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COMPLAINT FOR PATENT INFRINGEMENT
For its Complaint, Plaintiff Eclipse IP LLC (“Belipse”), by and through the
undersigned counsel, alleges as follows:

THE PARTIES

1. Belipse is a company organized and existing under the laws of Florida and
having a principal place of business address at 115 NW 17th Street, Delray Beach,
Florida 33444.

2. Recreational Equipment, Inc. (“Defendant”) is a corporation organized and
existing under the laws of Washington with, upon information and belief, a place of
business at 6750 S. 228th Street, Kent, Washington 98032,

JURISDICTION AND VENUIE

3. 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.

4. This Court has subject matter jurisdiction under 28 U.S.C.

§§ 1331 and 1338(a).

5. Venue is proper in this judicial district under 28 U.S.C.
§§ 1391(c) and 1400(b).

6.  Upon information and belief, Defendant conducts substantial business in
this forum, directly or through intermediaries, including: (i) at least a portion of the
infringements alleged herein; and (ii) regularly doing or soliciting business, engaging in
other persistent courses of conduct and/or deriving substantial revenue from goods and
services provided to individuals in Delaware.

THE PATENTS-IN-SUIT
7. On January 20, 2009, 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” was duly and legally issued
by the United States Patent and Trademark Office. A true and correct copy of the ‘899
patent is attached as Exhibit A to this complaint.
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8. On October 10, 2006, United States Patent No. 7,119,716 (“the ‘716
patent”), entitled “Response Systems and Methods for Notification Systems for
Modifying Future Notifications,” was duly and lawfully issued by the U.S. Patent and
Trademark Office. A true and correct copy of the 716 patent is attached as Exhibit B.

9. OnJanuary 25, 2011, United States Patent No. 7,876,239 ("the '239
patent"), entitled "Secure Notification Messaging Systems and Methods Using
Authentication Indicia," was duly and lawfully issued by the U.S. Patent and
Trademark Office. A true and correct copy of the 239 patent is attached as Exhibit C.

10.  Eclipse is the assignee and owner of the right, title and interest in and to
the '899,'716, and ‘239 patents including the right to assert all causes of action arising
under said patents and the right to any remedies for infringement of them.

COUNT I — INFRINGEMENT OF U.S. PATENT NO. 7,479,899

11.  Eclipse repeats and realleges the allegations of paragraphs 1 through 10 as
if fully set forth herein.

12, Without license or authorization and in violation of 35 U.S.C. § 271(a),
Defendant has infringed and continues to infringe the '899 patent by making, using;
offering for sale and/or selling within this district and elsewhere in the United States,
computer-based notification systems and methods which at least monitor travel data in
connection with orders placed via Defendants’ website, www.rei.com, initiate
notifications to customers, and enable such customers to select whether or not to
communicate with Defendant.

13.  Eclipse is entitled to recover from Defendant the damages sustained by
Eclipse as a result of Defendant's infringement of the '899 patent in an amount subject
to proof at trial, which, by law, cannot be less than a reasonable royalty, together with
interest and costs as fixed by this Court under 35 U.S.C. § 284.

14.  Prior to the filing of this Complaint, Eclipse, by letter dated June 28, 2013,
informed Defendant of Defendant's infringement of the '899 patent.
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15, Thus, Defendant has been on notice of the '899 patent since at least the
date it received Eclipse's letter dated June 28, 2013.

16, Upon information and belief, Defendant has not altered its infringing
conduct after receiving Eclipse's letter dated June 28, 2013.

17, Upon information and belief, Defendant's continued infringement despite
its knowledge of the '899 patent and the accusations of infringement has been
objectively reckless and willful.

COUNT I - INFRINGEMENT OF U.S. PATENT NO. 7,119,716

18.  Eclipse repeats and realleges the allegations of paragraphs 1 through 17 as
if fully set forth herein,

19.  Without license or authorization and in violation of 35 U.S.C. § 271(a),
Defendant has infringed and continues to infringe the '716 patent by making, using,
Ofﬂering for sale and/or selling within this district and elsewhere in the United States,
computer-based notification systems and methods which at least collect customers’
contact data, including at least email addresses, via its website, www.rei.com, store the
contact data in computer memory and provide electronic ,ﬂotiﬁéation communications
in the form of, at least, emails to the customers which enable the customers to respond
and change the contact data, and modifying the manner in which Defendant implements
future communications to such customers,

20.  Eclipse is entitled to recover from Defendant the damages sustained by
Eclipse as a result of Defendant's infringement of the '716 patent in an amount subject
to proof at trial, which, by law, cannot be less than a reasonable royalty, together with
interest and costs as fixed by this Court under 35 U.S.C. § 284.

21.  Prior to the filing of this Complaint, Eclipse, by letter dated June 28, 2013,
informed Defendant of Defendant's infringement of the 716 patent.

22.  Thus, Defendant has been on notice of the '716 patent since at least the
date it received Eclipse's letter dated June 28, 2013.
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23.  Upon information and belief, Defendant has not altered its infringing

| conduct after receiving Eclipse's letter dated June 28, 2013,

24.  Upon information and belief, Defendant's continued infringement despite
its knowledge of the '716 patent and the accusations of infringement has been
objectively reckless and willful.

COUNT I — INFRINGEMENT OF U.S. PATENT NQO. 7,876,239

25.  Bclipse repeats and realleges the allegations of paragraphs 1 through 24 as

if fully set forth herein.

26.  Without license or authorization and in violation of 35 U.S.C. § 271(a),
Defendant has infringed and continues to infringe the ‘239 patent by making, using,
offering for sale and/ot selling within this district and elsewhere in the United States,
computer-based notification systems and methods which at least provide and/or select,
and enable customers to provide and/or select, authentication information for use in
connection with online orders from Defendant's website, www.rei.com, store the
authentication information, and provide the authentication information in electronic
notification communications to customers in the form of, at least, emails.

27. Eclipse is entitled to recover from Defendant the damages sustained by
Eclipse as a result of Defendant's infringement of the '239 patent in an amount subject
to proof at trial, which, by law, cannot be less than a reasonable royalty, together with
interest and costs as fixed by this Court under 35 U.S.C. § 284.

28.  Prior to the filing of this Complaint, Eclipse, by letter dated June 28, 2013,
informed Defendant of Defendant's infringement of the 239 patent.

29.  Thus, Defendant has been on notice of the 239 patent since at least the
date it received Eclipse's letter dated June 28, 2013.

30.  Upon information and belief, Defendant has not altered its infringing

conduct after receiving Eclipse's letter dated June 28, 2013.
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31. Upon information and belief, Defendant's continued infringement despite
its knowledge of the '239 patent and the accusations of infringement has been
objectively reckless and willful.

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

defendant and against each of the defendant’s respective subsidiaries, affiliates, agents,
servants, employees and all persons in active concert or participation with it, granting
the following relief:

(a)  Anaward 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;

(b)  Anaward 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
Aston Martin’s willful infringement, and reasonable attorneys’ fees and costs; and,

(c)  Such otherand further relief as this Court or a jury may deem proper and

| just.

JURY DEMAND
Eclipse demands a trial by jury on all issues so triable pursuant to Federal Rule of

Civil Procedure 38.

Respectfully submitted this 4™ day of November, 2013
NEWPORT TRIAL GROU?

“/qéﬂ?u@@&&

Tylexi'ff Wdbds
Attorney for Plaintiff
ECLIPSEIP LLC
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NOTIFICATION SYSTEMS AND METHODS
ENABLING A RESPONSE TO CAUSE
CONNECTION BETWEEN A NOTIFIED PCD
AND A DELIVERY OR PICKUP
REPRESENTATIVE

CLAIM OF PRIORITY

This application is a continuation of application Ser. No.
"7107706,591, filed Nov. 12,2003 (now US. Pat. No. 7,119,
716), 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. 60/473,949,
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 communi-
cations, information, and messaging systems and, more par-
ticularly, 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 mobile vehicle or thing
(for example but not limited to, a bus, automobile, truck, train,
ship, plane, aircraft, etc.) 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 calls the bus
station to find out the approximate arrival time (information
which is oftentimes unavailable or unreliable) and/or arrives
at the bus 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
buses. The arrival times of school buses at scheduled stops
can be significantly affected by many factors, such as main-
tenance problems, rush hour traffic, congested urban/subur-
ban conditions, and adverse weather. As a result, school chil-
dren typically wait at bus stops for long periods of time,
oftentimes in adverse weather conditions, on unlit street cor-
ners, or in hazardous conditions near busy or secluded streets.
An advance notification system that would inform the stu-
dents 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 overnight
package industry, wherein packages are delivered or picked
up many times on a tight schedule. Customers oftentimes wait
ondelivery or pickup of important time-critical packages, not
knowing precisely when the delivery or pickup will occur. A
notification system that can inform a customer of the precise
arrival or departure time of a delivery vehicle with respect to
a location would be desirable in order to improve customer
service and to allow the customer to better schedule a delivery
or pickup of an item.

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 landed. 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 field, obtained
numerous patents that describe examples of such notification
systems, some of which are as follows: 1.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; U.S. Pat. No. 5,668,543; and U.S. Pat. No. 5,400,
020; U.8. Pat. No. 6,278,936; U.S. Pat. No. 6,317,060; U.S.
Pat. No. 6,363,323; U.S. Pat. No. 6,363,254; U.S. Pat. No.
6,411,891; U.S. Pat. No. 6,415,207, U.S. Pat. No. 6,492,912,
U.S. Pat. No. 6,510,383; and U.S. Pat. No. 6,618,668.

A nonexhaustive list of other examples of notification sys-
tems is as follows: U.S. Pat. No. 6,006,159 (for a public bus
transit system); U.S. Pat. No. 6,374,176 (for a public bus
transit system); application Ser. No. 09/163,535, filed on Sep.
30, 1998; U.S. Pat. No. 5,602,739 (for a public transit sys-
tem); 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 transpor-
tation vehicles that notifies of a stop based upon the location
of the vehicle); U.S. Pat. No. 5,955,974 (apparatus carried by
auser to notify ofarrival so user does not miss stop); U.S. Pat.
No. 5,987,377 (dispatch system that determines expected
time of arrival and indicates to dispatcher when a vehicle will
be late); U.S. Pat. No. 6,124,810 (vehicle apparatus deter-
mines when vehicle has arrived or departed from a planned or
unplanned stop and communicates such information to a cen-
tral facility); U.S. Pat. No. 6,137,425 (waiting time prediction
system for a public transit system); U.8. Pat. No. 6,178,378 (a
vehicle navigation system where a start call, such as by tele-
phone, is made); and U.S. Pat. No. 6,184,802 (system for
informing users when a next vehicle will arrive at their board-
ing site).

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; 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 apparatus
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 com-
municating with mobile vehicles); U.S. Pat. No. 5,448,479;
U.S. Pat. No. 5,483,454; U.S. 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
fransit monitoring system); U.S. Pat. No. 5,760,742 (inte-
grated 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 posi-
tioning 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 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 arrival at a predeter-
mined location).

Another tracking system that has been known in the art is
the FlightView airline tracking system developed by RLM
Software, Inc., which monitors the progress of an airplane
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and displays its Jocation on a map on a user’s computer
screen. RLM receives real-time flight data (for example, posi-
tion and speed) for each flight over North America. This data
comes from transponders located on aircraft. The FAA col-
lects the transponder data, adds radar and other information,
and supplies it to RLM. This data feed is known in the aviation
industry as “ASDI,” which stands for Aircraft Situation Dis-
play for Industry and has been made available by the FAA
since 1996. RLM processes this data and stores it in the
- FlightView database: A-usercan 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.

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 artis still ina
state of infancy. Accordingly, I write and submit this applica-
tion and invention for the public good to educate and further
advance the technology associated with such systems.

SUMMARY OF THE INVENTION

The present invention provides systems and methods for
automated notification systems.

A representative method, among others, can be summa-
rized by the following steps: monitoring travel data in con-
pection with a mobile thing that is destined to pickup or
deliver an item at a stop location; causing initiation of a
notification communication to a personal communications
device based upon the travel data; and during the notification
communication, enabling a party associated with the personal
communications device to select whether or not to commu-
nicate with a party having access to particulars of the pickup
or delivery of items or services. The party could be, for
example, the driver of a tracked vehicle that is scheduled to
stop at the stop location. Furthermore, a message can be
provided during the notification communication that includes
a work order, description of task to be accomplished at the
stop location, etc.

A representative system, among others, comprises a com-
puter or other automated system that is programmed or
designed to perform the foregoing steps.

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

BRIEF DESCRIPTION OF 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 principles of the
invention. Furthermore, like reference numerals designate
corresponding parts throughout the several views,

FIG. 1 is a block diagram illustrating 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-
mentation of a computer systern implementing the function-
ality of the base station manager (BS manager) of FIG.

FIG. 4A is a flow chart illustrating an exemplary imple-
mentation of at least part of the architecture, functionality,
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and operation of the mobile 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 afunctional block diagram illustrating an exem-
plary implementation of at least part of the architecture, fanc-
tiopality, and operation of the BS manager of FIG. 1.

FIG: 5B is afunctional 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 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 imple-
mentation of the response system of FIG. 1, which has the
response system feedback 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 flow chart illustrating another exemplary
implementation of a response system feedback 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
telecommunications 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 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 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 a stop location.

FIG. 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 archi-
tecture, 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 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 flow 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 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.
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FIG. 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.

FIG. 10 is 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.

FIG. 12 is a flow chart illustrating an exemplary implemen-
tation of another advertisement method of doing business that
can be optionally implemented in connection with any noti-
fication system. )

FIG. 13 is a flow chart illustrating an exemplary implemen-
tation of yet another advertisement method of doing business
that can be optionally implemented in connection with any
notification 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 PCD 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
operation of the BS manager of FIGS. 1 and 3.

FIG. 14B is a flow chart illustrating an exemplary imple-
mentation of a second stop Jocation determination system
(and method; system and method are based upon feedback
regarding the location of the PCD and/or user) that can be
optionally implemented in connection with any notification
system, for example, as at least part of the architecture, func-
tionality, and operation 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)
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. 15B is a flow chart illustrating an exemplary imple-
mentation of a fourth stop location determination 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 flow chart illustrating an exemplary implemen-
tation of a secure notification messaging 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. 1 and 3.

FIG. 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-
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
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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
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. 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 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. 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
location 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.18is a flow 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. 1 and 3.

FIG. 19A is a flow chart illustrating 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 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. 19C is a flow chart illustrating an exemplary imple-
mentation of 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
of the architecture, functionality, and operation of the BS
manager of FIGS. 1 and 3.

FIG. 20A is a flow chart illustrating an exemplary imple-
mentation of a first system (and method) for monitoring travel
of MTs that are PCDs and communicating notifications 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 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 notifications
and responses among the PCDs. This system can be option-
ally implemented 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.
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FIG. 20C is a flow chart illustrating an exemplary imple-
mentation of a third system (and method) for monitoring
travel of MT's that are PCDs and communicating notifications
and responses among the PCDs. This system can be option-
ally implemented 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. 21 is an illustration of an exemplary system with
various PCDs being tracked, communicating notifications to
“other PCDs; and réceiving 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 to another PCD in
the form of a second navigation system, and () receiving a
response from the second navigation system, either indirectly
by way of a base station control unit or directly from naviga-
tion system to navigation system.

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

FIG. 24 1s a continuation of the example in FIG. 23 and
shows implementation of response requests and failure states.

FIGS. 25A through 25D illustrate examples 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
generation system that may be used 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 aresponse
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 be used in connection with a
delivery vehicle. A notified party is given a predetermined
time period to respond until a 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 oth-
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 illustration of an embodiment that can be
implemented at the BSCU or MTCU showing implementa-
tion of failure states in connection with responses and nonre-
sponses to notification 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 implementa-
tion of failure states in connection with responses and nonre-
sponses 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).
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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
connection with the response systems (and methods).

FIG. 37 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. 38 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. 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. 46 shows an example of an email that can be gener-
ated and sent by the BSCU 40 of FIG. 3 and used in connec-
tion with the response systems (and methods).

FIG. 41 is ablock diagram illustrating an exemplary imple-
mentation of a computer-based notification failure detection
system implemented in connection with a notified PCD.

FIG. 42 is a flow chart illustrating an exemplary implemen-
tation 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 notification ser-
vice or system, messaging system, information system, data
communications system, or tracking system, that notifies a
party of travel status associated with one or more moving
things (all referred to herein as “notification system™). The
notification system may or may not have a tracking subsystem
that actually directly or indirectly tracks the mobile 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 noti-
fication, messaging, and tracking systems that are known in
the art.

As mentioned in the Background, Mr. Martin Kelly Jones
has been 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,
U.S. Pat. No. 5,668,543; and U.S. Pat. No. 5,400,020; U.S.
Pat. No. 6,278,936; U.S. Pat. No. 6,317,060; U.S. Pat. No.
6,363,323; U.S. Pat. No. 6,363,254, U.S. Pat. No. 6,411,891,
U.S. Pat. No. 6,415,207; U.S. Pat. No. 6,492,912; U.S. Pat.
No. 6,510,383; and U.S. Pat. No. 6,618,668. All of the fore-
going patents are incorporated berein 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 from the
discussion that follows.

A nonexhaustive list of other examples of notification sys-
ters is as follows: U.S. Pat. No. 6,006,159 (for a public bus
transit system); U.S. Pat. No. 6,374,176 (for a public bus
transit system); application Ser. No. 09/163,535, filed on Sep.
30, 1998; U.S. Pat. No. 5,602,739 (for a public transit sys-
tem); U.S. Pat. No. 5,736,940 (tracking system for buses;
notice of impending arrival is described); U.S. Pat. No. 5,808,
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565 (GPS triggered automatic enunciator for public transpor-
tation 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 determines expected
time of arrival and indicates to dispatcher when a vehicle will
be late); U.S. Pat. No. 6,124,810 (vehicle apparatus deter-
mines when vehicle has arrived or departed from a planned or

.unplanned stop and communicates such information to a cen-
tral 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 navigation system where a start call, such as by tele-
phone, is made); and U.S. Pat. No. 6,184,802 (system for
informing users when a next vehicle will arrive at their board-
ing site). All of the aforementioned patents or applications are
incorporated herein by reference in their entirety. The inven-
tions that are claimed in this document can be implemented
and practiced in the systems described in the foregoing pat-
ents.

Furthermore, a nonexhaustive list of examples of, what
appear to be tracking systems, are as follows: U.S. 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 apparatus 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 mobile
vehicles); U.S. Pat. No. 5,448,479; U.S. Pat. No. 5,483,454;
U.S. 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 (de-
scribes 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 wire-
less messaging); U.S. Pat. No. 5,796,365 (uses satellites,
vehicle tracking units, and a central computer); U.S. Pat. No.
5,822,040 (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 communi-
cates waiting times to radio receivers); and U.S. Pat. No.
6,360,101 (cellular phone that displays or sends messages
upon its arrival at a predetermined location). All of these
mentioned patents or applications are incorporated herein by
reference in their entirety. The inventions that are claimed in
this document can be implemented and practiced in the sys-
tems described in these mentioned patents.

The claimed systems (and methods) of the invention can be
implemented in many other known notification systems, mes-
saging 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, FIG. 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 10 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 transporting the
MTCU 15 over various distances. For example, MT 17 can be
any movable object or thing, including but not limited to, a
motor vehicle, such as an automobile, motorcycle, truck, bus,
limousine, or taxicab, a bicycle, an aircraft such as an air-

10

25

30

35

40

45

50

60

10

plane, helicopter, balloon, or rocket, a train, a water vehicle
such as a cruise ship, cargo ship, or other boat/ship, a package,
a human being, an animal, an electronic email or transmis-
sion, an amusement park vehicle, or any other thing capable
of being moved across or through the Earth’s surface and/or
atmosphere.

The notification service can be implemented in connection
with any vehicle 17 for delivering items to a destination or for
picking up-items at-a destination: Jtems-can include any-of
many various types of packages or goods to be delivered or
picked vp, for example but not limited to, mail, pizza, bever-
ages, shipping vessels, containers, produce, etc. Furthermore,
items can also include persons to be 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 deliveries, 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 notification service can also be implemented in con-
nection with any services to be delivered, or performed at or
near, a destination. The notification service can be imple-
mented in connection with the following nonlimiting list of
examples: maid service, pest control, telephone repair or
installation, television repair, cable repair or installation, gar-
bage pickup, yard maintenance, pool maintenance, power
meter maintenance/reading, etc.

B. Mobile Thing Control Unit (MTCU)

Inthe preferred embodiment, a sensor 18 within MTCU 15
is configured to sense signals to help determine and/or deter-
mine the location of the sensor 18 relative to a predetermined
reference point. In the preferred embodiment, sensor 18 is a
global positioning system (GPS) sensor(s), although other
types of positioning systems (having components 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 moni-
toring, a system for monitoring vehicle stops along a route, or
any other of numerous possible tracking systems or combi-
nations thereof. It is also possible to indirectly monitor the
location of the MT 17 by monitoring or tracking pickup or
delivery of people, products, packages, or things that are
transported by the MT 17. The GPS sensor 18 of the preferred
embodiment is configured to receive signals 21 from a pla-
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 location 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 processing of GPS sig-
pals 21 received from GPS satellites 23 in order to determine
the sensor’s location values. Since the sensor 18 is located
within MTCU 18, 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 determine a location of a point on the Earth or
within the Earth’s atmosphere. This value may be a coordi-
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nate 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 transmit 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 to convey MT position information to the
MT 17 (and/or the base station control unit (BSCU) 40, which

will be described in detail hereinafter).

In alternative embodiments, the positioning system 23 may
be the Federal Aviation Administration (FAA), which collects
transponder data from airplanes, adds radar and other infor-
mation, and makes the resultant data available for tracking
purposes. This data feed is known in the aviation industry as
“ASDL” 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 positioning sysiem 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 notified 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 back to FIG. 1, sensor 18 is designed to transmit
a signal 27 to MT manager 29 indicating the MTs current
location values. MT manager 29 is configured to receive
signal 27 and to monitor the location of the MT 17 over 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 asso-
ciated methodology 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, apparatus, or
device, such as a computer-based system, processor-contain-
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 medium™ can be any means that can
contain, store, communicate, propagate, or transport the pro-
gram for use by or in connection with the instruction execu-
tion system, apparatus, or device. The computer readable
medium can be, for example but not limited to, an electronic,
magnetic, optical, electromagnetic, infrared, or semiconduc-
tor system, apparatus, device, or propagation medium. More
specific examples (a nonexhaustive list) of the computer-
readable medium would include the following: an electrical
connection (electronic) having one or more wires, a portable
computer diskette (magupetic), a random access memory
(RAM) (magnetic), a read-only memory (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) (opti-
cal). Note that the computer-readable medium could even be
paper or another suitable medium upon which the program is
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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 a 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 conventional processing ele-
ments 32a, such as microprocessors, digital signal processors
(DSPs), or other suitable processing means, that communi-
cate fo and drive the other elements within the system 31a via
a local interface 334, which can include 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 31a, and screen display(s) 35q or a
printer(s) 36a can be used to output data to the user. A non-
volatile disk storage mechanism 37a can be connected to the
local interface 33a to transfer data to and from a nonvolatile
disk (e.g., magnetic, optical, etc.). It should be noted that
input device 34a, display 35a, printer 364, and disk storage
mechanism 37¢ 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 to maintain a
predefined MT schedule 39¢ within memory 30a. The pre-
defined MT schedule 39a corresponds with a route of travel
for the MT 17. In this regard, the predefined MT schedule 39a
stored in memory 30¢ includes data defining locations along,
the MT’s intended route of travel. Furthermore, each location
is associated 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 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
location 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 be
discussed hereinafter assuming that the time values in the
entries of the MT schedule 39a conform fo 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 to monitor the amount of
time that lapses as the MT 17 iravels along the MT’s route.
For example, the computer system 31a 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
38a 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 38a versus the stored time value for the start
of the route. Alternatively, the clock 38a can be designed as a
counter that begins timing or counting in response to a start
signal transmitted by the MT manager 29. Therefore, the MT
manpager 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 deternine the amount of
time that has lapsed since the start of the route.
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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 394. 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 sched-
ule 39a in order to determine which entry in the MT schedule

" 39a 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 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 pre-
ferred embodiment, the estimated lapsed time is represented
by the time value in the corresponding entry of the MT sched-
ule 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 difference between the
actual lapsed time since the start of the trip and the estimated
lapsed time (i.e., the time 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.

Alternatively, the MT manager 29 can be configured to
select the corresponding entry in the predefined schedule 39a
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 38a (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
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 asso-
ciated with the corresponding entry of the MT schedule 39ain
order to determine whether or not the MT 17 is on schedule.
If the location values differ by more than a predefined thresh-
old 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 values from sensor
18) is further along the route of travel than the location asso-
ciated with the corresponding entry (as defined by the loca-
tion values in the corresponding entry), then the MT 17 is
early. If 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
trapsmit a status message to base station control unit 40
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(BSCU; FIG. 1; essentially, the host computer), which is
remotely located from the MT 17. The status message pref-
erably 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 Commu-
nicating Vehicle Tracking Information,” describes a system
and method for transmitting messages to BSCU 40. The fore-
going document is incorporated herein by reference.

C:-Base-Station-Control- Unit- (BSCU)

BSCU 40 preferably, although not necessarily, ncludes 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 15, the BSCU 40 is non-mobile
(although it could be in some embodiments). As an example,
the BSCU 46 can be located in a central office of a telephone
company.

The BS manager 41 can be implemented in software, hard-
ware, or a combination thereof. In the preferred embodiment,
asillustrated 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 316 can be similar to
computer system 31a, as can be seen by comparing FIGS. 2 to
FIG. 3. In this regard, the computer system 315 may include
memory 305 for storing the BS manager 41, and the computer
system 315 may also include processing element 326 for
executing software, local interface 335 for connecting the
various components, input device(s) 34b (e.g., mouse, key-
board, etc.), display(s) 355, printer(s) 365, and nonvolatile
storage device(s) 375. In the preferred embodiment, trans-
ceiver (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).

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, communications
device 44 is preferably, although not necessary, a cellular
modem configured to transmit and receive wireless signals 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 cellular
network 48, as is done by most cellular modems of the prior
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 control channel. In this regard, the
status message can be encoded by altering identifiers of the
communications device 44, such as the mobile identification
pumber (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, 1995, by
Kennedy, 111, et al., and U.S. Pat. No. 5,546,444 entitled,
“Methods and Apparatus for Communicating Data Via a Cel-
Ialar Network Control Channel” filed on Mar. 11, 1994, by
Roach, Ir., et al., which are both incorporated herein by ref-
erence, discuss the transmission of travel data over a data or
control channel associated with the cellular network 48 in
further detail. Also, see U.S. Pat. No. 5,526,401, which is
incorporated herein by reference and which describes a sys-
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tem for communications over a wireless 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 describes a system for communications over a wireless
network as well as communication of the location or status
information of a mobile item.

In order to transmit the status message through a data
channel by manipulating identifiers of the communications
device 44, the MIN of the communications device 44 is

16

lular network 48. Alternatively, utilization of communica-
tions networks 48 and 55 can be completely circumvented by
configuring the communications device 44 to 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, commu-

" altered fo include the status message, but the ESN remains
fixed to be used as an identifier of the communications device
44. Therefore, after transmitting the identifiers through the
data channel, the communications device 44 can be identified
by the ESN, and the status message can be determined from
the MIN. Alternatively, the ESN of communications device
44 can be altered while the MIN is kept constant. It should be
understood that the invention contemplates 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 status messages and identifying the communica-
tions 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 chamnel by
appending the status message to feature requests that are
transmitted through the data channel. In this regard, most
feature requests are generated by automatically or manually
dialing the star key (“*”) followed by a two-digit feature
request identification code, and 29 digits of data. Therefore,
for each feature request generated, 29 digits of data pertaining
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 embodiments may
transmit different amounts of data following the feature
request. By utilizing the manipulation of identifiers or the
appendage of travel data to feature requests, less data is trans-
mitted through the voice channels of the cellular network 48,
thereby reducing the cost of transmitting data through the
cellular network 48.

In order for successful 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
channe] 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 communications device 52 (FIG. 1) at the BSCU 49.
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 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 preferably designed as or
to include a 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 communicate travel 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 cel-
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nication 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 communications cost associ-
ated with the notification system 10. Therefore, the method-
ology 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 fravel of the MT
17 and (when employed in the context of advance notification
system 10) is also designed to transmit a notification message
to a user when the MT 17 is a predetermined proximity from
a particular MT destination or other location. The predeter-
mined proximity 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 configured to transmit a
message to the user indicating that the MT 17 is off schedule.

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
includes a predefined schedule 395, referred herein as the
“base station schedule 395,” in memory 30b. Furthermore,
similar to 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
route. When the MT 17 begins the route, the MT manager 29
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 305 matches the MT schedule 39a 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 395 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 amount of time that has lapsed since the MT 17
began its route (as determined from the clock 386 at the
BSCU 40) with the time values in the base station schedule
39b. 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 385 (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-
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sage 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 schedule 3956 indicate the current
location of the MT 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 corre-
sponding entry (which represent the current location of the
MT 17) withlocation 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
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 transmit-
ted to the user. In this regard, the BS manager 41 is designed
to compare the time 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 travel along its route before notification should be sent
to 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
user.

Ifthe 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 in the corresponding entry and
the recent status message. In this regard, the location values in
the corresponding entry represent the estimated location of
the MT 17. The status message indicates how much the MT
17 1s 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 location 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.

Furthermore, 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, if the MT 17 is 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
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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.

Inanalternative embodiment, the location values transmit-
ted 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 location values with the.
location values defining the predetermined proximity in order
to determine whether notification should be sent to the user.
Accordingly, if 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 trans-
mits an off schedule message to the user, as described here-
inbelow, to notify the user that the MT 17 is off schedule. This
message can include a variety of information 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 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 schedule message should be sent
to 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, communica-
tions 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 communicates the message
to personal communications device (PCD) 75, which has a
receiver and a transmitter, or a transceiver, denoted by block
73, in the preferred embodiment.

PCD 75 is configured to notify the user and communicate
anotification message, which may merely be aring inthe case
of a telephone or pager, optionally 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 enable point-to-point
communications between the notification system 10 and the
party. Nonlimiting examples of PCDs 75 are as follows: a
personal compuiter (PC) capable of displaying the notification
through e-mail or some other communications software, a
television, a wireless (e.g., cellular, satellite, etc.) 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,
so that the BS manager 41 can simultaneously or substantially
concurrently notify a plurality of parties having respective
devices 72 of the impending arrival of the MT 17 at a particu-
lar MT stop.

Note that examples of useful PCDs 75 that can be utilized
to implement many of the features described in this document
are portable wireless telephones having image capabilities
(e.g., a Sanyo Model 8100 wireless PCS vision picture phone
distributed by Sprint, a Sony Ericsson T300 wireless picture
phone distributed by T Mobile, etc.). The Wireless Access
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Protocol (WAP; developed by the WAP Forum; see WAP
Version 2.0 specification at www.wapforum.org, which is
incorporated herein by reference in its entirety) can be imple-
mented in connection with wireless telephones in 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 communi-
catively coupled to the World Wide Web (WWW) of the
- Internet (by way.of their respective cellular or PCS networks).

Note further that the PCDs 75 can be non-standard input/
output (I/O) devices that can be communicated 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 ordinarily skilled in the art should
realize that other configurations 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
mapager 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 ring to the user’s message device. In this embodiment, 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 vser can different
the different ringing cadence, the user is aware that the tele-
phone 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 distinctive telephone ring as the
notification message is fully described in U.S. patent appli-
cation entitled, “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.

G. Creation of the MT and Base Station Schedules

It should be noted that the predefined M T schedule 39z and
the predefined base station schedule 395 can be determined or
defined by a variety of methodologies. For example, the pre-
determined schedules 39¢ 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
to be encountered during travel. However, in the preferred
embodiment, the predefined schedules 39%a¢ and 39b 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, for 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 30a. The entry preferably
includes the current location values of the MT 17 indicated by
sensor 18 and the time value indicated by clock 38a (i.e., the
time value indicating the amount of time that has lapsed since
the start of the travel on the route). Therefore, when the MT 17
reaches the end of the route, the MT manager 29 has stored
numerous entries which define the predefined MT schedule
39q. This predefined schedule 39a may also be used as the

10

20

25

30

35

40

45

50

55

60

65

20
base station schedule 395. Other methodologies may be
employed to define the MT schedule 39« and/or the base
station schedule 394.

FIG. 4A 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 394 while trav-
eling along the route oftravel. As shown by blocks 76 and 77,
the MT manager 29 determines whether a sample period has

~expired while the MT 17 is traveling onthe 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 384 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 38a.

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 38a and stores these values in the next
entry of the MT schedule 39a, 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 future deliveries that utilize the route defined by
the MT schedule 39a.

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 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 (as
determined by the sensor 18) to produce a deviation indicator.
Therefore, the deviation indicator indicates how far the MT
17 has deviated from the route defined by the MT schedule
39q.

The MT manager 29 is then designed to compare the devia-
tion indictor to 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 39a
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
includes the current 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 automatically gen-
erates an alarm message and monitors travel of the MT 17
once the MT 17 deviates from the MT schedule 39q 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
been stolen.
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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 small
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 feet. 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

ing conditions and the precision of sensor 18) be allowed so
that the MT 17 can reasonably maneuver through traffic with-
out 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 via
input device 34a, for example. Alternatively, this value can be
communicated 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 into the computer system 31a with switches that
can be manipulated by a human operator in order to selec-
tively change the value. Many other methodologies 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 to a pre-
defined geographical region instead of the route defined in
MT schedule 39a. For example, it may desirable to define a
region 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 methodologies 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 magnitude greater than the alarm
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
from a predetermined route, for the security of transported
cargo.

1. Alternative Embodiment of the MTCU

In an alternative embodiment of the MTCU, the “corre-
sponding entry” of the MT schedule 394 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 MT 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.

“certaim amount of deviation-(depending on the expected driv=""
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After determining whether fo geperate 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 corresponding entry. Therefore, when a corre-
sponding entry is detected (i.e., when the MT manager 29
determines that the MT 17 passed a location corresponding
with the location values in one of the entries of the MT

schedule 39a for the first time), the MT manager 29 analyzes. .

the values of the sensor 18, the clock 384, and the correspond-
ing entry to determine whether an alarm signal and/or status
message should be generated. Thereafter, the MT manager 29
waits until the next corresponding entry is detected before
determining whether to generate 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 corresponding with the
location values in one of the entries of the MT schedule 394,
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 392. In other words, the only time
the MT manager 28 transmits a status message is when the
MT 17 is passing a location corresponding with one of the
entries in the MT schedule 39a or a short 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
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 to 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 route to a desti-
nation where 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
bus 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 39« is stored in the MT manager
29 and the base station schedule 394 is stored in the BS
manager 41. In the preferred embodiment, the MT schedule
39q 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 39¢ 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 392 can be
copied to a magnetic disk and later downloaded in memory
304 or a copy of the MT schedule 394 can be transmitted to
the BS manager 41 via communications devices 44 and 52.

In embodiments where the MT schedule 39a 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 to down-
load the base station schedule 39a in the BS manager 41 and
to transmit a copy of the base station schedule 394 to the MT
manager 29 via communications devices 44 and 52 prior to
the start of the route. Any methodology for respectively stor-
ing the MT schedule 39¢ 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 point until comple-
tion of the route. Furthermore, as can be seen by block 82 of
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FIG. 4B, the MT manager 29 also transmits a start signal to
the base station manger 41 via communications devices 44
and 52 indicating that travel of the MT 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 monitoring,
travel of the MT 17 after the MT 17 starts its route. This is
particularly true when unpredictable delays usually occur

..close to the staring point of the route. For example, when the ...

MT 17 is a school bus taking children home from school,
unpredictable delays may occur close to the starting point
(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 predetermined time period or until the MT 17 has trav-
eled 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 man-
ager 29 determines that the MT has traveled one-eighth of a
nile 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 M T 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 39a 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 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
feature, and the location values and time values stored in the
predetermined schedules 39« 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 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 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 receives the
signals 21 and determines location values representing the
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
of the MT 17 with the location values in the M T schedule 39a
in order to determine which entry in the MT schedule 39a
corresponds with the current location of the MT 17, as shown
by block 87 of FIG. 4B. The corresponding entry is preferably
the enfry having location values that most closely match the
current location values received from 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 block 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 value, then the MT manager 29 transmits
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an alarm message 1o the BS manager 41, as depicted by block
95 of FIG. 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 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 asso-
ciated with the corresponding entry and compares it with the
time value indicated by clock 384 (i.c., the time value indi-
cating the amount of time elapsed since the start of the route).
The MT manager 29 also retrieves a predetermined 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 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 value, 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 Jocation 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 generates a status message
including this information and transmits the status message to
the BS manager 41 via communications devices 44 and 52.

In order to 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 to the BS manager 41 only if another status message
has not been transmitted within a predetermined 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 manager 29 refrains from sending
another status message. It should be apparent to one skilled in
the art that other delay periods can be selected to update the
location 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 traveling quickly and the location of the
MT 17 is 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 no immediate need to monitor the MT 17 and the delay
period can be increased. The delay periods can be predefined
in memory 36a, 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 the BS manager
41 to the MT manager 29 via communications device 44).
Other methodologies for controlling the delay periods are
possible.
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Another way to reduce the number of transmissions of
status messages at desired times is to selectively increase 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 30a, can be
controlled 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-
mitted. 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
changes.

When the BS manager 41 receives a status message, the BS
manager 41 stores the status message in memory 305. 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
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 immigent (e.g., indi-
cating 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 deter-
mine whether the notification message should be sent, the BS
manager 41 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
too far from the bus stop for notification to be sent to 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 message 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 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 sched-
ule 395 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-
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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 current
location values of the MT 17 based on the recent status
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For example, if the recent status message includes location
values indicating the actual location of 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 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 corre-

sponding 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 location
values of the MT 17 with the location values of the predeter-
mined location (e.g., the bus stop) as previously described
bereinabove to determine whether a notification signal should
be transmitted to the user.

The operation of the preferred embodiment bas been
described hereinabove in the context where the MT manager
29 compares location values to determine the corresponding
entry in the MT predefined schedule 39a. 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 39a.

In this regard, the entry in the MT schedule 394 having a
time value most closely matching the lapsed time value indi-
cated by the clock 384 (i.e., the value indicating the amount of
time lapsed since the start of the route) can be selected as the
corresponding entry. 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 embodiment has been
described hereinabove assuming that the sensor 18 is capable
of determining the MT’s location based on signals received
from satellites 23. However, this is not a necessary feature,
and any type of sensor 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 392 and 395 relative to their distance from the
starting point of the route. In other words, the location values
stored in the schedules 39a and 395 correspond to distance
values indicating how far the predetermined 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 prede-
termined points by determining how far the MT 17 has trav-
eled from the starting point of the route.

K. User Notification Preferences and Reports

BS manager 41 is designed to receive the travel data trans-
mitted 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
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include a data manager 67 configured to receive the travel
data via signal 66 from communmications 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 arelational 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 kanown in the art, a relational database is a

"database or database management sysiem that stores infor-

mation in tables—rows and columns of data—and conducts
searches by using data in specified columns of one table to
find additional data in another table. In a relational database,
the rows of a table represent records (collections of informa-
tion about separate items) and the columns represent fields
(particular attributes of a record). In conducting searches, a
relational database matches information from a 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 another contains the fields STOP-TIME, MOBILE-
THING-ID, and STOP-LOCATION, a relational database
can match the MOBILE-THING-ID fields in the two tables to
find such information as the possible pickup stop locations for
packages transported by the MT or the delivery times (stop
times) for all packages loaded on the MT within the last day.
In other words, a relational database vses matching values in
two tables to relate information in one to information in the
other.

Although not limited to this configuration, in one embodi-
ment, among others, the database 94 includes, among other
things and in general, an MT data table 684 having informa-
tion pertaining to the MT, such as an 1D, type (package,
mobile vehicle type, etc.), model, whether the thing has air
conditioning, etc.; a user data table 686 having information
regarding user preferences; a communication method data
table 68¢ having information pertaining to various commu-
nications methods that can be utilized for contacting a user
(which can be linked to the user preferences); a stop location
data table 684 having information pertaining to stop locations
of MTs; an MT (MT) travel data table 68¢ having information
concerning travel status of MT’s, an advertisement data table
68 having advertisements that can be communicated fo a
PCD75; a PCD data table 68g having information pertaining
to the devices 75; an authentication data table 68% having
authentication information or indicia to be described later in
thisdocument, a PCD travel data table 687 having information
pertaining to travel of a tracked PCD 75, a traffic flow pre-
dicament data table 68/, a package data table 68k, a failure
states data table 681, 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
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 values (i.e., the MTCU’s 15 loca-
tion relative to a predetermined reference point), information
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 fo contain all of the desirable
information to monitor the status of each MTCU 15 associ-
ated 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
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by blocks 88a-88/ of FIG. 5C, monitoring mechanism 69 is
configured to receive travel data from MTCU 15 and to com-
pare the travel data with predefined preference data stored in
the database 94, particularly the user data table 68b. Prefer-
ence data, as used herein, 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 notifica-
tion 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 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). Conse-
quently, 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 destina-
tion or other particular location (i.e., a proximity of the
MTCU 15 from the predetermined point). In this regard, the
monitoring mechanism 69 is designed to determine the loca-
tion of the MTCU 15 from the travel data stored in M T travel
data table 68e of database 94. The monitoring mechanism 69
is then designed to calculate the time it will take for the
MTCU 15 to reach the location specified by the preference
data based on the location of the MTCU 15 and the location of
the desired destination. In calculating the travel time, the
monitoring mechanism 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
certain delay time for traveling certain distances, 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 the delay time assumed for the congested areas.
Alternatively, the monitoring mechanism 69 can use an aver-
age of the times it has previously taken for MTs 17 to travel
over the same route during other deliveries. Therefore, by
comparing the travel data transmitted from MTCU 15 with
preference data, the monitoring mechanism 69 can determine
when to send a notification message to a user.

As depicted by blocks 88a, 885, 88¢g, 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 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 include the
preference data associated with each MTCU 15 that corre-
sponds with the entry, or the preference data can be stored in
separate entries which are correlated with corresponding
MTCU entries.

Once the monitoring mechanism 69 determines that a noti-
fication 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 communications devices
72 and 73 (FI1G. 1). In this regard, communications devices 72
and 73 are preferably PSTN modems capable of communi-
cating 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 network 55 then communi-




Case 8:13-cv-01633-JLS-JPR Document 11 Filed 11/04/13 Page 77 of 89 Page ID #:413

US 7,479,899 B2

29

cates the message to communications device 73, which is
preferably configured to communicate the message to a PCD
75. PCD 75 is configured to notify the user of the impending
arrival of the MTCU 15. As mentioned, PCD 75 can be a
computer capable of displaying the notification through
e-mail or some other communications software. Alterna-
tively, PCD 75 can be a telephone, a pager or any other device
capable of notifying a user.
oL UserActivation oo

In order for data manager 67 to transmit a notification PCD
75, data manager 67 should be aware of certain contact infor-
mation enabling data manager 67 to contact the PCD 75. In
this regard, data manager 67 is configured to include a user
data table 685 (FIG. 5) containing contact information per-
taining to each user that is to receive a notification message
from the data manager 67. In the preferred embodiment, 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 number unique to each user that
identifies the information in the entry as relating to a particu-
lar user.

Each entry preferably includes a value specifying the
medium through which the user has specified to be contacted.
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. Alternatively, the value can
indicate that the user is to be contacted through a telephone
call orapage. In these situations, the entry should also include
the user telephone 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
telephone. If there is no answer when the data manager 67
attempts to deliver a notification message, then the data man-
ager 67 can be configured to attempt notification via paging.
If paging fails, then the data manager 67 can be configured to
attempt notification through e-mail or other computer ori-
ented messaging system. Accordingly, the order of notifica-
tion media should be indicated by the data in the user data
table 6856, and the contact information necessary for each
method selected (e.g., the telephone number, pager number,
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 communications media can be
employed.

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 information (and
preference data) via a telephone call or e-mail, for example,
and manually enter the information into the notification sys-
tem 10.

However, in the preferred embodiment, the contact infor-
mation is automatically entered into the user data table 685
via a message manager 82, which is depicted by FIG. 5B. The
functionality of the message manager 82 is shown in FIG. 5D.
The message manager 82 is configured to receive, via com-
munications device 72 (FIG. 1), an activation request from a
user at PCD 75, as shown by blocks 904, 905, 90/of FIG. 5D.
In this regard, the request can be transmitted to PCD 75, via
any suitable technique known in the art, and the BSCU 38 can
be configured to include a plurality of communications
devices 72, as depicted by FIG. 5A.

Each of these communications devices 72 can be config-
ured to simultaneously communicate with a respective user of
the notification system 10. The information received by the

b
<

25

40

65

30

communications devices 72 can be transmitted to message
manager 82 (FIG. 5B) via any suitable technique, such as time
division multiplexing, for example. Each user communica-
tions device 72 can also be designed to communicate with
different communications media. For example, one user com-
munications device 72 can be designed as a modem fo com-
municate with a modem associated with a user. This user
communications device 72 can be designed to send data con-
figured fo prompt the user to return data pertaining to contact
information. An example of such a prompt, could be a tem-
plate or web page where the PCD 75 (i.e., a computer in this
case) displays the template, and the user can fill in fields of the
template with the appropriate contact information. Alterna-
tively, another one of the user communications devices 72 can
be designed to receive a telephone call from a user and to
prompt the user to enter data through touch-tone signaling.
Other user communications devices 72 can be designed 1o
communicate with other types of communications 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
determine 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 transmits data to
the user, via user communications device 72, in order to
prompt the user to transmit the necessary contact information,
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 modem in order to prompt
the user to enter the appropriate contact information. This
data could be in the form of a web page transmitted through
the Internet, or the prompt could simply be messages trans-
mitted through e-mail or some other data communications
systen.

When the user 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 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
684, as depicted by block 904 of FIG. 5D. When the moni-
toring 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 command 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 68 and to
determine how to contact the user based on the retrieved
contact information, as depicted by blocks 96¢ 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
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example, when the contact information indicates that a tele-
phone call is the preferred medium for notification, the mes-
sage manager 82 can send a recorded telephone message to
the telephone number that is indicated by the contact infor-
mation retrieved from the user data table 685. If the monitor-
ing mechanism 69 included travel data indicating the time of
arrival in the command to message manager 82, then message
manager 82 can be configured to include a message indicating

..the expected time of arrival at.a particular location. Alterna-..

tively, 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.

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 to prompt the user to
return information indicating which MTCU 15 is to be moni-
tored on behalf of the user and when the notification is fo be
sent to the user. For example, the user can be prompted to
select an MTCU 15, a destination (or other particular loca-
tion), and a notification preference to indicate a time or dis-
tance that the MTCU 15 should be from the selected destina-
tion 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 to monitor 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 ¢oordinate values of the destination, the user can
simply transmit the coordinate values to the data manager 67.
If the user selects the destination without supplying the coor-
dinates of the destination (e.g., the user selects a destination
from alist 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 num-
ber, and the stops along the bus’ route are associated with
commonly known bus stop numbers. The data manager 67
can be configured to recognize 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 block 90i of FIG. 5D, the message manager
82 is preferably designed to automatically transmit to moni~
toring 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 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 user may make changes to the preferences specified by
the user, as shown by blocks 90/-90m of FIG. 5D. The mes-
sage manager 82 is configured to receive the request for
changes from the user. The message manager 82 can be con-
figured 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 configured to update the contact
information in user data table 685 and to send a request to
moniforing mechanism 69 to update the preference datarelat-
ing to the monitoring of travel data. In response, monitoring
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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 Travel Data

In addition to providing the user with automatic advance
notification of an impending arrival of an MTCU 15, the
notification system 10 can also be used to provide the user
with travel data on demand, as depicted by blocks 902-90p,
90d and 90e of FIG. 5D. In this regard, the user communica-
tions device 72 is designed to receive a request for travel data
from a user. For example, the user may call the communica-
tions device 72 on a telephone and through touch-tone sig-
naling select, among other options, an option to discover the
distance and/or time a particular MTCU 15 is from the des-
tination specified by the user preference data or specified by
the user during the request for travel data. The user commu-
nications 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
arequest for travel data. In response, the message manager 82
sends a request to monitoring mechanism 69 to retrieve the
requested database 94.

The monitoring mechanism 69 is designed to receive the
request for travel data from message manager 82 and to
interpret the request in order to determine which travel infor-
mation from the MT travel data table 68¢ of the database 94 is
desired by the user, as depicted by blocks 88 and 88; of FIG.
5C. The monitoring mechanism 69 is then designed to
retrieve from the database 94 the desired travel data and to
fransmit the retrieved travel data to message manager 82, as
shown by blocks 88% and 881 of FIG. 5C.

In the case where the user desires to know the time and/or
distance the selected MTCU 15 is from the selected location,
the monitoring mechanism 69 is designed to retrieve from
MT travel data table 68¢ of database 94 the coordinates of the
destination specified by the user (if not provided in the request
for travel data) and the current coordinates ofthe MTCU 15 of
interest to the user. Priorto 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 communica-
tions devices 52 may be located at the BSCU 38 in order for
multiple MTs 17 to simultaneously communicate with the
monitoring mechanism 69, as depicted by FIG. 5B. The MT
comynunications 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
the current values of the MT travel data to the monitoring
manager 69. By updating the MT travel data before respond-
ing to the user request for travel data, the monitoring mecha-
nism 69 can ensure the accuracy of the response transmitted
to 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 destination
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 fo be
notified 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
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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 usually encoun-
tered on the route or to calculate an average time previously
required for MTs 17 of the system tfo travel the route. To
increase the accuracy of the calculations, the route should be
divided into sections where the time required to travel each
_section is independently calculated. Furthermore, time delays
associated with scheduled stops or deliveries can be factored
into the calculations by assuming a delay time for each stop or
delivery depending 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 mes-
sage manager 82. In response, the message manager 82 is
designed to transmit the calculated information to the user via
user communications device 72. Since the user already has an
established communications connection with user communi-
cations device 72 when requesting travel data, there is no need
for the message manager 82 to consult the contact informa-
tion in the user data table 68b. 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 notification and notify the user of the distance
and/or time accordingly.

The monitoring mechanism 69 can also be configured to
transmit a command to a mapping system 86 (FIG. 5B) to
transmit mapping data to the message manager 82, if the user
request for travel data or user preference data in database 94
includes a request for a mapping. The mapping system 86
may be any system known in the art for producing and sup-
plying a user with mapping data for rendering a display of a
map. The comumand to the mapping system 86 preferably
includes the coordinate values of the MTCU 15 and the des-
tination. In response, the mapping system 86 transmits to
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 infor-
mation for the user requesting the travel data and is further
configured to determine an address (e.g., an IP address or
other type of address indicating how the mapping data isto be
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 associated 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 shows the MT’s location relative
to the destination on the map.

If desired, the monitoring mechanism 69 can be configured
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 travel 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 data to the user computer 75 via message
manager 82, as previously described. As a result, the position
of the MTCU 15 is updated, and the user can monitor the
progress of the MTCU 15 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
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MTCU 15 is from the particular location, other information
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 the user. Any other informa-
tion indicating the proximity of the MTCU 15 from a particu-
lar location can be used.

3. Establishing User Preferences -

Initially, a user at remote location establishes communica-
tion with the message manager 82 via communications
devices 72 and 73. As used herein, the term “remote location”
shall refer to 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 communication
medium. The message manager 82 preferably transmits a list
of options to the user, such as whether the user would like to
activate a monitoring of a particular MT, to retrieve travel data
for a particular MT or to modify preferences. previously
selected by the user in an earlier communication 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 usually 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
pumber 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 system
16. In this regard, 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 15, 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
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 particu-
lar MTCU 185 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 to
know when the MTCU 15 reaches the selected point. The
points available for selection can be predetermined, such as
scheduled bus stops or othier types of vehicle stops, or the user
can be allowed to freely select any point on the map. In either
case, the mapping logic preferably transmits the coordinates
of the selected points to the message manager 82, which can
use this information to not only identify the selected destina-
tion, but to also choose an appropriate MTCU 15.
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The message manager 82 also prompts the user to enter
contact information such as how the user would like to be
notified of an impending arrival of the selected MTCU 15 at
the selected destination. In response, the user selects a noti-
fication 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 user provides a
suitable address for the computer, such as an e-mail address or
JP 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 also prompts the user to transmit
travel data preferences, which is information pertaining to
when the user would like to be notified. For example, the user
can select to be notified a certain time before the selected
MTCU 15 is to arrive at the selected 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 when 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
noftification is appropriate, the message manager 82 prefer-
ably transmits the travel data preferences fo the monitoring
mechanism 69 along with a unique identification number that
identifies the user and a unique identification number identi-
fying the selected MTCU 15. The unique identification num-
ber 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 monitored. In turn, the
monitoring mechanism 69 stores this in database 94. Entries
associated with a particular MTCU 15 can be related together
in the database 94. For example, each entry associated with a
particular MTCU 15 can be stored, and each of the entries can
have a pointer pointing to another one of the entries associ-
ated with the particular MTCU 15. Therefore, entries associ-
ated 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 contact information and/or the
travel data preferences, the user can reestablish communica-
tion 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/
orpreference 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 message manager 82 through a human operator during the
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activation session or update session described hereinabove
and during other sessions, which will be described further
hereinbelow. The human operator can prompt the user for
certain information through a telephone call or other suitable
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) relating to the
MTCU 15, in MT travel data table 68¢ of database 94 that is
configured to contain travel data and is associated with the
MTCU 15. Afteraccessing anentry for storing travel data, the
monitoring mechanism 69 compares the current travel data
(either received from the MTCU 15 or selected from a pre-
determined or assumed set of travel data, as described here-
inabove) with the user preferences stored in user data table
68b in order to determine whether a notification should be
sent to the user. Alternatively, the monitoring mechanism 69
can be configured to periodically poll each entry in the MT
data table 684 and to compare the travel data corresponding to
each entry with the corresponding preference data in user data
table 685 to determine which users should receive a notifica-
tion.

In analyzing each entry, the monitoring mechanism 69
preferably subtracts the current coordinate values in the
accessed entry of the MTCU 15 with the coordinate values
previously stored in travel data 68e that indicate the destina-
tion location selected by the user. If the resulting value is less
than a predetermined value, then the monitoring mechanism
69 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
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corresponds to the distance that the MTCU 15 should be from
the destination before a notification is sent to the user. Pref-
erably, 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 activation.

The monitoring mechanism 69 can also send the notifica-
tion command to the message manager 82 based on the esti-
mated time the MTCU 15 is from the destination. After cal-
culating the value indicating the distance of the MTCU 15
from the destination, the monitoring mechanism 69 can esti-
mate 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 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 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 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 monitoring mechanism 69, retrieves the
contact information from user data table 685 indicating how
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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 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 destina-

tion or the message may indicate the MTCU’s specific loca-
tion, 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 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 to transmit the appropriate mapping
data. The mapping system 86 transmits the mapping data to
message manager 82 which again utilizes the contact infor-
mation retrieved 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 user 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-
ton.

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).

5. Requesting Travel Data

During the monitoring process described hereinabove, the
user can discover 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
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, etc.). The preferred will be discussed hereinafter with
the user establishing communication via telephone, 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 ques-
tions 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 communications
systems. Initially, the message 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
appropriate touch-tone number to indicate that the user is
requesting travel data.

The message manager 82 receives and interprets the touch-
fone signal to determine that the user is requesting travel data.
In response, the message manager 82 prompts the user to
fransmit an identification number ofthe MTCU 15 of concern
for the user. This prompt can include information to aide the
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user in selecting an MTCU 15. The user responds by trans-
mitting 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 fouch-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
the 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 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 to 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 monitoring 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 monitor-
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
manager 82 preferably transmits the data to the user over the
established communication connection. 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 94), the monitoring mechanism
69 transmits a map generation command and travel dataof the
selected MTCU 15 fo 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 communicate this data, the
message manager 82 retrieves the user contact information
from the user 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 travel by the MTCU 15
and any scheduled MT stops along the route.

Since the notification system 10 stores certain travel infor-
mation in order to monifor the travel of an MTCU 15 for
providing an advance notification of an impending arrival of
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an MTCU 15, the notification syster 10 can also provide an
easy and low cost way for a user to access information per-
taining to the MTCU 15, on demand. Accordingly, the user
does not have to wait for preselected preferences to be satis-
fied before learning of the MTCU’s (and, therefore, the
MT’s) location and/or estimated time of arrival. The user can
monitor the trave] 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 to the MTCU 15 asso-
ciated 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 the MTCU 15 can be
stored in the computer system 31a coupled to the MTCU 15.
Accordingly, it is possible for the MT manager 29 to deter-
mine when to transmit a notification to the user and to trans-
mitanotification to the user via communication device 52 and
72. However, such an implementation can increase the com-
plexity and cost of the notification system 10 and is therefore
generally not desirable.

L. Alternative Embodiment for Communications

U.S. Pat. No. 5,732,074, which is incorporated herein by
reference, describes systems for enabling communications
between mobile vehicles and a remote computer, via stan-
dardized network communications links. In one embodiment,
the links include the Internet and a controller area network
used in vehicles. A TCP/IP stack is implemented in the con-
troller. 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 embodiments
of possible response systems will be described in detail here-
after.

The architecture of one such embodiment, among others, is
shown in FIG. 6 and is generally denoted by reference
numeral 100. Although not limited 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 1090, 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
verifies that any party or one or more specific parties received
the notification communication. 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
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such systems and/or methods can accomplish this by having
the notification-receiving party exercise a physical action that
can be converted to an electronic 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 is implemented, by software associated with the
message manager 82 (FIG. 5B), the monitoring mechanism
69.(F1G. 5B) and/or the data manager 67 (F1G. 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. 7A
essentially represent the high level architecture of such soft-
ware, i.e., the response system feedback analyzer in FIGS. 1
and 3. Note, however, that it is possible to have special pur-
pose digital or analog hardware designed to implement the
same or similar methodology, 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 response system feedback analyzer
1004 associated with 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 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 1605 of the PCD 75. The response
system feedback mechanism 1005 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-tone telephone, and the response can be accomplished
by having the notification-receiving party depress one or
more appropriate keys on the keypad associated with the
telephone. In this embodiment, the response system feedback
mechanism 1005b is already built into the telephone, in the
sense that there are already on-board the phone, system com-
ponents for recognizing 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 transmitter 73 for communicating the dual frequency
tones. In this embodiment, the BSCU 40 is equipped with a
receiver 45 (communicatively coupled to local interface 334
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
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 asso-
ciated with the PCD 75.

More than one key can be used to convey multiple instruc-
tions or indications from the notification-receiving party to
the BS manager41. The BS manager 41 can be equipped with
an instruction lookup mechanism 84, for example, 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 desirable to give each
party their own personal code of one or more keys, so that
when a response is given by a party, the party can enter his/her
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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 of the notifi-
cation communication with any suitable voice command, for
instance, “notification received.” Voice recognition systems
(e.g., IVR) are well known in the art.

—.....]n another embodiment, when the PCD 75 is a computer,

one or more keys on the keyboard, a mouse click on a button
provided in a screen image, etc., can be assigned for indicat-
ing that the receiving party has in fact received the notification
communication. In this embodiment, software associated
with the computer recognizes the key depression or mouse
click and communicates occurrence of same back to the noti-
fication system 10. The software can be a conventional web
browser and the notification communication 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 return 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
HTML page response and analyze the content. As an alterna-
tive, the response system 100 could be designed so that any
input from an input/output (1/O) peripheral device connected
to the notification-receiving party’s computer could be rec-
ognized as a confirmation of receipt by the party of the noti-
fication. Also, note that the response can occur during the
same communication session as the notification or in a sepa-
rate communication within a reasonable time period.

Any response data, including confirmation of receipt of a
notification, that is received by the response system feedback
analyzer 100a 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 also possible that the response system 100 and the
response system feedback analyzer 100a can be designed so
that the party’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 virtnally
anything that is to be performed by the party. For example, in
the context of a taxi service, a BSCU 40 could send a notifi-
cation 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 refusal of the task, by actuating a key that is coded to each
of these responses. Note that U.S. Pat. No. 5,945,919, 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 pas-
senger on the bus. This information would be helpful with
respect to bus scheduling.

Itis also possible, in the context of a notification system 10
employed in connection with a service (e.g., cable installa-
tion, telephone line installation, etc.) to be performed at a
destination, that the response system 100 and the response
system feedback analyzer 100a can be designed so that the
party’s response indicates that the party associated with the
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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
two 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.

Itis also possible, in the context of a notification system 16
employed in connection with a service to be performed ata
destination, that a work order (of work to be performed at the
stop location) is communicated to the PCD 75 during the
notification communication. Furthermore, the notification
message can indicate to the notified party an option that can
be selected by the notified party to connect with and commu-
nicate 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 config-
ured to implement the following methodology, as is summa-
rized by flow chart in FIG. 7B: monitoring travel data in
connection with an MT 17 that is destined to pickup or deliver
(an item or service) at a stop location, as indicated at block
105; causing initiation of a notification communication 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 location, etc.),
as indicated at block 106; and during the notification commu-
nication, enabling a party associated with the PCD 75 to
select whether or not to communicate, for example, via voice
by way of a telephone or via text by way of a computer
petwork link, with a party having access to particulars of the
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 460 associ-
ated with the notification 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 local
to the BSCU 40, etc.

In some embodiments, where there is a BSCU 40 associ-
ated with the notification system 10, the BS manager 41
causes communicative coupling between the PCD 75 of the
party and a PCD 75 associated with the MT 17 or personin the
MT 17.

A message can be provided during the notification com-
munication that includes a work order or description of 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 to cor-
rect information that is in error on the work order, add addi-
tional tasks to the work order, delete tasks on the work order,
etc.
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As a further option, the BS manager 41 can be designed to
enable the party to select an option that indicates to the noti-
fication 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
confirm 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 particu-
lars of the pickup or delivery.

c. THIRD EMBODIMENT

FIG. 7C is a flow chart illustrating yet 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. 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 100a, can be config-
ured to implement the following methodology, as is summa-
rized 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 108;
causing initiation of a notification communication (which
may include a message indicating one or more tasks to be
accomplished at the stop location) to a personal communica-
tions device based upon the travel data, as indicated at block
109; and during the notification communication, enabling a
party associated with the personal communications device to
change one or more tasks associated with the pickup or deliv-
ery, as indicated at block 110,

The tasks can be stored in and changed within database 94
(FIG.54), particularly in tasks table 68m. 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 IVR, text, screen prompts, or otherwise, and the
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 proper or confirmed (so go ahead and follow through
with the scheduled pickup or delivery; an option that enables
the party to change the one or more tasks or scope thereof; an
option to enable adding a task; or an option to enable deletion
of a task.

This embodiment has numerous applications. One nonlim-
iting example (e.g., pizza delivery, package delivery, etc.)
involves indicating in a message associated with the notifica-
tion communication the amount of a bill and enabling the
notified party to confirm the amount and/or the intention to
pay the amount when the MT 17 reaches the stop location for
the pickup or delivery. In some embodiments, the system can
be configured so that the notified party can make payment
during the notification communication session. 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 man-
ager 41 pursuant to an appropriate prompt from the notified
party during the notification communication session.

As another nonlimiting example of such an application,
consider a configuration where a service, such as a telephone
installation, is being provided at the stop location. Further-
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more, assume 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 installation 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, efc.) to be delivered or
picked up; changing the number of rooms to be carpet
cleaned, changing the level of service (each having a different
price), etc.

d. FOURTH EMBODIMENT

FIG. 7C is a flow chart illustrating still another exemplary
implementation of a response system feedback analyzer
1004, which is optionally 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 system feedback analyzer 100a, can be config-
ured to implement the following methodology, as is summa-
rized by flow chart in FIG. 7D: directly or indirectly moni-~
toring travel or travel data in connection with one or more
MTs 17 in order to track them, as indicated at block 114;
initiating or engaging in a notification communication ses-
sion witha 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 location and enabling
selection of at least one 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 indi-
cated atblock 116; and causing an MT 17 to arrive at or depart
from the location at substantially the selected time, as indi-
cated at block 117.

As for step 114, the arrival or departure times associated

s with MTs 17 can be stored and updated in database 94 (FIG.

5A), particularly in MT travel data table 68¢. 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 be initiated 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
MTs 17, will result in the communication session.

The arrival or departure times of the one or more MTs 17 in
relation to the Jocation may be determined, 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 notification
in accordance with step 115, the user may indicate that the
user would like fo receive a notification when a pickup vehicle
is one hour from arriving at a particular stop location. The BS
manager 41 may determine, based upon the monitoring of
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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 communication
under these circumstances and provide the different options
during the notification communication, 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 sooner 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 noti-
ficationinaccordance with step 115, the user may indicate via
user preferences that the user would like to receive a notifi-
cation when a vehicle is one hour from departing from a
location. The BS manager 41 may determine, based upon the
monitoring of travel data, that two different vehicles are avail-
able, one departing in 15 minutes and the other departing in
one hour. The BS manager 41 can be designed to initiate the
notification communication under these circumstances to
provide the two different options, one of which can be
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 be provided by the BS manager 41 to
the notified party, for example, via voice recording, IVR, text,
screen prompts, or otherwise, communicated to the notified
PCD 75. The notified party can select one or more of the
options on the notified PCD 75 via, for example, IVR, enter-
ing text, pressing touch pad keys to 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 controlled by or affiliated with the BS manager41, etc.

Inthe case of a plurality of monitored MTs 17, a number of
times can be provided 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 arrive at or depart from the
location.

With respect to step 117, the BS manager 41 can cause,
directly or indirectly, 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
selected time comnmunicated 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 or delivery at the location and can make it
happen.

Another method in which the BS manager 41 can cause the
MT 17 1o arrive at or depart from the location at the selected
time, in a case where the MT 17 can be remotely controlled,
would be to communicate appropriate data or control signals
to the MT 17.
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This embodiment has numerous applications, but are not
all listed here for simplicity.

¢. FIFTH EMBODIMENT

Another embodiment of a response system feedback ana-
lyzer 1004, among others, is shown in FIG. 8. This embodi-
ment envisions more than one notification communication,
perhaps regular notifications, occurring between the notifica-
tion system and a party, and enabling a party to influence how
futare notification communications are to occur, after the first
one. This response system feedback analyzer 100 can be
summarized by the following steps: initiating a first notifica-
tion communication to a PCD associated with a party, as
indicated by block 111 in FIG. 8; receiving a response com-
munication from the party’s PCD, as indicated by block 112
in FIG. 8; and modifying the manner in which future notifi-
cation communications are to be sent to the party, based upon
the response, as indicated by block 113 in FIG. 8. Although
not necessary for implementation, the foregoing methodol-
ogy 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 pos-
sible to have special purpose digital or analog hardware
designed to implement the methodology. 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 control of the response system feedback analyzer
1004 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 control of the response
system feedback mechanism 1005 associated with the PCD
75 that is associated with the receiving party. In one embodi-
ment, 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 coupled to local interface 335 of FIG. 3)
for receiving and decoding the dual frequency tone that

5 results from depression of a telephone button. For instance,

the star (*) button could be assigned for indicating an instruc-
tion 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 100a 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 more instructions from the notifica-
tion-receiving party to the notification system 10. Further-
more, the PCD 75 could 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 analyzer 100q 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 apalyzer 1002 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 1004 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 table or database can be maintained to 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 communicated.

By its instructions, the notification-receiving party can,
among other things, change the party(ies) to which notifica-
tion communications are 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 period, cancel initiation of one or
more scheduled future notification communications, etc.

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 16 to modify 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 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
block 122.

For example, the response system feedback analyzer 100a
associated with the BS manager 41 can be configured to cause
the notification system 10 to wait a time period before 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
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 100q 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
atask (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-
lyzer 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.
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As another example, the response system 100 and the
response system feedback analyzer 1004 may be designed to
enable the notification-receiving party to advise the response
system feedback analyzer 1004 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 1000 may be designed so
that the response may indicate to the response system feed-
back analyzer 100a associated with the BS manager 41 that
the notification-receiving party will be changing locations.
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
limited to, a different telephone 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 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 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 location.

As another example, the response system 100 and the
response system feedback analyzer 1004 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 fo a site assocjated with the notification or
an advertisement played during the notification. In this
embodiment, the BSCU 40 can be communicatively coupled
to suifable map software. To further illustrate this concept, a
couple of specific examples are described hereafter.

As a first example consider a scenario where a telephone
message advises a taxicab driver to: “Pick up at 325 East
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 100a 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-
lyzer 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
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 two key now, you will receive a free
beverage.” The system could be configured so that the
response system feedback analyzer 100a recognizes depres-
sion 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 case, 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 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 or more other future notification communications to the
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party and/or one or more other parties, using one or more
different communication methods, based upon 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 cellular or land-line 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 message via telex, communicating
a message via radio transceiver, efc.

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 BS manager 41 that communication 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 (times of day, days of the week,
etc.) for use of each future communications 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 con-
tact data, as indicated at block 141, to refrain from sending
notification communications to 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 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 one or more 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 MT 17 is about to arrive at, is at, 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 of the day has
been achieved, a time period has lapsed since the last notifi-
cation communication, cancellation of a package delivery or
pickup, cancellation of an expected stop of an MT 17 at astop
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. Detection may
occur by actually monitoring 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 100a. Some devices 75 may
already be configured with the appropriate functionality,
while others may need to be configured to exhibit the func-
tionality and operate as shown in FIG. 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
1o be used to convey instructions to the BSCU 40, the tele-
phone 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 151 in FIG. 10.
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Accordingly, the party 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 at block 152 of
FIG. 10. The input from the party to the PCD 75 can be
manually or automatically accomplished, but it is desirable to
implement a mechanism that shows. that the party that is
supposed to be associated with the PCD 75 has received the
notification communication by way of the PCD 75.

For security, it may be desirable to have the notification-
receiving party identified (perbaps even uniquely identified)
as one who is authorized or permitted to send a response. For
instance, a fingerprint scanner, a retina scanner, and/or key
insertion authentication could 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 system,
or in this example, the BSCU 40. The response may confirm
receipt of the notification, may indicate to the BSCU 490 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 notified party to
change one or more tasks (or scope thereof) associated with
the pickup or delivery, and/or may indicate the manner in
which future notification communications should be commu-
nicated 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
comnection 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
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-defined or user-de-
fined, and can be stored in user data table 686 (FIG. 5A)
and/or failure state data table 681 (FIG. 5A).

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 failure 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 traversed a prescribed distance that is monitored with
the distance variable, then a failure state can be invoked in the
moving/tracked PCD 75%; (c) a predetermined location vari-
able (F1G. 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 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 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 to 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).
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Once a failure state bas been determined by the manager
41, the manager 41 may be designed to implement one or
more 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/or
automatically notify third party companies providing addi-

_tional services, such as but not limited to, transportation ser-
vices, 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 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) contacting 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 various alternatives and optional steps that may be prac-
ticed in connection with this method. For example, the fee
may be charged for each advertisement in each notification,
for ablock of advertisements, or for the advertisement service
in general. As yet another example, a discount on the adver-
tisement service may be offered or extended based upon a
purchase of a predetermined number. .

An advertisement database 68/ (FIG. SA) can be disposed
within the BS manager 41 or communicatively coupled to
same to enable 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 communication,
by text communication, by visual presentation on a screen
(e.g., an email with an accompanying advertisement, efc.), 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): (a)
enabling a party to indicate a willingness to receive one or
more advertisements during a notification regarding an MT
17, as indicated by reference numeral 171; (b) providing a
notification communication involving travel status of the MT
17, as indicated by reference numeral 172; (¢) providing an
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
advertisement service may be offered or extended based upon
a purchase of a predetermined number.

Yet another advertisement method of doing 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 regarding an
MT 17, as indicated by reference numeral 181; (b) providing
a notification communication involving travel status of the
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MT 17, as indicated by reference numeral 182; () charginga
fee or monetarily benefiting from providing the notification
conununication, as indicated by reference numeral 183; (d)
providing an advertisement as part of or accompanying the
notification communication, as indicated by reference
numeral 184; (&) charging a fee for or monetarily benefiting
from providing the advertisement, as indicated by reference
numeral 185; and (f) providing a discount based upon the
party’s willingness 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 alternative 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 geographical 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 the
stop Jocation is near the intersection of First Street and 107"
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 from this intersection. In
this case, the manager 14 may be designed to select the Pizza
Hut advertisement and communicate this to the PCD 75
because the PCD 75 is in close proximity to the Pizza Hut that
is at issue. Also, the system 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 initiated, 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-
scribed time periods. Moreover, the converse could be
designed into 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
comumunicated to the PCD 75.

In altemative embodiments, information regarding a noti-
fication-receiving party, for example, a personal profile in
user data table 68b indicating interests, activities, historic
information regarding prior purchases, traveling, etc., may be
stored in memory and used to make decisions regarding
which advertisements to communicate to the PCD 75.

In alternative embodiments, discount awards can be com-
municated to the notification-receiving party. For example, an
image of a discount coupon could be forwarded to the PCD 75
thathas a screen, which can be printed or shown by the user to
the business establishment to which it pertains, in order to
obtain the discount. As another example, a discount code can
be forwarded to the PCD 75 via voice or text, which can be
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communicated by the user to the business establishment to
which it pertains, in order to obtain the discount. The discount
code can be predefined by the business establishment and
communicated to the notification system 10, which can store
it in the memory 30b, such as in association with advertise-
ment data table 681

In alternative embodiments, the waiting times associated
with retail establishments, for example but not limited to,
restaurants, are monitored with periodic_communications
between a PCD 75 associated with such retail establishments
and the BS manager 41. Furthermore, these waiting times can
be communicated with advertisements involving such retail
establishments to the notified PCD 75.

P. Stop Location Determination Systems and Methods Based
Upon User and/or Device Location Feedback

Stop location determination systems (and methods) 190
thatutilize user and/or device location feedback can be imple-
mented in connection with the notification systems, for
example, those described hereinbefore. Several nonlimiting
exemplary embodiments of possible stop location determina-
tion systems (and methods) 190 will be described in detail
hereafter. Although not limited to this application, such stop
location determination systems 190 are particularly useful in
connection with transportable PCDs that are carried with a
mobile person, as will be clear from the discussion hereafter.

1. FIRST EMBODIMENT

The architecture of one such embodiment, among others, is
shown in FIG. 14A and is generally denoted by reference
numeral 190a. Although not limited to this particular configu-
ration, in this embodiment, the stop location determination
system 190q is implemented in the notification system 10 of
FIGS. 1 and 3, particularly the BS manager 41. The stop
location determination system 190a, can be configured to
implement the following methodology, as is summarized by
flow chart in FIG. 14: monitoring travel data associated with
an MT 17, as indicated at block 191; causing the notification
system 10 to communicate a notification involving a delivery
or pickup task associated with the MT 17 to a PCD 75 asso-
ciated with a party, as indicated at block 192; receiving loca-
tion data from the PCD 75 (ultimately from the device user,
device itself, and/or another source), as indicated at block
193; determining one or more stop locations, based upon the
device location data and the travel data associated with the
MT 17, as indicated at block 194; and causing the notification
system 10 to communicate an identification of the one or
more stop locations to the PCD 75 so that the delivery or
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 communication transaction.

Although not necessary for implementation, the foregoing
methodology can be implemented, and in the preferred
embodiment is implemented, by software associated with the
data manager 67, such as the monitoring mechanism 69, of
the BS manager 41. See stop location determination system
196 in FIGS. 1 and 3. The blocks of FIG. 14 essentially
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 same or similar
methodology, and such hardware could be associated with the
BSCU 40.

In this embodiment 1904, the BS manager 41 monitors
travel of the MT 17, as previously described, and stores such
information in the database 94. As mentioned, the database 94
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can employ an MT travel data table 68e for storing such
information, along with other fields that relate such informa-
tion to other data in the same table 68 and in other tables 68.
The tracking can be based upon timing, distance, and/or loca-
tion 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 communication
passes. through the network 55 (FIG. 1) to the receiver 73
(FIG. 1) associated with the PCD 75. The BS manager 41 can
be designed to cause initiation of the notification communi-
cation 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, or has
just passed one or more stop locations.

As another alternative, the BS manager 41 can be designed
to caunse initiation of the notification communication when
the MT 17 has already traveled a predefined time period or
distance along a 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 PCD 75, make a selection of the stop
location(s) (and perhaps notify the user of the identity of the
stop location(s) during this first notification), and then pro-
vide a second notification communicafion at a later time,
when the MT 17 is an acceptable proximity to the stop loca-
tion (and perhaps notify the user, again or for the first time, of
the identity of the stop location(s) during the second notifi-
cation 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 68¢ for storing this information.

The location data identifying the location of the PCD 75
can be generated by a physical action taken by the party
associated with the PCD 75 or can be generated automatically
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., by voice recording) by the BS manager 41 to enter a
digit on a telephone 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
Atlanta” Obviously, many other encoding schemes are pos-
sible. In this example, once the party presses one of these
telephone buttons, the BS manager 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 location sensor
80 can be associated with the PCD 75 to determine or com-
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 personal communication 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
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; 6,453,237; and 5,479,482, all of which are
incorporated herein by reference in their entirety.

In alternative embodiments, for aufomatic 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 used to remotely track the PCD
75 and then the radar system could be designed to convey




