laim &, wherein the response is gener-
ated by physically detecting the presence cf the party associ-
ated with the PCD,

14. The method of claim 6, further comprising the step of
modifying the manner in which one or more future aotifica-
tion communications are to he sent, based upon the response,
by modifying data associated with the one or more future
notification communications.

15, A computer-based nolification system, comprising:

ineans for scheduling a notification communication to a

personal communications device (PCD) relating to an
arrival or deparmire of an MT at a the stop location;
means {or monitoring travel data pertaining to the MT;
means for determnining a change in schedule associated
with the MT in relation to the stop location;
means for initiating a communication session with the
PCD; and )

means for, during the communicaticn session, indicating a
change in schedule associated with the MT in relaticn to
the stop focation and enahling receipt of a response from
the PCD to indicate at least one of the following: can-
ceilation, confirmation, or a change, with respect to the
scheduled notification communication.

16. The systein of claim 15, further comprising a means for
monitoring for a physical action taken by the party associated
with the PCD.

17. The system of claim 185, further comprising the step of
modifying the manner in which oue or more future notifica-
fion commumications are to be initiated, based upon the
response, hy modifying data associated with the one or more
future notification communications.
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18. The system of claim 15, further comprising a means for 20. The system of claim 15, further comprising a means for
receiving a personal code from the PCD and a means for causing communicative coupling hetween the PCD and a
identifying a party based upon the personal code. PCD associated with a party having access to the particulars

19. The system of claim 15, further comprising a means for of a pickup or delivery by the MT at the stop location.
receiving an indication from the PCD that an additional ser- s

vice or additional equipment is needed at the stop location. * ok ok %
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