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FILED
Y. 8. DISTRICT COURT

aste i i
IN THE UNITED STATES COURT ' District of Texas

FOR THE EASTERN DISTRICT OF TEXAS FEB 2 € 72004
MARSHALL DIVISION
DAVID MALAND, CLERK
B
IAP INTERMODAL, L.L.C. Deputy

Plaintiff
cv- 67

CIVIL ACTION NO.%

Jury Trial Requested

V.

AIR CANADA and AIR CANADA JAZZ

Defendants
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PLAINTIFF’S ORIGINAL COMPLAINT
NOW COMES Plamntiff, IAP Intermodal, L.L.C. (hereafter referred to as “Intermodal™)
for its claims against Defendants and alleges as follows:
THE PARTIES
1. Plaintiff, Intermodal, L.L.C. is a limited hability company and has a principal place of
business in Lamar, Colorado.
2. Defendant, Air Canada, is a foreign corporation with a principal place of business at Air
Canada Cemtre, 7373 Cote-Vertu Blvd., West —Laurent, Quebec H4Y 1H4, Canada and is doing
business in the State of Texas.
3. Defendant, Air Canada Jazz, is a wholly owned subsidiary of Air Canada. Air Canada
Jazz is a foreign corporation with a principal place of business at 310 Goudey Drive, Halifax
International Airport, Enfield, Nova Scotia B2t 1E4, Canada and 1s doing business in the State of
Texas directly and indirectly.
JURISDICTION AND VENUE

4. This is an action arising under the patent laws of the United States.
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5. The court has personal jurisdiction over Defendant because Defendant has purposefully
availed itself of the benefits of the forum state. The Defendant has a business location in the
state of Texas and/or conducts business in the state directly or indirectly relating to the
controversy at issue. Air Canada maintains a business location at Terminal A, George Bush
International Airport, Houston, Texas. All of the Defendants conduct business directly or
indirectly in the State of Texas.
6. The court has subject matter jurisdiction under 28 U.S.C. §§ 1331, 1332, and 1338.
Venue properly lies in the Eastern District of Texas, Marshall Division, pursuant to 28 U.S.C. §
1391(c).

FACTUAL BACKGROUND
7. Intermodal is the assignee of United States Patent Numbers 6,240,362; 6,385,537; and
6,411,897 (hereinafter “the ‘362 Patent”, *‘the ‘537 Patent”, and “the ‘8§97 Patent” respectively).
Intermodal owns all the right and title to these three patents. These patents cover a system and
method for scheduling vehicles (which includes aircraft) with a scheduling computer system that
uses information derived from transportation requests (passengers and freight) received from
remote computer terminals through Internet access. Customers use remote computer terminals to
remotely make transportation requests such as passenger reservations or booking cargo shipment
reservations. Information gathered directly or indirectly from these requests is used by the
scheduling system to create, modify, predict, generate, and update route schedules for vehicles.
8. Defendants {collectively “Air Canada”) performs a method on a computer scheduling
system that uses information derived from transportation requests received from remote

computer terminals using Internet access. The Air Canada reservation system permits making
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transportation requests for movement of cargo or passengers. Users can access one or more
computer reservation systems operated by or on behalf of the Defendant remotely over the
Internet to make passenger reservations or freight shipment reservations. It is believed that Air
Canada uses information derived from the reservation system in its scheduling system to create
new route schedules or make changes to route schedules. Air Canada performs these methods on
its scheduling system in a manner that is covered by Intermodal’s patents.

COUNT 1 - INFRINGEMENT OF U.S. PATENT 6,240,362
9. Intermodal repeats the allegations of paragraphs 1-8 as if fully set forth herein.
10. U.S. Patent 6,240,362, entitled “Method to Schedule a Vehicle in Real-Time to Transport
Freight and Passengers” issued on May 29, 2001 (“the ‘362 Patent”). A copy of the 362 Patent
is attached as Exhibit A to this Complaint. Intermodal is the owner of the entire right, title, and
interest in and to the ‘362 Patent.
I1. Air Canada has infringed, continues to infringe, induces others to infringe, and/or
contributes to the infringement of the 362 Patent by operating its computer scheduling system in
a manner that is covered by the scope of the ‘362 Patent.
12. Air Canada’s acts of infringement of the ‘362 Patent have caused and will continue to
cause immediate and irreparable injury to Plaintiff for which Plaintiff is entitled to tnjunctive
relief under 35 U.S.C. § 283. Air Canada will continue to infringe the ‘362 Patent unless
enjoined by this Court.
13. Air Canada’s acts of infringement for the ‘362 Patent have caused and will continue to

cause injury to Plaintiff for which Plaintiff 1s entitled to relief under 35 U.S.C. § 284.
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14. Air Canada’s infringement of the ‘362 Patent has been and continues to be willful and
deliberate, and in flagrant disregard of Plaintiff’s rights under the *362 Patent.

COUNT II - INFRINGEMENT OF U.S. PATENT 6,385,537
15.  Intermodal repeats the allegations of paragraphs 1-14 as if fully set forth heren.
16. U.S. Patent 6,385,537, entitled “Method to Schedule in Real-Time the Transportation of
Freight and Passengers” issued on May 7, 2002 (“the “537 Patent™). A copy of the ‘537 Patent is
attached as Exhibit B to this Complaint. Intermodal is the owner of the entire right, title, and
interest in and to the ‘537 Patent.
17. Air Canada has infringed, continues to infringe, induces others to infringe, and/or
contributes to the infringement of the “537 Patent by operating its computer scheduling system in
a manner that is covered by the scope of the ‘537 Patent.
18.  Air Canada’s acts of infringement of the *337 Patent have caused and will continue to
cause immediate and irreparable injury to Plaintiff for which Plaintiff is entitled to injunctive
relief under 35 U.S.C. § 283. Air Canada will continue to infringe the ‘537 Patent unless
enjoined by this Court.
19.  Air Canada’s acts of infringement for the ‘537 Patent have caused and will continue to
cause injury to Plaintiff for which Plaintiff is entitled to relief under 35 U.S.C. § 284.
20.  Air Canada’s infringement of the ‘537 Patent has been and continues to be willful and
deliberate, and in flagrant disregard of Plaintiff’s rights under the *537 Patent.

COUNT III - INFRINGEMENT OF U.S. PATENT 6,411,897

21, Intermodal repeats the allegations of paragraphs 1-20 as if fully set forth herein.
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22, U.S. Patent 6,411,897, entitled “Method to Schedule a Vehicle in Real-Time to Transport
Freight and Passengers” issued on June 25, 2002 (“the ‘897 Patent”). A copy of the ‘897 Patent
is attached as Exhibit C to this Complaint. Intermodal is the owner of the entire right, title, and
interest in and to the ‘897 Patent.
23. Air Canada has infringed, continues to infringe, induces others to infringe, and/or
contributes to the infringement of the ‘897 Patent by operating its computer scheduling system in
amanner that is covered by the scope of the ‘897 Patent.
24, Air Canada’s acts of infringement ot the ‘897 Patent has caused and will continue to
cause immediate and irreparable injury to Plaintiff for which Plaintiff is entitled to injunctive
reliefunder 35 U.S.C. § 283. Air Canada will continue to infringe the ‘897 Patent unless
enjoined by this Court.
25, Air Canada’s acts of infringement for the ‘897 Patent has caused and will continue to
cause injury to Plaintiff for which Plaintiff is entitled to relief under 35 U.S.C. § 284.
26. Air Canada’s infringement of the ‘897 Patent has been and continues to be willful and
deliberate, and in flagrant disregard of Plaintiff’s rights under the ‘897 Patent.

WHEREFORE, Intermodal prays for judgment as follows:

1. Adjudge U.S. Patent 6,240,362 to be valid and infringed;

2. Adjudge U.S. Patent 6,385,537 to be valid and infringed,

3. Adjudge U.S. Patent 6,411,897 to be valid and infringed;

4. Preliminarily and permanently enjoin Defendant, and any other person or

entity in concert or participation with the Defendant, from any infringing

activity that is covered by Intermodal’s patent rights and federal patent law protection.
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5. Award Intermodal the costs, expenses, and reasonable attorney fee incurred in

bringing and prosecuting this action; and

6. Award Plaintiff damages, including treble damages for willful and deliberate

acts of infringement, and such other and further rehief that the Court deems

just and proper.

Jury Demand

Plaintiff hereby demands trial by jury on all issues.

Dated: 62/@“ 104

Respectfully submitted,

D Seobh
: Cﬁd@&iﬂ_&%%#, )
D. Scott Hemingway

TX Bar No. 09407880
Malcolm Pipes

TX Bar No. 24026061

Storm & Hemingway

8117 Preston Road, Suite 460
Dallas, Texas 75225
(214)292-8301

Carl R. Roth

TX Bar No. 17312000
Michael C. Smith

TX Bar No. 18650410
The Roth Law Firm
P.O. Box 876
Marshall, Texas 75670
(903)935-1665

Doyle W. Curry

TX Bar No. 5268000
Curry & Morin, LLP
201 West Houston St.
Marshall, Texas 75671
(903)927-2277
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Exhibit A
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1
METHOD TO SCHEBULE IN REAL-TIME
THE TRANSPORTATION OF FREIGHT AND
PASSENGERS

RLELATED INVENTIONS

This application s a continuation of U.S. Pal. Ser. No.
00/690,820 entiled *“METHOD TO SCHEDULE A
VEHICLE IN REAL-TIME TO TRANSPORT FREIGHT
AND PASSENGERS,” filed on Oet. 19, 2000 row U.S. Pat.
No. 6,240,362 and which claims the benefit uader 35 US.C.
§ 119(c) of US. Provisional Application Ser. No. 608217,
247 filed on Jul. 10, 2000 entitled METHOD TO SCHED-
ULE A VEHICLE IiN REAL-TIME TO TRANSPORT
FREIGHT AND PASSENGERS.

BACKGROUND OF THE INVENTION

1. Field of the Iavention.
This apphication relates 1o scheduling methods. Move

specifically, the present jnvenhon relates 1o scheduling, in 2

real time, freight and passenger transpartation.

2. Statement of the Problem.

Many routes serviced by passenger coaches to outlying
areas {c.g., farming and mousialn comemunities) have
become unprofitable as the cost ol servicing the route
exceeded passenper demand. As such, these roules were
dropped, reducing the mobildy of people liviog in these
areas who are unable to afford private transportation {e.g.,

some elderly, disabled, and economically disadvantaged

residents). Therefore, a need exiats 1o schedule new roules
using a vehicle that can simultancously transport both pas-
seagers and [reight, thereby crsuring the profiabitity ol the
route with fees charged for transportation of freight while

servicing the transportalion nceds of passengers in these |

aullying arcus.

In addition, the necd o bave freight delivered, especially
inoutlying areas, can change dramatically aver short periads
of time and can therefore be difficult o schedule in advance.

For instance, a suddea change in the weather in a mountain |

community can cause a local grocery store o run short on
supplies and thus require a shipment that was not aeeded nas
predicted just a day earlier. Or 2 hardware store near a
farming community may do heavy business one week and
hardly aay business the folowing two weeks. As such
shipments are oonly required on an “as pecded” basis
Therefore, ancther need exists 10 mainlain the fexibility of
the Iransportalion schedule for both passenger and freight
frapsporiation o accommodale the necds of the various
communiies.

Finally, the transportation demands can change cven afier
the vehicle is in route. For example, where the vehicle was
scheduled to travel through Town A foc a single delivery, and
thai delivery has been cancelled, tkere may no longer be

sufficient reason for the vehicle to travel through Town A, s

Theretore, vet another need exists to update the transporia-
tion schedule in real-time based on changes o the transpor-
lation peeds of the serviced communitics.

The prior aet does got address scheduling both freight and
passenger transportation to meet the needs described above.
Prior art passenger scheduling {i.e., airlines, trains, coaches,
ele.} generally uses fixed schedules. Thai is, the destinations
and cortesponding arrival/departure times are fixed whether
there is a demand for service at a given lacation and 1ime of
not. Passenger schedules can be “bumped™ in cerlain silu-
ativns. For instance, an airlioe may reschoedule or reroure
flights due 10 weather conditions at one of the airports.

n

50

2

However, these schedules are not created in real-time hased
on the transponation needs of the serviced commuaities.
Instead, these schedules are “bumped™ based on external
tfactors {ic., the weather, engioe problems, ¢ic). These
schedules are still fixed.

Likewise, pnior arl freight schedoling typically docs not
provide fixed schedules due to the ever-changing natuee of
freight transportation. lnstead, prior arn freight scheduling
generally pruvides a rate and a cutoff time for requests where
the lreight must be delivered by a deadline (c.g., 1 reyuest
1o deliver freight 10 a destination by 5 p.m. oo Tuesday must
be received by 12 noon on the prior Monday). Other prior art
{reaght scheduling includes load matching services lor
equipment owners. For example, where a truck has delivered
freight from City A where the truck is based, 10 City B, a
load matching service finds a freight that oeeds 1o be
defivered from City B to City A or somewhere near City A
50 that the truck does not make the return trip without a load.

A number ol prior an approaches exist which address a
portion of the above needs. U.S. Pat. No. 5,444,444 uses a
central controller and a GPS system to ascertain the Jocation
of delivery vehicles. The controller cormpares the actual
location of 1he delivery vehicte 1o the delvery location,
estimales the {ime of arrival to the delivery location, and
ootifies the recipient at the delivery location of the pending
delivery hme.

LS. Pai. No. 4,092,718 sets {orth a computerized dis-
paiching system {hat allows a central computer to plot travel
paths for a fleet of buses based upon passenger purchase of
tickets_ This enables the computer to schedule passengers to
embark or disembark lrom the bus and to skip any other
stops. The cendral computer activaies indicalors at cach bus
slation to show ihe arnival lime of the next vehicle or
whether that stop will be skipped. Io one example, a pas-
senger aboard a bus can access the central computer and
change a disembackation stop lo another stop. Upon receiv-
ing requests such as this, the central computer provides
routing instructions and new display information at cach
station.

U.S. Pat. No. 5,987,377 pentains to a method and appa-
ratus for determining the expected time of arrival of delivery
truck. ‘The delivery truck has a mobile unit which determines
its vehicle position and expected tme of aretval. The
expected time of arrival is updated continuously throughout
the nip. 1o the event a delivery is late, a central dispatch can
wform the party awaiting the delivery of the lateness and
what the pew delivery time is.

U.S. Pat. No. 6,006,159 sets forth a public transil vehicle
arnval mlormaton system. The transil vehicles have GPS
devices which communicate wilh a central computer. A
passenger can use a portable access means such as a pager,
noteboole, a palm compuler 1o ascerlain the estimated arrival
lime. This approach is also capuable of detenmining the
number of occupied and unoccupied seats in a vehicle. The
system operates in real time and coatinually updates pre-
dicted arrival time and passenger loads, A passenger may
carry a portable display module to receive current inforaa-
tion as to arrival time or can receive the information over a
persanal compater, a home, a laptop, eic.

Noane of the above references 1each the real time sched-
uling of both passcogers and {reight from a single vehicle.
Heace, a need exists that provides a scheduling methed that
utilizes a vehicle that is capable of hauling both freight and
iranspogting passengers that provides a real time scheduling
process Lor both passengers and freight. An example of such
a vehicle is found in co-pending palent appiication Ser. No.
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3
09/634,326, filed Aug. 7, 2000, entitled PASSENGER AND
FREIGHT CARRYING VEHICLE owned by the common
assignee of the present invention.

SUMMARY OF INVENTION

1. Soifuticn to the Problem.

‘The present invention is a method o schedule a vehicle in
real-lime 1o simultaneously transport freight and passengers.
By scheduling the vehicle io transport both passengers and
freight, the profitability of existing routes increases and new
roules can he added {iec., the transportation of freight
provides 2 guaraateed source of income regardless of the
number of passengers, if any). In addition, under one
cmbodiment of the present invention, 2 passenger foule is
reactively scheduled as a resule of freight becoming avail-
able on the sarme route. Under another embodiment, pas-
sengers or groups of passengers can also submit iranspor-
tation requests. Thus, schedules can be created on am “as
needed” hasis. For example, a vehicle can be scheduled to
travel amaong Towns A, B, and C one day, and Towns A and
D 1he next, based on the ransporiation needs of the various
communtties. The schedule is not fixed and therefore the
method of the present invention accommodates the needs of
the various commaunities. Finally, requests from shippers and
passengers are received using the method of the presemt
invention, and the schedule is continually updated in real-
time 1o reflect any chapges due 1o these requests, Quctualing
dehvery times (e.g., 10 allow {or time requirements 1o load
larger freight), and actual vehicle travel times. Thus, the
scheduling method of 1he present invention allows for new
unserved or underserved passenger and freight routes 10 be
added on a real-time basts as ¢ither becomes available on the
roule and the schedule is constantly updaled as passenger
and freight requirements dictate.

2. Susnmary.

The present invention is a method of scheduting a vehicle
it real-ime o transport both freight and passengers simul-
taneousty. A host receives transporlation requests from a
freight terminal and/or a passenger terminal connected to the
host over a network {e.g., the Internet). The transportation
requests can e requests (o pick up and deliver freight, to
transporl passcngers, to reschedule a previously scheduled
or cancelled request, fo cancel a previously scheduled
request, etc. The host then creates a rovte or outes having
destinations based on the received transporiation requests.
The host predicts arrival and depanure tmes {or cach
destination along the route and generates a route schedule
including at least the predicted arrival and departure times
for each destination along the rovte, The generated route
schedule is then transmitted w the vehicke and the vebicle
embarks on the route. As the vehicle arrives and departs
from each destination, the vehicle transmits actuval arnival
and depariure times back to the host. The host uses the actual
arrival and departure times to adjust the predicted arrival and
departure times of the remaining destinations. The host
updaies the route schedule with the received actual arnival
and departure times and the adiusted predicted (imes.

The host can also updaic the reute schedule to include
new destinations that are added after the vehicle begins
traveling the route and {o remove destinations when previ-
ously scheduled dessinations are cancelled. In apnother
embodiment, the bost receives vehicle positioning data from
a global positioning system over the network and uses the
vehicle positioming data 1 adjust the predicted arnival and
departure times. In cach embodimeat, the generated and
updated route schedules are posted at said host (e.g., on a
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web page at an loternel siie) so that the ronte schedule is
accessible from any remote terminal (e.g., the passenger
iezminal, the freight termiaal, the vehicle itself, etc )} over the
network. As such, both the passenger and [reight shipper can
access updated vehicle schedules and plan their ransporta-
tion needs accordngly.

‘These and other advantages, features, and objects of the
present invention will be more readily understood in view of
the {ollowing detailed description and the drawings.

BRIEF DESCRIFTION OF THE DRAWINGS

FIG. 1 1s 2 block diagram of 2 communications syslem
over which a2 mcthod of the present mvention is imple-
mented.

F1G. 2 is a flow chart setting forth the sieps of a preferred
method of the present invention.

FIG. 3a is an example of a schedule generated using the
method of the present invention.

FIG. 3b shows the example schedule of FIG. 3a updated
1o show un actwal arrival and departuere time using the
oethed of the present invention.

FI1G. 3c shows the ¢xampic schedule of FIG. 35 updated
to show a cancelled destination uwsing the method of the
present invention.

FIG. 3d shows the example schedute of FIG. 3¢ updated
to show an added destination using the methiod of the present
vention

FIG. 3¢ shows the example schedule of FI1G. 3¢ updated
1o show predicied arrival and deparlure 1imes based on a
global positicning system and wsing the method of the
present invention.

FIG. 4 is a flow chart setting [orth the process step [or
crealing a roule.

FIG. 5 is a llow charl selling the profilability determina-
tion process steps.

FIGS. 6{a) and 6{b) ar¢ passenger and freight vehicles
[rom U.S. patent application Ser. No. (K/634,326.

DETAILED DESCRIPTION OF THE
INVENTION

1. Overview.

The method of the present invention is implemented over
a communications systern 100 such as that shown m FIG. 1.
Users access a network 118 {rom termioals 120 (e g, P1, P2,
... Pt isdicating passenger lerminals and F1, F2, . . . Fi
indicating freight terminals). {t is to be understood that while
the ferminals 120 are dusignated as passenger terminals P
and [reight terminals F, 1be terminals are preferably other-
wise indistinguishable and Ihe same terminal can be used by
etther 2 passenger or a freight shipper Terminals 126 are
interconnected {€.g., line 122 or through an Internet Service
Provider 130) over the network 110 (o a host 140. A similac
terminal 12 can also be used on-board the vehicle 150. The
host 149 is connected to the network 110 throegh 2 direct
connection (or through an ISP, sot shown) over lne 142,

The host 140 is used 1o schedule a vehicle 150 to transpont
passenpers and freight. The wehicle 150 is equipped to
transport both passengers and freight (such as that disclosed
in co-owned U.S. palcmt application Ser. No. 09/634,326,
fited oo Aeg. 7, 2000) and is preferably scheduled, using the
method of the present invention, 1o provide passenger ser-
vice 1o remole areas (e.g., cutlying farmiog or mounlain
communities) where such service was previously anprofit-
able or unavailable.
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The vehicle in the aforesaid patent application isshowa in
FIGS. 6(a} and 6(b}. The vehicle 66Ka has passenger arca
620 and a freight area 6304, The vehiclc 600z is shown
carrying two, ten-fool long intermodzl containers 650q and
650D, removably attached 1o the freighl arca 630¢. The
vehicle 6004 can be operaled as a cosventional [reight
carrier wn the trucking indusiry. That is, the doors 610 of
container 650a are opencd, and some [reight 6440 is removed
from the comtainer 6504 (e.g., using forklift 625), then the
doors 610 are closed and the vehicle continues to the next
slop with the same container 650a. Indeed, the freight arca
630a can be an eaclosure that is constructed as an integral
part of the vehicic 6Hla and need not be removable at all.
Allernatively, ealire containcrs §58a,b can be delivered,
removed, and the vehicle 600a reloaded with other comtain-
ers 650a,h. As such, the vehicle 600a can participate ia any
number of freight markets. For example, the vehicle 600a
can be used 1o deliver individual shipments 1o loading docks
(e.g.. under a post office or package delivery contract, or
automebiles to dealerships), deliver individual shipments to
mulliple destinations (¢.g., a shipment of clothes 10 a retail
oullel and a shipment of clectronics 1o another reiail outlet
ar warehouse), or deliver entire containers (e.z., to freight
staging areas, warehouses, shipvards, trains), etc.
Altemnatively, the vebicle 600a can operale in a combination
mode where some freight 640 is unfoaded at several siops
and the eatire container 650a is unloaded from the vehicle
630g and 2 tull contatoer 650a is loaded onto the vehicle
60a at the final stop. The above examples are mercly
itlustrative of the various and differens types of freight the
vehicle 6a can carry.

1t 15 undersiood that the vehicle 6004 is not to be limited
by the tvpe of freight loaded omo freight arca 630a. ludeed,
in another embodiment shown in FIG. 6(6), the [reigin

loaded on a flathed area 630a (i.c , having sufficient support

strrcture or heavy decking as described abave) need not he
containerized a1 all {(¢g, automobiic 650, conslruction
equipment, lumber, conduil, etc.) and can he attached to the
freight area 630a using any suitable conventional atiach-
meats {c.g., slraps 668, chains, gates, etc).

Although operating a vehicle for passenger service only in
these remote arcas would got be profitable and indeed may
not even cover the operation costs, the operator of vehicle
156 is able to caver the operation costs and realize a profit
by also tanspodting freight (o these remole areas. The
operator 15 thus able o simultaneously ofler passcager
service 10 these remote areas using the same vehicle 156 as
used for freight transportation.

It is 10 be understood that the vehicle 130 can be any

vehicle and is nof fimited o that disclosed by the above- 5

refercnced co-owned palent application. For example, the
method of the preseat invention can be used to schedule
airplancs, ships, boals, [cres, rains, conventional passen-
ger coaches, ele. Ia addition, the method of the present

invention can be used to schedule the vehicle 150 for -

operation in any area and is not limited 10 outlying areas. For
example, the vehicle 159 can be scheduled using the method
of the present wvention o travel in an wrban intracily
environment, for inter-city travel, etc.

fn a preferred embodiment, the communications sysiem
180 is a conventicnal Intranet or the Internet and the
terrinats 120 and the host 140 are personal computers {e.g.,
conventionally available PENTIUM—bascd computers) or
ather Interael apphances (e.g., digital handheld telephones
with Inlernet access) with access to the network 110 (e,
via roodem, nclwork card, direal cable access, ete.). Users
access a website stored at the host {e.g., in memory 145}

&0
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tfrom the terminals 128, Such access over the nlernet is
conventional and typically involves the use of a domaim
pame f(e.g., www <domaiz name>.com). The host 140
receives information inpul at the termigal 120 and displays
ihe requesied website at (he terminal 126, The host 140 can
also be used to perform routine functions, update the
website, permit adminisirator or operator iaput, etc. 1 is
understood that the use of websiles and the fnternel is
convenlional and other arrangements are possible (e.g.,
where the website is stored at an ISP}

It is 10 be expressly understood that any suilable commu-
nications systern 160 can be used under the teachings of the
presend invention. Furthermore, the network 118 can be
land-based, satcllite-based, direct cable {e.g., DSI., LAN),
ete., or any combination thereof. Likewise, any type of
terminal 120 {c.g., cellular phoncs, digital phones, Facsimile
machines, ¢te.) and any number of terminats 12¢ (¢.g., I,
P2, . _Pi; 1,2, .. Fi)can be connected over the network
110. [ikewise, the individual location ot the terminals 120
and the host 140 is immaterial to the teachings of the present
invention. Indeed, the terminals 120 and the hast 140 can be
comprised of multiple components such as conventionally
networked commputers.

In the preferred embodiment, it is 10 e undersiood that
each terminal 126 and the host computer 150 can have
individual internal memory (c.g., 168). Likewise, memory
145 can be random access mmemory (RAM), read onmly
memory {(ROM), any suitable form of storage disk (e.g.,
magnelic tape, hard disk, Hoppy disk, ZIP disk, etc.}, or any
combination thereof. Furthermore, the memory 145 can be
a single memory or separate memories, and can reside
within the host [4) or the terminals 120 or independenty
thereol with separate aceess thereto.

Ia apcther embodiment, the vehicle 150 is also equipped
with a cosventionally available global positioniog sysiem
(GPS) 170. The GPS provides vehicle positioning data that
can be transmitied fram the vehicle 150 1o the host 140 over
the network 110. This vehicke positicning data can be used
by the host for any number of functions facleding predicting
and updating 1be predicled arrival and departure times, as
explained in more detail below. Likewise, the vehicle speed
and other mformation can be transmitted from the vehicle
150 10 the bost 140.

2. Scireduling Method.

The scheduling occurs at the host 140 and begins with
step 200 in FIG. 2. The host 140 receives teapsporlation
requests from the terminals 120 (e.g.. passenger lerminals P
and/or freight torminals F) in step 210. Transportation
requests include requests by a potential passeaper or a group
of passcogers to be picked up al one location and taken (o 2
destination. For example, a polential passcoger can access
an Intenet site at the host 140 from a passenger {or the
aumber of passeagers) terminal P1 over the network 110 and
transmil a request o be picked up al the passeoger depot o
Town A aad tzken 10 the passenger depot in Towa B. The
transportation request can inchede a desired pick-up time, a
desired amival time, aumber of passcagers, and any other
information oeeded by the bost 140 1o process the traaspor-
tation request (e.g., credit card information, telephone
number, efc.). Transportation requests also include requests
by {reight shippers 1o pick vp and dediver {reight rom one
focation lo another location. For exarople, a [reight shipper
can access an Inteinet site at the host 1484 from a freight
terminal FE over 1he etwork 110 and transmil a reguest o
pick up a spealied mumber ol cartons baving specified
dimensions (e, volume) and weight from a warehouse in
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Town A and deliver it 1o a store in Town B. A transportation
request can be a one-time request {e.g., 1o deliver a shipment
{rom Town A 10 Town B on Day X) o1 a standing request
(e.g_, a mail contract o deliver mail hetween ‘Town A and
Town B daily for three months).

It is 1o be expressly understood 1hat upder some
embodiments, transporiation requests can exclude passenger
requests. In such an embodiment, passenger terminais P will
only be able to access the route schedule at the hosa 1440 10
determine whea and where a scheduled vehicle 156 will be
available to pick up passengers (1.e., the scheduled destina-
tions of a vehicle 150). Alternatively, trapsporiation requests
for passengers can be accepted only when a group of a
predetermined number of passengers (i.c., a group of at least
ten passengers) make a request.

it is also 10 be expressly uaderstood that the information
canveyed by a transportation request will depend on design
considerations. For example, the aperator of vehicle 150 can
require a request to transpoerl freight 1o be specific, describ-
ing the size, weight and conlents of a delivery. However, in
some embodiments, even a request 1o transport [reight need
not be specific as 1o size and weight so loug as it talls within
set puidelines (e.g., small, lightwetght packages). Likewise,
in some embodiments, the operalor of vehicle 150 can
require prepaymen! at the time the transportation request is
submitted, while in other embodiments, the operator can bill
the freight shipper.

COnce a traasportation request is received at the host 1440,
the host 144} creates a route in step 220. That is, preferably

the host 14} accesses memory 145 and retrieves a database 3

containing availab:le vebicles and destinations. Where a
route already exists (e.g., a vehicle 150 is already scheduled
to travel {0 or near the sthject lown), the bost 148 will
determine whether additiopal passengess, freight andlor

destinations can be added. If 2 route does not already exist

or an additional destination canoot be added to an existing
roule, the host 148 creales a new routs {e.g., using conven-
tiopally avaiable mapping soflware) based on past traveled
routes, distance between destinations, major highways, eic.
A gember of routing algorithms are coaventionally available
to aid in the route planning. "The host 140, in one variation,
may receive passenger and freight requesis to specific des-
tinations over a predetemmined pedod of time or when
enough requests are made belore generating a new route. For
example, it may receive passenger and/or freight requests
over a twenty-four hour period so as 1o schedule a new roule.
Or, when 1l receives coough passenger and/or {reight
requests that make a route prefitable, the new rouie is
mapped and scheduled. As another embadiment, with each

passenger andfor [reighl request, the host 140 may s

re-cxamine already issucd schedules 10 sec I the current
passenger and/or freight request can be fitted into an existing
schedule to make an existing schedule even more profitable.
En this latler embodiment, it may be that two or more
schedules are modified with the new passenger/freight
request 1o, for exampie, generate three profitable routes from
the two and the new request. Any ol s pumaber of vartations
to the above are possible uader the teachings of the present
nvention.

“The host 140 then predicts arrival and departure times for
each destination along the newly scheduled route in step
230 The bost 148 can vse any susitable algorithm 10 predict
ammval and departure lumes based on, for example, mileage,
past travel times, speed limits, traffic reports, cic. In step
240, the bost 140 generates a voule schedule including each
destination along the route created in siep 220 and a corre-
sponding predicted arrival and departure time for cach
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destination. Mher information can also be included, such as
directions for the driver of the vehicle 150, estienated speed,
cle, Once the host 140 has gencrated the route schedule in
step 240, the host 148 transmils the generated roule schedule
lo the vehicle 150 apd the vehicle 150 beains 1o travel the
roule.

In step 256, the host 14l receives actual arnival and
departure times from the vehicle 15¢ as the vehicle 150
travels to destinations on the route. for example, when the
vehicle 150 arrives at a warehouse in Town A, the arrival
time is transmilted, either awlomatically or manually by the
driver of vehicle 150, to the host 148 When the vehicle 154
depans the warchouse in Town A, the departure time is
ransmitted fo the host 140. The vehicle 150 can also
transmit the time at other positions along (ke route (i.c., with
respect to the GPS 170, discussed below). When the host
140 receives the actual times from the vehicle E50, the host
140 updates the route schedule in step 260, changing the
predicled arrival or departure time 1o reflect the acwal
arrival or depacture time. Also in step 260, the host 140
updales the predicted arrival and departure times of the other
destinalions on the route based on the actual times. As such,
the vehicle is scheduled in real-time. That is, the route
schedule is updated to reflect changes 10 the transportation
needs of the serviced commumities and the actuzl travel and
Ieading times of the vehicle 150

it is 10 be expressly undersicod thal the vehicle 150 can
fransmit actual limes to the hast 140, the host 140 can poll
the vehicle 150, the transmission of actual times can be
periodic, event drivei (i.e., when an actual time is differeat
from a predicted time}), etc. Likewise, the schedule need not
be constantly updated and can be fixed absent an interrupt
{i.¢., an actual time that is diflerent from a predicted time).

In step 270, the host 140 posts the route schedule when it
15 generated (ie., in step 240} and as it s vpdated (., n
step 260) so that the posted route schedute is accessible over
the aetwork from any remote terminal 120 including at least
the passenger (erminal P, the [reight terminal F, and the
vehicle 150. For example, in the preferred cembodiment
where the method of the preseat invention is implemented
using an Internet site, the route schedule is posted as a web
page at the Internet site and can be viewed by aoy remole
terminal 120 that accesses that web page from the Internet
site. However, it is understood that the terms “posting™ or
“posted” are not limiled 1o passively leaving the schedale ae
a fixed place 0 be accessed by the {erminals 120 and is also
infended to include the host 148 actively transmitting the
schedule to the terminals 120, for example, by facsimile,
cmail, page, voice message, ele.

1l is to be expressly undersiood that 1he sleps shown in
FIG. 2 are those of a preferred embodiment of the mothod
of the present invention. However, under the teachings of the
presem invention, the steps shown in FIG. 2 can be per-
lormed in any order, additional steps can be added, o1 sleps
can be omitted altogether under varicus embodiments of the
peesent invention.

Using the method of the preseal invention, vehicles 150
can be scheduled 1o provide freight and passenger iranspor-
taiion services Lo areas that previously had few or no mass
transit alternatives. The aperation of vehicles 150 in these
areas can be profitable based both on the scheduling flex-
ibility (i.e., providing services on an “as meeded” basis) and
from fees charged to haul freight in these areas. In addition,
the ahility to updale the schedule 10 accouat far changes in
transporfalion requests and the actual travel times of the
vehicle 150 provide passengers and freight shippers with
current schedules 1o better plan their own schedules.
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3. Example Schedules.

FIGS. 3a-3¢ show examples of schedules generated by
the bost 148 and accessible by the terminals 120 over the
netwaork 110 using the methed of the present invention. 1710.
3a shows a schedule M¥a generated by the host 140 using
the method of the preseat invention (ie., in step 240}
Schedule 3Ma contains a time field 310 displaying the time
that the schedule 3Mv was last updated or changed.
Preferably, the schedule 3q is updated immediately vpon
any changes taking elfecl. Schedule 390 also contlains a
two-dimensional data array comtaining a complete celumn
324, a destination column 338, an arrival column 340, and
a departure column 350, The destination column 330 lisis
each destination 335 that the vehicle 150 is scheduled to stap
at (ie, the route). The arrval and departure columas 340
and 350, respectively, list (he corresponding aretval and
departure tires (345, 355) [or cach destination 335. in FIG.
3a, the vehicle 158 has not arrived at any of the destinations
335 iisted in the route schedule 3Mla and therefore the times

listed under the arrival columo 340 and the departure ?

column 350 are predicled times (i.e., determined by the hast
44 in step 2MY). The complete column 320 indicates
whether the vehicle 150 has arrived and/or deparied from the
corresponding destination, as explawned with refercnce to
FIG. 3b.

In FI1G. 36, the ime fickd 310 has been vpdated by the host
140 {i.c., in step 260) o indicare the time that the schedule
3005 was last updated (ie., $:30 am.). ln addition, a
marking 325 in the compleie column 320 indicates that the
vehicle 150 has already departed from the first destination
335 (ie., the Town A Post Office), and that the arrival time
345 and depariure time 355 shown for that destination 335
are actwal times received by the host [40 from the vehicle
150 (ie., 1o step 250). In the example schedule shewn in

FIG. 3b, the vehicle E50 arrived at the predicied time {ie., -

8:00 a.an. showa in FIG. 3a), bui did not depart uatil 8:25
a.m. As such, the schedule 3005 has been updated by the
host 140 {i e, in step 260} to reflect the new predicted arrival
time 345 and predicted departure time 355 from the remain-
ing destinations. For exaaple, the predicted amval and
deparivre tmes for the Town A Wasehouse are shown in
FI(i. 3b haviag been updated 1o accaunt for the fen minute
delay a1 the Town A Post Otfice.

It is 10 be undersioed that the marking 325 cae be any
suitable marking and need not be the * X showa in FIG. 36,
For example, the leiter “A” can appear vnder the complete
column 32¢ when ihe vehicle 156 bas arnived, thus indicat-
ing that ihe arrival ime 345 for thal destination is an actual
time while the departure time is still a predicted time. Under
Ihis embodimeni, the letter “D7 car appear when the vehrele
150 departs, thus iodicating that both the arrival time 345
and the departure ttme 355 are actual times for that desti-
nation.

Other embodiments are also coolemplated vader the <

teachings of the present iovention.

Ln ¥1G. 3¢, the time field 310 has been updated by the host
140 (i.c., in step 260) o indicate the time that the schedule
300 was last updated e, 945 aam.). Markings 325
indicate that the vebhicle 130 has arrived and departed from
the fiest two destinations and is therefore traveling 1o the
third destination (i.e., the Town C Post Ollice). Agan, the
ammival and departure imes 345, 355 shown for 1he {iesl two
destinattons are actual times and those shown for the
remaining destinations are predicted times bascd on the
actual times and other data as described above (e, speed
limits, travel distance, etc.). In addition, the schedule 300c
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shown in 11G. 3¢ has been updated 1o emove a destination
(i, the Town B Hardware showa in FIG_ 3a) from the route
{e.g., due 1o a request w wschedule or a request o cancel a
scheduled freight delivery received at the host 140 from a
terminal 120 10 sicp 210). As such, the predicied acrival and
departure times 343, 355 {or the remaining destinations have
been updated by the host 140 (i.e., in step 268) 10 reflect this
change 10 the schedule 300c.

ft is to be understood that although a transportation
request requesting that a delivery be cancelled is received by
the host 140, the vebicle 150 can still stop w pick up
passengers if desired under 1he teachings of the present
tnveniton. That ts, baving recerved a cancellatoen, the host
140 cao leave the cancelled destination on the route sched-
ule. [m one such embodiment, the host 140 can leave
cancelled destinations on the route schedule if the cancel-
lation is received within one bour of the vebicle 150 reach-
g that destination, if there are also requests for passenger
fransportation a1 that destination, etc. Alternatively, the host
140 can cancel a destination if ancther acarby destination
has not been cancelled. Such medifications increase the
rehiability of the route schedule, especially for passengers.
These modifications are design coosiderations and fall
within the scope of the method of the present invention.

in FIG. 3d, the time fickd 310 has been updated by the host
140 (i.c., in step 260) 1o reflect the time that the schedule
300d was last updated (i.e., 9:55 am.). In addition, another
destination (1.¢, the Town C Grocery) has beea added to the
schedule 3804 (i ¢, in step 210) and the predicted arrival and
departure times 345, 355 for the remaining destinations have
been updated by the host 140 (i.e., in step 260) lo reflect this
change to the schedule 3004,

In FIG. 3¢, the time field 310 bas been updated by the bost
140 {(i.c, io step 260) to redlect the time that the schedule
3004 was last updated (1., 11:400 a.m.}. In addition, I1G. 3e
iHustrates an altemative emhodiment in which the vehicle
150 15 equipped wilh a global positionming system 170. As
such, wehicle positioning data (ie., the vehicle location,
speed, etc.y determined by the global positioning system 170
and/or other clectronic equipment {i.¢., speedometer, etc.) on
the vehicle 150 is transmitied over the actwork 114 to the
host 143, The vehicle positicning data can be used by the
host 140 (i.e., using a suitable algorithm) to update and post
nearly instantaneous scheduling data 3640 in step 270 (e.g.,
distance, time, etc. before vehicle 150 reaches a destimation
333}, The vehicle positioning data cun also be used o update
the predicied amrival and departure times 345, 355 of the
remaining, destinations, as showa in FIG. 3e.

1t is 10 be expressly vaderstood that the schedules shown
in FIGS. 3a-e are examples and are intended only 10
itlustrate the method of 1he present invemion. Other sched-
ules are contemplated wnder the teachings of the prescot
lnvention, 2ad can contaio more or less information than that
showan in ¥1GS. 3a-e. FFor example, various color schemes
can be employed to indicate additional information. That is,
predicted limes can appear in red while actual times appear
in black. 1n another embodiment, the actual times can be
posted pext 1o the predicled times sa that (he predicted times
can be compared to the actual times for reliability of the
predicted times. In yet another embodiment, the current time
is displayed in addition fo the time the schedule was last
updated. Likewise, the lime field can also contain the date,
a countdown to the pext arrival and/or depanure of vehicle
150, elc.

4. Scheduling Routes.

In FIG. 4, the process sicp 220 in FIG. 2 is sct lorth i
greater detail. The process step, in ¥IG. 4, eniers at 220q and




Case 2:04-cv-00069-TJW Document 1 Filed 02/26/04 Page 23 of 61

US 6,385,537 B2

11

slops al 220h. Stage 220 is entered after stage 210 receives
transportation requesis. These transportation requests can be
passenger or freight requests.

In sicp 400 the host 140 scarches he exisiing roule
pertinent ky the received transportation request. This search
is performed in memory 145 {FIG. 1) and more specifically
in a route database 14354, Once all available existing routes
pertinent 10 the received transportalion cequest are relricved,
stage 410 is entered 10 ascertain what whether or not the
existing transperiation request (these requesis can be one or
several) can be added to existing routes. If they can he added
to existing routes, then stage 420 is entcred and these
addilional transportation requesls are added to 1he exisiing
routes. As will be explained later, with respect to F1G. 5, this
determination in stage 414 is one whether or not a passenger
seal will be available tor a passcnger transportation request
from the requesied pick up to the requested destination and,
likewise, freight requirements for a freight transportation
request from a requested pick up to a requested destination.
1f a passenger sext or freight space is available, then in stage
420, the process of the present invention adds the new
request to existing routes. If they cannot be added to existing
routes because the routes are filled with respect ta the
trapsportalion request, then stage 430 is entered.

In stage 430, the host 140 looks at 1he existing route
pertinent to the transportation request selected from the
route dalabase 1454 and performs conventional software
analysis determining whether or not the routes can be
modified, partially combined wogether, split (¢.g., two routes
into three) in order 10 handle the new transportation request.
For exampie, assume two existing routes are wncovered in
step 400 and there are tour additional transpostation requests
lor passengers and freight. Upon conventional critical path
analysis, it is discovered that modifying the two existing

routes by creating three routes from the two and the four >

trapsportalion requests actually resulis in three new routes
which are at least as profitable as the prior (wo and, most
likely, more profitable. 1o the modify stage 430, the passen-
ger scat availability for the exisling routes and the new roule,
the [reight requirements for 1he existing routcs and the new
routes are all considered aleng with profitability as will be
subsequently explained with respect to FIG. 5. If it is
possible 0 modify, then stage 440 is cntered and the
modification oceurs. If not, then the existing routes are left
alone and in siage 450 a new route is created for the received
{rapsportation requests. I fhere are not epough received
{ransporation requests, then stage 210 is re-entered and the
whaole pracess repeats until enough received transportation
requests are obtained to make a new route in stage 450. In

slage 450, i1he passenger scat availabifity, the freight s

requirements, aod the profitability of the new route are ail
considered and, if proper, stage 468 is entered 1o create a
new roule. 1t is to be expressly understood that the process
of FIG. 2 and FIGS. 4 aod 5 is a continuous and iterative
pracess which may be periodic, aperiodic, or continuously
operating in the background of the host 140. From a pas-
senger poimt of view or [rom a freight shipment point of
view, the deslination of each individual (ransporiation
request remains the same whether or not the routes are
dynamically changing. The goal is 10 maximize passenger
seal usage, ship as much as possible freight, and 10 receive
a maximum profitability figure.

In F1G. 5 and i cach 410, 430, and 450, cach new
transportation request is evaluated as to available passenger
seals in slage 510, available f{reighl requirements (ie.,
volume and weight) in stage 520, profitability in siage 530
and, if the answer is yes to all three, then adding {stage 420),

16

By
=1

40

s

in
in

12
madification (slage 440), or creation (slage 438) is entered.
It 15 to be expressly understood that many varations on the
muthod presented in FIGS. 4 and 5 can oceur. For example,
rather than determining profitability in stage 530, this step
can be eliminated since haviog a predetermained aumber of
passcoger seats filled in stage 350 andfor the freight equire-
ments fulfilled in stage 520 would indicate profitability
withoul a separaic slage fodeed, it is the combined usage of
the passenger seats 510 and the freight space 520 that could
achieve a profit value. For example, two or three passengers
with eighty percent of the freight space could indicate
profitability or ainety percent of the passenger seats filled
with twenly percent of the freighl reguirements utilized
could indicate profitability or any suitable combined fgure.
With respect 1o using a profitabilily determination in slage
530, the profit value ol cach passenger and the profit value
of cach fretght shipment could be deicrmined o arrive at an
overall peedetermined profit fgure for the vehicle traveling
the route which would have to be achieved for the travel 1o
occur and the route ta be created. It is to be understeod that
the freight transportation requests include reservations for
cubic space {whether or nol the space is actually used) in the
creation of a route.
The foregoing discussion of the invention has been pre-
sented for purposes of illustration and description. Further,
the descripiion is not intended 1o limit the invention 10 the
form disclosed herein. Consequently, vanation and modifi-
cation commensurate with the above teachings, within the
skill and knowledge of the relevant an, arc within the scope
of the present invention. The emboediment deseribed herein
and above is further intended to explain the best mode
presently known of pracliciag the invention aad to enable
others skilled 1o the art to utilize the inventicn as such, or io
other embodunents, and with the various modifications
required by their pacticufar application or uses of the inven-
tton. It is intended that the appeaded claims be construed w
inclide alternate cinbodiments to e extent permitted by the
prior art.
! claim:
L. A mcthod of scheduling the transporiation of freight
and passengers using a host coanected over a network to a
pluraltity of freight terminals and a plurality of passenger
terminals, said method cormprising:
receiving over the network freight iransportalion requests
containing pickup tmies, pickup locativns, destinetion
times, destination locations, and freight requirements a1
the host from said plurality of freight lerminais;

receiving passenger Iransporlation requesls comainiag
pickup times, pickup locations, destination times, des-
tination focations, and the sumber of passengers at (he
host from said plurality of passenger terminals;

creating a roule al the host having destinations based on
said received transporialion requests, said route created
only when a predetermined mumbes of passcogers and
a predetermined freight requirement is obtained:

predicting at the host aa arrival time and a departure time
for each destination along said roule;

generating at the host a route schedule including said

predicied arrival and departure times for cach destina-
lion along said route;

receiving at the host acteal times at said host as cach

destination aloag said route is reached;

updating said generated route schedule at said host to

include said received actual times.

2. The method of claim 1 further inchrding:

posting said generaied and wpdated route schedules a1 said

hast, said posted route schedule accessible from any
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remote lerminal including at least smid passenger
lerminal, said freight terminal, and a vehicle transport-
ing the passengers and freight over said network.

3. The methed of claim 1 wherein the step of updaling
said route schedule further includes:

adding a destination 1o said generawd route schedule;

adjusting said predicted arrival and departure times bascd

on said added destination.

4. The method of claim 1 wherein the step of updating
said route schedule further includes:

canceling a destination from said generated route sched-

ufe;

adjusting said predicled arrival and departure times based

on said cancelled destination.

5. The methed of claim 1 wherein sasd transportation
requests are selected from the group consisting of requests
to deliver freight, requests to transport passengers, requests
to cancel passengers, and requests 1o cancel scheduled
freight deliveries.

6. The method of claim 2 further including receiving
vehicle positioning data from a global positioning system
over the network at said host, said generated route schedule
further 1ncluding said vehicle positioning data.

7. The method of claim 6 {uriher including adjusting said
predicted arrival and departure times based on said vehicle
positioning data.

8. A method of scheduling [reight and passeagers for
trapsparl using a host connected over a petwork o a plurality

of freight tenminals and a plurality of passenger terminals, ;

said method comprising:
recciving over the petwork transportation requests at the
host from said plurality of freight terminals and from
said plurality of passenger terminals;

crealing 4 route for the transport of the freight and

passengers at 1he host bascd on said received iranspor-
tation requests;

predicting at the host an arnival time and a departure time
for each destination aleng said route;

generaling a roule schedule at the host including said
predicted arrival and departure times for each destina-
iron along said route.

9. The method of claim 8 {urther comprising:

receiving actual fimes at said host from a vehicie trans-
poriing the passeogers and the freight as said vehicle
travels to each destination along said route;

updating said geoeraled roule schedule at said host 1o
inchede sawd received actual times.

10. The method of claim 8 wherein creating a roule s

based only on said received transportation requests.

s
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11. The method of claim 8 wherein the said step of
crealing # soule {urther includes:

analyzing existing routes stored in memory al the host;

adding one or more destinations based on said received

transpertation requests 10 said existing roules when
passenger seats and lreight requirements are availabic.

12. The method of claim 8 wherein said creating a rouse
{urthee includes:

analyzing existing roules stored io memory at the host;

modifying the existing rousies 10 accommodate said

received ransporiation requests;

creating new roules based oo said received tansportation

wequests and said cxisting roukcs.

13. A method of scheduling freight and passengers for
transport using a host connected over a netwark to a plurality
of freight terminals and a plurality of passenger terminals,
said method comprising:

receiving over the nerwork lransportation requests at said

host [rom said plurality of freight teeminals and from
said plurality of passenger terminals;

analyzing exisling routes stored in memory at the host;

modifyiog at the host the existing roules 1o accommodate

sald received 1ITansporialinn TeqLests;

creating new eoutes at the host based on said received

transportation requests and said existing routes;
predicting an arrival time and a departure lime for cach
destination along said route;

generating a route schedole for each new roule including

said predicted arrival and departure tmes for cach
destinalion along said route.

14. The method of claim 13 Further comprising:

receiving actual times at said host from a vehicle trans-

porting the passengers and freight as said vehicle
travels 1o cach destination aleng said reute;

updating said generaied route schedule at said host 10

include said reecived actual times.

15. The methed of claim 13 wherein said transportation
requests are selected from the group consisting of requests
to deliver freight, requests to Iransport passeugers, requests
{0 cancel passcngers, and requests o cancel scheduled
freight deliveries.

16. The method of claim 13 furtber lncluding the step of
receiving vehicle positioning data from a global posilioring
system over the oetwork at the host, said geocrated route
schedule further including said vehick positioning data.

—
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fFig. 3a
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Fig. 3b .
l SCHEDULE (8:30a.m )/310/ 300b
320 330 - - 350
x 340 _‘\
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X —Town A Post Office 800 a.m. 8:25 a.m.
35 335
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L J
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Fig. 3¢ —
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POSITION Arrival 15 min.
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1
METHOD TO SCHEDULE A VEHICLE IN
REAL-TIME TO TRANSPORT FREIGHT AND
PASSENGERS

RELATED INVENTIONS

This application is a contineation of Ser. No. (09/861,449
filed May 17, 2001 entitted “METHOD TO SCHEDULE IN
REAL-TIME THE TRANSPORTATION OF FREIGHT
AND PASSENGERS” which claims priority to Ser. No.
09/690,820 entitted “METHOD TO SCHEDULE A
VEHICLE [N REAL-TIME TO TRANSPORT FREIGHT
AND PASSENGERS,” filed on Oct. 19, 2000 now U.S. Par.
No. 6,240,362 issucd on May 29, 2001 and which claims the
beselit under 35 U.S.C. § 119(¢) of U.S. Provisional Appli-
cation Senal No. 60/217,247 filed on Jul. 10, 2000 entitled
METHOD TO SCHEDULE A VEHICLE IN REAL-TIME
TO TRANSPORT FREIGHT AND PASSENGERS.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This application relates 1o scheduling roetheds. More
specifically, the present invention relates 1o scheduling, in
real lime, freight and passenger (ransportalion.

2. Statemeat of the Problem

Many routes serviced by passenger coaches to outlying
areas {t.g., larming and mouniain commusities} have
become unprolitable as the cost of servicing the route
exceeded passenger demand. As such, these routes were
dropped, reducing the mability of people living in these
areas who are unable to atlord privaie transportation {c.g.,
some elderly, disabled, andl economically disadvantaged
residenis). Therefare, a need exisis {o schedule new routes
using a vehicle that can simultancously ransport both pas-

sengers and freight, thereby ensuring the profitability of the

roude with fees charged for ransportation of freight while
servicing the transportation needs of passengers in these
outlying arcas.

In addition, the nced to have freight delivered, especially
in outlying arcas, can change dramatically over short periods
of time and can therefore be difficult to schedule in advance.
For instance, a sudden change in the weather in 2 mountain
community can cause a local grocery store to run short on
supplies and thus require a shipment thal was not needed nor
predicled just a2 day earlier. Or a hardware slore near a
farming community may do heavy business one week and
hardly any business the following two weeks As such
shipments are only tequired om an “as needed” basis.

Therefore, another need ¢xists to maintain the Hexibility of

the trauspodtation schedule for both passenger and freipht
transportation 10 accommodate the oeeds of the various
COmmuNilics.

Finally, the wransportation demands can change cven afier
the vehicle is in route. 'or example, where the vehicle was
scheduled ta ravel through Town A for a single delivery, and
thai delivery has been cancelted, there may oo longer be
sulicient reason for the velticle 10 travel through Town AL
Therefore, vet another need exists 1o updale the transporta-
tion schedule in real-time based on changes io the franspos-
tation needs of the serviced communitics.

The prior arl does got address scheduling beth freight and
passenger iransportation 10 meel the needs described above.
Prior art passenger scheduling (i.e., airlines, trains, coaches,
elc.) generally uses fixed schedules. Thal s, the destinations
and corresponding arrival/departure limes are {ixed whether
there is 2 demand for service at a given location and time or

4
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not. Passenger schedules can be “bumped” in certain situ-
ations. For instance, an airline may reschedule or reroute
flights due to weather condilions at one of the airports.
However, these schedules are oot created in real-tme based
on the transportalion feeds of the serviced communities.
Instead, these schedules are “bumped” based on exiernal
factors (i.e., \kre weather, enpine problemss, eic). These
schedules are still fixed.

Likewise, prior art freight schedubing typically docs not
provide fixed schedules due 10 1he cver-changing nature of
freight transportation. Instead, prior ant freight scheduling
generally provides a rate and a cutoff time for requesis where
the freight roust be delivered by a deadline (c.g., 3 reguest
to defiver freight to a destination by 5 p.m. on Tuesday must

* be received by 12 noon on the prior Monday). Other prior art

freight scheduling includes load maiching services lor
equipmem owners. For example, where a truck has delivered
freight from City A where the truck is based, w0 City B, a
load malching service finds a freight that needs o be
delivered from City B to City A or somewhere near City A
so that the truck does rot make the return trip without a load.

A number of prior art approaches exist which address a
portion of the above needs. U.S. Pat. Nu. 5444444 uses
central controller and a GPS systent 1o ascerlain the location
of delivery vehicles. The controlier compares the actual
location of the delivery vehicle to the delivery location,
estimles the time of amival to the delivery location, and
notifies the recipient as the delivery location of the pending,
delivery time.

(1.5, Pat. No. 4,092,718 sets forth a computenized dis-
patching system that allows a ceniral computer 1o plot ravel
paths lor a flect ol buses based upon passenger perchase of
tickets. This enables the computer to schedule passengers to
cmbark or disembark [rom the bus and 10 skip any other
stops. The central computer aclivales indicalors at cach bus
station to show the aroval time of the next vehicte or
whether that stop will be skipped. [n one example, a pas-
senger aboard a bus can access the central computer and
change a disembarkation stop lo anather stop. Upaon receiv-
ing requests such as this, the central computer provides
routing instructions and new display ipformation a1 cach
station.

LS. Pat. No. 5,987,377 pertains to a method and appa-
ratus for determining (he expected 1ime of arrival of delivery
truck. ‘The delivery truck has a mohile unit which delermines
s vehicle position and expecied time of arrival. The
expected time of arnival is updated coatinuous]y throughout
the trip. In the event a delivery is late, & centeal dispatch can
inform the pacty awaiting the delivery of the Iateness and
what the new delivery time is.

U.5. Pat. No. 6,006,159 sets forth a public transii velicle
arrival intormation system. The transit vehicles have GPS
devices which communicale with a central computer. A
passenger can use a portable access means such as a pager,
notehook, a palm computer (o ascertain the estimated arrival
time. This approach is also capuble of determiming the
oumber of occupicd and waoccupicd scats in a vehicke. The
system operates in real ttme and comtinually updates pre-
dicted arrival time and passenger loads. A passenger may
carry a portable display module (o reccive current infomma-
tion as to arrival time or can receive the information over a
personal computer, a home, 2 laptop, ete.

None of the above references teach the real time sched-
uling of buth passeogers and freight from a single vehicle.
Hence, a need exists that provides a scheduling method that
utilizes a vehicle that is capable of hauling both freight and
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METHOD TO SCHEDULE A VEHICLE IN
REAL-TIME TO TRANSPORT FREIGHT AND
PASSENGERS

RLELATED INVENTIONS

This application is a continuation of Ser. No. 09/8461,449
filed May 17, 2001 entitted “METIIOR FO SCHEDULEIN
REAL-TIME THE TRANSPORTATION OF FREIGHT
AND PASSENGERS” which claims priority 10 Ser. No.
09/690,820 entitled “METHOD TO SCHEDULLE A
VEHICLE IN REAL-TIME 10 TRANSPORT FREIGHT
AND PASSENGERS,” tiled an Oct. 19, 2600 now U.S. Pat.
No. 6,240,362 issued on May 29, 2001 and which claims the
bepefit under 35 U.5.C. § 119%¢) of US. Provistonal Appli-
cation Serial No. 60/217,247 filed og Jul. 10, 2000 entitled
METHOD TO SCHEDULE A VEHICLE [N REAL-TIME
TO TRANSPORT FREIGHT AND PASSENGERS.

BACKGROUND OF THE INVENTION

1. Field of the Iaveation .

This application relates o scheduling methods. More
specifically, the present invention relates to scheduling, in
real t1me, freighl and passenger transporiation.

2. Statemyent of the Problem

Many routes serviced by 'passenger coaches to outlying
arcas (e.g., farming and mountain commuailics) bave
become unprofitable us the cost of servicing the roule
exceeded passenger demand. As such, these roules were

el

dropped, reducing the mability of people living in these

arcas who are unable 1o allord private transponation {(e.g.,
some elderly, disabled, and econcmically disadvanlaged
residents). Therefore, a need exists 1o schedule new roules

using a vehicle that can simuliancously fransport both pas- |

sengers and freight, thereby ensuring the profiability of the

route with fees charged for transpontation of freight while
servicing the transportation aceds of passengers in these
outlying areas.

In addition, the need 10 have freight delivered, cspecially
in outlying areas, can chanpe dramatically over short periods
of time and can therefore be difficult to schedule in advance.
I'or instance, a sudden change in the weather in a mountain
community can cavse a local gracery store to run shorl on
supplics and thus require a shipment that was not needed nor
predicted just a day earlier. Or a hardware store near a
farming comrmunity may do heavy business one week and
hacdly aoy business the following two weeks. As such
shipments are only required on an “as needed” basis.

Therefore, another need exists 1o maintain the flexibility of 4

the transportatioe schedule for both passenger and freight
trapsporfation 1o accommodale the needs of the various
comTnuailics,

Finally, the ransporiation demands can change cven afier

the vehicle is in route. For example, where the vehicle was <

scheduled to travel through Town A for a sinple delivery, and
that delivery has been cancelled, there may no longer be
suficient feason for the vehicle 1o travel through Towa A
Therefore, yet another need exists to update the transporta-
tion schedule tn real-time based on changes to the transpor-
tation meeds of the serviced communitics.

The prior an does ot address scheduling both freight and
passenger transporiation lo meed the needs described above,
Prior art passenger scheduling {i.e_, airlines, trains, coaches,
ete.) generally uses fixed schedules. That is, the destinations
and corresponding arrival{tdeparture times are fixed whether
there is a2 demand for service al a given lacation and time or

)

2

nol. Passenger schedules can be “bumped”™ in cenain situ-
ations. Ior insiance, an zirline may reschedule or reroute
tlights due 10 weather conditions at one of the airposts.
However, these schedules are nol <reated in real-time based
on the lransportation needs of the serviced communilies,
Instead, these schedules are “bumped™ based oa external
factors {i.c., the weather, engiae problemns, cic.). These
schedules are sulf fixed.

Likewise, prior an lreight scheduling 1ypically docs not
provide {ixed schedules due w the cver-changing nature of
freight transportation. lestead, prior ant freight scheduling
senerally provides a rale and a culoff time for requests where
the [ceight must be detivered by a deadline {c.g., a request
to deliver freight to a destination by 5 p.m. on Tuesday must

* be recetved by 12 noon o the priar Monday). Other prior arn

freight scheduling includes load malching services for
cyuipmeni owners. For cxample, where 2 truck has debvered
freight from City A where the truck is based, 10 Cily B, a
load matching service finds a freight that needs to be
delivered from City B 1o City A or sowewhere near City A
50 that the truck does not make the return inp witheut a load.

A number ol prioe art approaches cxist which addsess a
portion of the above needs. US. Pat. No. 5,444,444 uses 2
central controller and a (iPS systern ta ascerlain the focation
of delivery vehicles. ‘the controller compares the aciial
focation of the delivery vehicle 10 1he delivery focation,
cstimates the time of arrival 10 the delivery location, and
notifies the recipient at the delivery location of the peading
delivery time.

U.S. Pal. No. 4092718 sets forth a computerized dis-
palching system thal allows a central compuier 1o plot travel
paths for a llect ol buscs based upon passenger purchase of
tickets. This enables the computer to schedule passengers to
embark or discmbark {rom the bus and w0 skip any other
stops. The central compuler activates indicalors al cach bues
station to show the arnval time of the next vehicle or
whether that stop will be skipped. In one example, a pas-
senger aboard a bus caa access the central computer and
change a disembarkation stop 1o anaother stop. Upen receiv-
ing requests such as this, the centeal compuler provides
routing instructions and new display information at cach
slation.

U.S. Pat. No. 5,982,377 pentains 1o a method and appa-
ralus for determining the expecied time of arrival of delivery
truck. The delivery truck has a mobile unit which determines
its vehicle position and expected time of arival. The
expected time of arrrval is updated continuously throughout
ihe trip. o the event a delivery Is late, # central dispatch can
inform the party awaning the delivery of the lateness and
whal the new delivery time is.

U.S. Pat. No. 6,006,159 sets forih a public transit vehicle
arrival information system. Fhe transit vehictes have GPS
devices which communicate with 2 central computer. A
passenges can use a portable access means such as a pager,
nolebook, a palm computer to ascertain the estimated arrival
tiare. This approach is alse capuble of detenmining the
aumber of occupied and unoccupicd seats in a vehicle. The
systern operates in real time and continually updates pre-
dicted ariival time and passenger loads. A passenger may
carry a portable display module 10 receive cumemt infonma-
tion as 1o arrival lime or can receive the information over a
persanal computer, a home, a lapiop, eic.

Mone af the above references teach the real time sched-
uling of both passeogers and {reight from 2 single vebicle.
Hence, a need exists ibat provides a scheduling method that
utilizes a vehicle thas is capable of hauling both freight and
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vice 10 remote areas (e.g., outlying farming or mowntain
communities) where such service was previously unprofil-
able or unavailable.

‘The vehicle in the aforesaid palent application is shown 1a
FIGS. 6(a) and 6{b). The vehicle 6k has passenger area
620z and a {reight arca 630a. The vebicle 6004 is shown
carrying two, ten-foot long intermodal containers 650a and
6500, removably attached to the freight area 630a. The
vehicle 600¢ can be operated as a cooventional lreight
carrier in the trucking industry. That is, the deors 619 ol
container 650a are opened, and some freight 640 is removed
from the comtainer 850a (e.g., using forklifi 625), then the
doors 610 are closed and the vehicle continues to the next
stop with the same contamner 658a. indeed, the freight area
630q can be ao enclosure that is consirucled 2s an integral
part of the vehicle 600z and need not be removable at all.
Alternatively, enotire containers 650r.b cam be delivered,
removed, and the vehicle 60a reloaded with other contain-
ers 650a,b. As such, the vehicle 6l can parlicipate in any
aumber of freight mackets. For example, the vehicle 6007
can be used to deliver individual shipmenis 1o loading docks
{e.g., under a post office or package delivery comiract, or
automoebiles to dealerships), deliver jndividual shipments 10
multiple destinations (¢.g., a shipmcat ot clothes 1o a retail
outlet and a shipment of electronics to another retail outlet
or warehouse), or deliver entire containers (e.g., to freight
slaging areas, warehouses, shipyards, trains), etc.
Allematively, the vebicle 600a can operale in a4 combination
mode whese some freight 640 is unloaded al several stops
and the entire contatner 6500 1s unloaded from the vehicle
600z and a full contaiser 650a is loaded ocato the vehicle
600¢ al the final stop. The above cxamples are mercly
itlustrative of (he various and different types of freight the
vehicle $80a can carry.

1t is understond that the vehicle 600kz is not to be limited
by the type of (reight loaded onto freighi area 6300, Indeed,
in another cmbodiment shown in FIG. 6(b), the [reigh
loaded on a flatbed area 6384 (i.e., having sufficient support
structure or heavy decking as described above) need not he
containerized at ali {c.g.. automolnle 650, construction
equipmeni, lumber, conduit, ctc.} and can be attached (o the
freight area 6304 using any suitable coaventional attach-
ments {¢.g., straps 660, chains, gates, cic.).

Although operating a vehicle for passenger service caly in
these remote areas would not be profitable and indeed may
not even cover the operation costs, the operator of vebicle
150 is able 10 cover the operation cosls and realize a profit
by also trassporing freight 10 these remote areas. The

operator is thus able to simultaneously offer passenger

service 1o these remole areas using the same vehicle 150 as
used for freight transportation.

It is to be undegstiood that the vehicle 150 can be any
vehicte and is not limited o that disclosed by the above-
referenced co-owoed patent application. For exawple, the
method of the present invention can be used to schedule
airplanes, ships, boats, fernes, trains, conventional passen-
ger coaches, ete. In addition, the method of the present
invention can be used to schedule the vehicle 156 for
operation i any area and is not lmited to outlying areas. For
cxample, the vehicle 150 can be scheduled using the method
of the prescat iopvention to travel in ap urban infra-city
eavironment, for intercity travel, etc.

In a preferred embodimen, ihe communications system
106 is a2 conventional Intranct or the Internet and the
terminals 120 and the host 1440 are personal computers (e.g.,
cooventionally available PUNTIUM-based computers} or
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alher Internct appliances (e.g., digital handheld 1elephones
with Internel access) with access o the network 110 {e.g.,
via madem, neiwork card, direct cable access, etc.). Users
access a website stored at the bost (e.g.. in memory 145)
from ihe terminals 1200 Such access aver the Internet s
conveational and typically tovolves the wse of a domain
pame {e.g., www.<domain name>com). The host 140
receives information input al she wrminal 120 and displays
the requested wehsile at the leeminal 1260, The host 140 can
also be wsed to perform routine fuactions, update the
website, permit administralor oF operator input, cie. 1 is
understood that the use of websiles and the lnternet 15
convenlional and other arrangemenis are possible {e.g.,
where the websile is stored at an ISP}.

It is 10 be expressly understood that any suitable commu-
nications svsicm 100 cun be used under the teachings of the
presend mvention. Furthermore, the network 10 can be
iand-based, saleliite-based, direct cable {e.g., DS1, LAN),
elc., or any cambination thereof. Likewise, any type of
teeninal 120 (e.g., cellalar phones, digital phones, facsimile
machines, eic.} and any number of terminals 120 (e.g., P1,
P2, ... Pi F1, 82, . _Fi)canbe connected aver the network
110. Likewise, the individual location of the terminals 120
and the host 140 is immaterial to the teachiags of the present
invention. lndeed, the terminals 120 and the host 140 can be
comprised of multple compenents such as conventionally
networked compulers.

In the preferred embodiment, it is {0 be uoderstoed that
cach terminal ¥20 and 1he bost compuler 150 can have
individual intemal memory {c.g., 160). Likcwise, memory
145 can be random access memory {RAM), read only
memory (ROM), any suitable form of storage disk (e.g.,
magnetic tape, hard disk, Boppy disk, ZIP disk, ¢te.), or any
combination thereof. Furthermore, the memory 145 can be
a singlc memory or separale memories, and can reside
withia the host 140 or the terminals 128 or independently
thereof with separate zecess thereto.

In another embodiment, the vehicle 15 is aisc equipped
with a conventionally avatlable global positionisg sysiem
(GPS) 170. The GPS provides vehicle positivning data that
can he transmitted from the vehicle 150 ta the host 140 over
the network 180, This vehicle posilioning data can be used
by the host [or any aumber of (uactions including predicting
and updating 1he predicted arrival and degarture times, as
explained ta more detait below. 1.ikewise, the vehicle speed
and other information can be transmitied fom the vehicle
150 10 the host 140,

2. Scheduling Method

The scheduling occuss a1 the host 140 and begins with
step 208 in FIG. 2. The host 140 receives wansportation
equests from the erepinals 120 (c.g., passcnger teqminals P
and/or Ereight terminals 17} in step 2100 Transportation
requests include requests by a potential passenger or a group
ol passengers 1o be picked up at one location and lakeo 1o a
desuination. For example, a polential passenger can aceess
an [nternet site at the host 140 from a passenger {or the
number of passengers) terminal P1 over the ootwork 130 and
transatil a request to be picked up at the passenger depot in
Town A and 1aker 10 the passeager depot in “lTown 13 ‘the
transpardation request can include a desired pick-up ime, a
desired ammival time, sumber of passcogers, and any other
informativn pecded by the bost 340 10 process the transpor-
tation request (e.g, credit card informaton, selephone
pumber, cic.). Transporiation requests also include requests
by freaght shippess (o pick wp and deliver [reight from one
location o apother location. For example, a freight shipper
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vice 10 remoie arcas {eg., oullying farming or mountain
communities) where such service was previously unprofit-
able or upavatfable.

“The vehicle in the atoresaid patent application is shown in
FI1GS. 6{a) and 6(h). The vehicle 6Kz has passenger area
620« and 2 freight arca 630u. The vehicle 600g is shown
carrying two, ten-foal long intermodal containers 6502 and
6506, removably aftached 1o the freight area 830a. The
vehicle 600 can be operated as a convertional freight
carrier in 1he trucking industry. That s, the doors 610 of
container 650a are opened, and some {reight #490 is removed
from the container 650a {e.g.. using forklift 623}, then the
doors 610 are clesed and the vehicle continues to the aext
stop with the same container 650 Indeed, the freight area
630 can be an enclosure that is constructed as an integral
part of the vehicle 660a and need not be removable al all
Allcenatively, cntire containers 65006 can be delivercd,
removed, and the vehicle 600a reloaded with other contain-
ers 650a,h. As such, the vehicle 66a can participate in any
number of freight markets. For example, the vehicle 600a
can be used to deliver individual shipments 1o loading docks
{e.g., under a post office or package delivery contracy, ar
automobiles to dealerships), deliver individual shipments to
muliple destinatiens {¢.g., a shipment of clothes to a retad
outlet and a shipment of clectronics 10 another retail outlet
ar warehouse), or deliver entire coniziners {e.g., to freight
staging areas, warchouses, shipyards, trains), elc.
Alternatevely, the vehicle 6004 can operate in a combination
mode where some freight 640 s ualoaded al several stops
and the entire container 650« is vnloaded from the vebicle
606 and a foil comainer 650q is loaded onto the veincle
600; at the final stop. The above cxamples arc mcecly
illustrative of the varicus and different types of freight the
vehicle 600g can carry.

It is undersiood that the vehicle 60 s not to be limited -

by the 1ype of [reigh loaded ento fregl arcs 630q. Iadeed,
in another embodiment shown 1w FIG. 6(b), the {reight
loaded on a flatbed area 630a (1., having sufficient support
struciure or heavy decking as described ahove} need not be
containerized at all (c.g., automobike 650, construction
equipment, lumber, conduit, e1c.} and can be altached 1o the
freight area 63a using any suitable conventional attach-
menis {c.g., straps 664, chains, gates, ctc).

Although operaling a vehicle lor passcoger service omly in
these remote areas would not be profitable and indeed may
no1 even cover the operation cosls, the operator of vehicle
150 is able 10 cover the operation costs and rvatize a profit
by also transporting freight to these remote arcas. The
operatar is thus able to simullaneously offer passenger
service (o these remale arcas using the same vehicle 150 as
wsed for freight transportation.

It ts 1o be understood thai the vehicle 150 can be any
vehicle and 15 not limiled o that disclosed by the above-
reterenced co-owpoed patent application. For example, the
method of the present inveation can be used 1o schedule
awrplanes, ships, boats, ferries, (rains, conventional passen-
ger coaches, elc. In addition, the method of the preseol
invention can be used to schedule the vehicle IS0 for
operation i any area and is not limited 1o outlying areas. For
cxample, the vehicle 150 can be scheduled using the method
of the present iovention lo travel ip an urban intra-city
enviroament, for inlercity fravel, etc.

In a preferred embodiment, the commuaications system
108 is a coonventional foleanet or the Enternet and the
terminals 120 and the bosi 140 are personal computers {e.g.,
conventionzaily available PENTIUM-based compuiers) or
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other fnlernel apphances {e.g., digitai handheid telephones
with Inlernet access) with access to the network 110 {e.g.,
via smodem, neiwark cacd, direct cable access, etc). Users
avcess a websile stored atl ihe host (€.g., 1o memory 145)
from the terminals 1200 Such access over the Internet is
conventional and typically involves the use of a demain
pame (e.g., www <domain name>com). The host 14¢
receives information inpul at the terminal 120 and displays
the requested website at the terminal 120, The host 1448 can
also be wsed to perform routine functions, update the
websile, permit administrator or operator input, cte. It s
understood that the use of websites aad the Inlerpet is
conventional and other arangements are possible {e.g.,
where the webste is stored at ap ISP).

It is 10 be expressly undersiood that aay suitable commu-
picattons system 0 can be wsed under the teachings of the
preseot fovention. Funthermose, the actwark 110 can be
land-based, saleltite-based, direct cable {e.g., DS, LAN),
etc., or any combinaticn thereof. Likewise, any type of
terminal 120 (¢ g., cellular phones, digital phages, facsimile
machines, etc.} and any aumber of terminals 120 (e.g, PI,
P2, .. Pi; F1LF2, .. i) can be conrected over the network
110. Likewise, the individual location of the terminals 120
and the host 140 is immaterial to the teachings of the present
invention. Indeed, the terminals 120 and the host 140 can be
comprised of mualtiple components such as conventionally
networked compters.

In the preferred embodiment, it s 10 be understeod that
cach terminal 120 and the host computer E50 can have
individual intlemal memory (c.g., 160). Likewise, memory
145 caa be random access memory (RAM), read only
memory {ROM), any suitable form of storage disk (e.g.,
magnetic tape, hard disk, loppy disk, ZIP disk, etc.), or any
combination thereel. Furthermore, the memory 145 can be
a single memaory or separate memories, and can reside
within the host 140 or the terminals 124 or independently
thereo! wilh separale access theredo.

[ another embodiment, the vehicle 150 is also equipped
with 4 convenlionally available global positioning sysiem
(GPS) 170. The GPS provides vehichke positioning data that
can be transmined from the vehicle 150 to the host 140 aver
the network 110, This vehicle posilioning data can be used
by the host for any number of functions including predicting
and updating the predicted aerival and departure times, as
explained in more detail below. {.ikewise, the vehicle speed
and other mwlormation can be transmiited from the vehicle
150 to the bost 140.

2. Scheduling Mcthod

The scheduling occurs at the host 140 aad begins with
step 208 in FIG. 2. The host 140 reccives (rapsporlation
weyquests from 1he terminals 120 (e, passenger ermmioals P
and/or treight terminals 19 in step 210 “transportation
requests include requests by a potential passenger or a group
of passengers o be picked up al one Jocation and taken (o a
destination. For example, a polential passenger can access
an lolernet site at the host 140 from a passenger (or the
number of passengers) (ceminal P1 over the oelwork 110 2nd
fransmil a request 1o be picked up at the passenger depot in
Town A and taken to the passeager depot ¢ Town B. The
transporialion request can include a desired pick-up time, a
desired amival tme, oumber of passcogers, and any otber
information aceded by the host 140 to process the franspor-
1ation request {e.g., credit card information, lelephone
oumbecr, cie.}. Transporlalwn requests also include requests
by [reighl shippers to pick wp and dediver [reight from one
location to another location. For example, a freight shipper
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rom fees charged 10 haul freight in these areas. In addition,
the ability 1o update the schedule 10 account for changes in
traasportation requests aad the actual travel times of the
vehicle 150 provide passengers and {reight shippers with
current schedules to better plan their own schedules.

3. Example Schedules

FIGS. 3a-3¢ sbow cxamples of schedules generated by
the host 140 and accessible by ihe lerninals 120 over the
network 110 using the method ot the present invention. F1G.
3a shows a schedule 30 geaerated by the host 140 wsing
the method of the present iavention {ie., in sicp 240).
Schedule 3Wa contains 2 ime field 310 displaying the sime
that the schedule 3Ma was Jast updated or changed.
Preferably, he schedule 304 ts updated tmmediately upon
any changes taking effect. Schedule 300a also cootains a
lwo-dimmensional data array coalaining a complete column
320, a destination column 330, an arrival columo 34, and
a departure columa 350, The destination column 330 lists
cach destination 335 that the vehicle 156 1s schoduled o stop
at (i&., the route). The ardval and departure columns 340
and 350, respectively, list the cormresponding arrival and
departure times (345, 3585) for cach destination 335. In BG.
3a, the vehicle 150 has not arrived at any of the destinations
335 listed in the route schedule 300a and therefore the times
listed under the arrival column 346 and the departure
column 350 are predicied times (ic., determined by the host
140 in step 230). The compleie column 320 indicates
whether the vehicle 15(thas arrived and/or departed from the
corresponding destination, as cxplained with relerence 1o
FIG. 3b.

In F1G. 35, the time field 310 has been updated by the bost
144 (i.c., in siep 260) to indicate the time thal the schedule
3086 was Bast updated (e, 8:30 am.). In addition, a

marking 325 ip the coraplete colurnn 320 indicates thal the

a
A

)

vehicle 150 has aiready departed from ihe first destination

335 (Le., the Town A Post Qflice), and that the arrival lime
345 and departure time 355 shown for that destination 335
are actual temes received by the host 140 from 1he vehicle
150 (ic., in step 250). In the cxample schedule shown in
FIG. 3b, the vohicle 156 armived at the predicied time (ic.,
B4 am. shown 10 FEG. 3a), but did not depart wniil 825
a.m. As sech, ke schedule 3000 has been updated by the
tost 140 (i.c., in step 260) 1o reflect the new predicied arrval
timne 345 and predicied departure lime 355 from the remain-
ing destinations. Vor example, the predicted arrival and
depusture Umes {or the Town A Warchouse are shown in
FIG. 3b having been updaled 1o account for the len mipute
delay at the Town A Post (Mfice.

it is to be understood that the marking 325 can be any
suitable marking and need not be the “ X shown in [IG. 36
For example, the letter “A” cap appear under the complete
columa 320 whea the vehicle 150 has arrived, thus indicat-
ing that the amvival time 345 for 1hat destination is an aciual

time while the departure time is stitl a predicted time. Under <

this embodiment, the letier “D" cau appear whea the vehicle
150 depans, thus indicating that both the arrival time 345
and the depariure lime 355 are actual limes for that desti-
nation. Other embodiments are also contemplated under the
teachings of the present invention.

[n FIG. 3¢, the tisme field 310 has been updated by the host
140 (i.c., 10 step 260) o indicale the time that the schedule
360¢ was last updated (le., 9:45 am.). Markings 325
indicate that the vehicle 150 has arrived and departed from
the lirst two destinations and is therclore aveliog o the
third destination {i.c., the Towo C Post Oflice). Again, the
arrival and departure times 345, 355 shown for the first 1wa
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destinations are actual times and those showan for the
remaining destinations are predicled limes based on the
actual tmes and other data as deseribed above {v.g., speed
limils, wwavel distance, elc.). In addition, the schedule 300c
shown in FIG. 3¢ has been updated to remove a destination
(1.c., the Town B Hardware shown in FIG. 3a) {rom the routc
(e.g., due to a requesl to reschedule or a request to cancel a
scheduled freight delivery received at the host 146 from a
terminal 120 in step 21)). As such, the predicted arrival and
departure tinres 345, 355 for 1he remaining destinations have
been updated by the host 140 (i.e., in siep 260) to reflect thes
change to the schedule 300c.

il is 1o be undersivod thai although a transportation
wequest requesting that a delivery be cancelled is received by
the host 140, the vehicle 150 can sl stop 1o pick up
passengers if desired under the teachings of the prescat
mvention. That is, baving received a cancellation, the host
144 can leave the cancelled destination on the route sched-
ule. In one such embodiment, the host 140 can leave
cancelled destinations on the route schedule if the cancel-
lalion is received within ooe hour of the vehicle 150 rcach-
g that destination, if there are also requests for passenger
{ransporiation af thal destipation, clc. Allerpatively, the host
140 can cancel a destination il another nearby destination
fas not becn cancelled. Such modifications increase the
reliability of 1he route scheduke, especially for passengers.
These maodifications are design considerations and fall
within the scope of the method of the presem invention.

o FIG. 3d, 1he time Geld 310 has been updated by the host
140 (ie, in step 260} 1o reflect the time that the schedule
3(Md was last updated {ie., 9:55 a.m.}. In addition, another
destination (1., the Town C Grocery) has been added to the
schedule 3004 (i.c., in step 210) and the predicled arrival and
departure times 345, 355 for the remaining destinations have
lreen updated by the host 140 (i.e, in step 260} 1o reflect this
change to the schedule 3004

In FIG. 3¢, the time ficld 316 bas been updated by the bost
140 (i.c., in step 260) 1o reflect the time that the schedule
304 was last updated (i.2., 11:00 a.m.). In addition, FIG. 3¢
illustrales an alternalive embodiment in which the vehicle
150 15 cquipped with a global positioning system 178, As
such, vehicle positiosing data (i.c., the vehicle location,
speed, etc.) determined by the global positioning system 170
and/or other electronic cquipment {1.¢., speedometer, elc.) on
the vehicle 150 ts transmitied over the network 110 10 the
host 140. The vehicle positioning data can be used by the
host 140 (1.c., vsing a suitable algorithm) to updale and post
neaely instantancous scheduling data 360 in siep 270 (c.2.,
distance, time, etc. before vehicle 150 reaches a destination
335). The vehicle positioning data can also be used to update
the predicted amival and departure times 345, 355 of the
temaining destinations, as shown in FIG. 3e

It is 10 be expressly understoud that the schedules shown
in FiGS. 3a—¢ are examples and are intended only to
illustrate the method of the present inveation. Other sched-
ules are coolemplated under the teachings of the prescat
invention, aod can conlain more or less information than that
shown in [IGS. 3a—e. For example, various color schemes
can be employed to indicale additional information. That is,
predicied times can appear in red while actual Umes appear
in Mack. in another embodiment, the actual times can be
posted next ta the predicied times so that the predicted times
can be compared to the aclueal 1imes for reliability of the
predicied times. In yet apother crabodiment, the current time
i5 displayed in addition {0 the 1ime the schedule was last
updated. Likewise, the time licld can also comain the date,
a counidown 1 the next armival andior depariure of vehicle
1350, etc.
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4. Scheduling Routes

In FIG. 4, the process step 220 1o FIG. 2 is set {onth in
greater detail. The process step, in FIG. 4, enters a1 220a and
stops at 2208, Stage 220 is catered after stage 210 receives
transportation requests. These trapsportation requests can be
passenger of freight requests.

o step 400 the host 140 scarches the existing roule
perlioent to the received 1ransponation request. This search
is performed in memory 145 (FIG. 1) and more specifically
in a route database 1454, Once all available existing routes
pertinent o the received transportation request are relrieved,
stage 410 is eantered 1o ascertain what whether or not the
existing transportation request (thuse requests can be one ot
several) can be added 10 existing rowtes. i thev can be added
to existing routes, then stage 420 is enlered and these
additional traosporiation requests are added to the existing
routes. As will be explained fater, with respect 16 IFIG. 3, this
deternmunation in stage 418 is one whether or not a passenger
seal will be available for a passenger transportation request

trom the requested pick up to the requested destination and,

likewise, freight requirements for a lreight transportation
request from a requested pick up to a requested destination.
1f a passenger seat or freight space is available, thea o stage
420, the process of (he present invemtion adds the new

request to cxisting rowtes. I shey cannot be added o existing -

raules because the routes are filled with respect to the
transportation request, then stage 430 is entered.

in siage 430, the host 140 looks al the existiog route
pertinenl 10 the transporiation request selected from he

route database 1434 and performs coaventional software ;

analysis determining whether or not the routes can be
modified, pactially combiaed together, split (e.g., two routes
inlo three) in order 10 handle the new transportation requesl.
For example, assume two existing routes are uncovered in

step 480 and there are four additional framsporiation requests

{or passcogers aod [reighl. Upen conventional critical path
analysis, it is discovercd that modilying the two exisling
routes by creating three rovtes trom the two and the four
trapsporlation requests actually results 1o three new roules
which are at least as profitable as the prior two and, most
likely, mare profitable. In the maodify stage 434, the passen-
ger seat availability for the existing routes and the new route,
the [reight requirements for (he existing routes and the new
routes are all considered along with profitability as will be
subsequently explained with respect o FIG. 5. i | is
possible 10 modily, then stage 440 s emtered and the
modification occurs. I not, then the existing routes ase lell
alone and in stage 450 a new route is created far the recetved
Iransportation requests. If there are not encugh received

fransporlation requests, then stage 210 s re-entered and the s

whole process repeats uotil coough reccived transponation
requests are oblained (o make a new route n stage 4560, In
stage 450, the passenger scal availability, the {reighs
requirements, aad the profitability ol the new route are all
constdered and, if proper, stage 460 is entered 1o create a
new route. 115 o he expressiy understond that the process
of FIG. 2 and FIGS. 4 and 5 is a contipyous and itcralive
process which may be periodic, speriodic, or continueusly
operating in the background of the host 140. From a pas-
senger point of view or from 2 treight shipment point of
view, lhe destination of cach iadividual tragspertation
reques? remains the same whether or nol the roules are
dynamicaily changing. The goal is to maximize passcager
seal usage, ship as much as possible freight, and o receive
a maximum profitability figurc.

In FIG. 5 and in cach 410, 430, and 450, cach new
Iransportation request 1s evaluated 2s {o available passenger

i

A
n
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seals i stage 510, available freight requirements (ie,
volume and weight) in slage 520, profiahility in stage 530
and, if the answer is yes 1o all three, then adding (stage 420),
modification {stage 448), or creation (stage 450) is cotered.
It i3 10 be expressly understood that many vanations on the
methed presented in FIGS. 4 and 5 can ocevr. For example,
rather than determiming profitability 1n stage 530, this step
can be climinaled sioee having a predetermined number of
prassenger seats llled i stage 350 andvor the Treight require-
ments fulilled in stage 520 would indicate profitability
without a separate stage. Indeed, it is the combined usage of
the passenger seats 510 and the freight space 520 that could
achieve a profit vatue. For ¢xample, 1wo or three passengers
with eighty percent of the freight space could indicate
proftability or aincty percent of the passenger scats flled
with twenty percent of the freight requirements utilized
could indicate profitability or any suitable combined figure.
With respect to using a profitabilily determination in stage
530, the profit value of cach passenger and the profit value
of each freight shipment could be deiermined to arrive at an
overall predetermined profit figure for the vehicle traveling
the route which would have 10 be actueved lor the travel 1o
vccur and the rovle (o be created. 11 is 1o be undersiood that
the freighi transportation requests include reservations for
cubic space (whether or noel the space 1s actually used) in the
creation of a route.

The faregoing discussion of the vention has been pre-
sented for purposes of illustration and descrption. Further,
the description is net intended 10 {imit the invention Lo the
form disclosed berein. Consequently, variation and modifi-
cation commensurate with the above cachings, within the
skill and knowledge of the relevant art, are within the scope
of the present invention. The embodiment described herein
and abave is further intended 10 explain the best mode
prescotly kaown of practicing the inveation and 10 enable
others skilled 1o the art to utilize the invention as such, or in
other embodiments, and wilh the various modifications
required by their particular application or uses of the inven-
tton. 1 is intended that the appended claims be censtrued to
include alternate emtbodimeats 1o the extent permilted by the
prior art.

1 claim:

1. A method for scheduling a vehicle transporting {reiat
and passengers while traveling on a route using a hosi
canaected 1o a plurality of freight terminals and a plurality
of passenger lerminals, said melbod comprising:

receiving new {reight traosportation requests containing

pickup times, pickup locations, destination times, des-
taation locativns, and freight requirements at the host
trom said plurality of freight termioals;
receiving new passenger lransporialion requests centain-
tng pickup umes, pickup locations, destinalion times,
destination locations, #nd the number of passengers at
the host [rom said plurality of passenger wrminals;

receiviag vehicle positioning data frowm a global posilion-
ing system from the vehicle at said host,

crealing a new rowte schedele at the host for the vehicle

traveling on Lhe route, the new route hased on the
received vehicle positioning data and the new freight
and new passenger iransporiation requests thal can be
transported by said vehicle so as not 10 exceed a
predetermined number of passengers and a predeter-
mined lrewghl requircament;

defivenng the gew route schedule rom the host 1o 1he

vehicle far the vehcle io tfravel on 2 new oute in the
new route schedude,
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2. The method of claim 1 [urther including the:
posting the pew roule schedule at the host, satd posted
new oute schedule accessible [rom aay remote ermi-
nal including at least said passenger terminal, said
freight terminal, and said vehicle.
3. The method of claim I wherein the step of crealing the
new route schedule further includes:
adding one or a plurality of destinations to the route;
adjusting the predicted arrival and departure times of the
rowte in fesponsc o the aforesaid step.
4. The method of claim 1 wherein creating the new route
schedule further inciudes:
canceling ore or a pluratity of destinations from the route;
adjusting said predicted arrival and departure times
response to the zforesaid step.
3. 'fhe method of claim I wherein said transpenation
roquests are selected from the group consisting of requests
to deliver freight, requests 1o transporl passengers, requests

o cance! passengers, and requests 1o cancel scheduled =

freight deliveries.
6. The method of claim 1 wherein the vehicle bas a freight
area for ransporting intcrmodal contaigess.
7. The method of claim | wherein the vehicle is an
airplane.
8. The method of claim 1 wherein the vehicle is a boat.
9. The method of claim { wherein the vehicle is a ship.
19. The melbod of claim 1 wherein the vehicle 15 a train.
11. A method for scheduling vehicles iransporting freight
and passengers while fraveling on toutes using a host

14

connected 1o a plurality of {reight terminals and a plerality
of passenger terminals, said method comprising:

receiving new freight transportation requests containing

pickup times, pickup tocations, destination times, and
destination locations al the bost from said plurality of
freight terminals;

fecelving new passenger Iransportalion reyuesls coolain-

ing pickup times, pickup locations, destination times,
and destination locations al the host from said plurality
of passcoger terminals;

creating new route schedules a1 the host for the vehicles

traveling on the routes, the new routes based on the
recetved new freight and new passenger transportalion
Tequests.

12. The method of claim 11 further comprising;

receiving vehicle posiiioning data from 4 global position-

ing, system from the vehicles al the host, wherein
crealing the new route schedules are hased on the
received vehicle positioging data.

13. The method of claim 11 wherein receiving new {reight
ransporlation requesis includes freight requirements,
+5 wherein new passenger transportalion requests include a

number of passengers, and wherein the new route schedules

do ot exceed a predetermined number of passengess and a

predetermined freight requirement per vehicle.
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METHOD TO SCHEDULE A VEHICLE IN
RFEAL-TIME T TRANSPORT FREIGHT AND
PASSENGERS

RELATED INVENTIONS

This application claims the benefit vader 35 US.C. §
119(e) of U.S. Provisional Application Ser. No. 645217,247
filed on Jul. 10, 2000 entitled METHOR FO SCHEDUILL A
VEHICLE IN REAL-TIME TO TRANSPORT FREIGHT
AND PASSENGERS.

BACKGROUND OF THE INVENTION

1. Field of the [nvention

This application refates o scheduling metheds. More
specilically, the present invention relates to scheduling, in
real time, freight and passenger transportation.

2. Statement of the Problem

Many routes serviced by passenger cuaches to oullying
areas (e.g., farming and mountain communiies) have
become unprofitable as the cost of servicing the route
exceeded passenger demand. As such, these roules were
dropped, reducing the mobility of people liviag io thess
areas who are unable to afford privaie transpertation {e.g.
some elderly, disabled, and economically disadvantaged
residents). Therelore, a need exists to schedule new roules
usigg a vehicle that can simultancously tragspert both pas-
seagers and freipht, thereby ensuring the pratitability of the
route with fees charged for i1cansportation of treight while
servicing the lransportation nceds of pussengers o these
autlying areas.

In addition, the need 1o have freight debivered, especially
in outlying areas, can change dramatically over shor periads
of time and can therefore be difficult to schredute in advance.

For instance, a sudden change o the weather ia s mountain

communily can cause a focal grocery store to run shart on
supplies and thus require a shipment that was not needed nor
predicted just & day carfier. Or a hardware slore ocar a
{arming communily may do beavy business onc week and
hardly any business the following two weeks. As such
shipments are only required on an “as needed” basis.
Thercfore, anather need exists to maintain the Hexibility of
the transpodation schedule for both passenger and freight
transportation to accommodate the needs of the vacious
communilics.

Finally, the transpentation demands can change cven alter
the vehicle is in rovie. For ¢xample, where the vehicle was
scheduled 1o travel through Town A for a single delivery, and
that delivery has been cancelled, there may no longer be
sulficienl reasen for the vehicle 1 travel through Town AL
Therelore, yot another need exists 1o update the transporta-
tien schedule in real-lime hased an changes ta the transpor-
tation needs of the serviced communities.

The prior art does not address scheduling hoth freight and

passenger transportaiion lo mect the aceds described above. s

Prior art passenger scheduling (i.c., ainlines, irains, coaches,
etc.) generally uses fixed schedules. That is, the destinations
and corresponding acnvalidepariure imes are lixed whether
there 1s a demand [or service at a given location and time or
not. Passenger schedules can be “bumped” in certain situ-
ations. For instance, an airliee may reschedule or reroute
{lights due to weather condilions a1 one ol lhe aimports.
Howuver, these schedules are not created in real-time based
on the wransportation needs of 1the serviced communities.
Instead, these schedules are “bumped™ basced on cxiernal
factors (ic., the weather, engine problems, cte.). These
schedules are still fixed.

13

n

K]

M)

&

45

Z

2

Likewise, prior arl freighi scheduling typically does not
provide Axed schedules duc w the everchanging nature of
feeight transpertation. Instead, pror ant freight scheduling
senerally provides a raie and a cutoff time for requests where
the freight must be delivered by a deadline {(e.g., a reguesi
to deliver freight to a destination by § p.m. oa Tuesday must
be received by 12 noon on the prior Monday}. Other prior art
lreight scheduling iscludes [ead matching services for
equipment owners. i'or example, where a truck has delivered
freipht from City A where the truck is based, to City B, a
load maiching service finds a freight that needs 1o he
delivered from City B 1o City A or somewhere near City A
50 thal the truck-docs not make 1he reium inip without a load.

A number of prier art approaches exist which address a
purticn of the above peeds. US. Pat. No. 5,444,444 uses a
central comrolier and a GPS system 10 ascertain the location
of delivery vehicles, The controtler compares ihe aclual
location of the delivery vehicle w0 1he delivery location,
estimates the time of arrival o the delivery location, and
notifies the recipient at the debivery location of the pending
delivery ume.

U.S. Pas. No. 4,092,718 sets {orth a compwerized dis-
patching system that allows a central compuler to plot travel
paths {ur a fleet ol buscs based upon passenger purchase of
tickets. This enables the compuler to schedule passengers te
cmbark or discmbark {rom the bus and 10 skip any other
stops. The ceatral computer activaies isdicaiors ai ‘cach bus
siation o show the arrival time of the nmext vehick or
whether 1hat stop will be skipped. In one example, a pas-
scoger aboard a bus can aceess the central compuler and
change a discmbarkation stop w snother stop. Upon recerv-
ing requesls such as this, the centrai computer provides
reuting mstructions and new display mmformation at cach
stalron,

U5, Pal. No. S.987.377 pertains o a method and appa-
ratus for determining the expecied time of arrival of delivery
truck. The defivery truck bas a wobdle uoit which determines
its vehicle position and cxpecied time of arrival. The
expected tme of armival is epdated continuously throughout
the trip. 1o the event a delivery is late, a ceatral dispaich can
infoem the party awaiting the delivery of the lateness and
what the new debivery time is.

U.S. Pal. No. 6,006,159 scis forth a public transit vehicle
arrtval information sysicm. The transil vehicles have GPS
devices which communicate with a central computer. A
passeager can use a portable sccess means such as a pager,
noclcbook, 2 palm computer 10 ascerlain ihe estimated arrival
time. This approach is also capable of determining the
number of occupied and anoccepied seats in a vehicle. The
system operates w real time and continually updates pre-
dicted arrival time and passenger loads. A passenger may
carry a portable display module to receive current informa-
tion as ta arrival (ime or can receive 1he infermation over a
persontal computer, a bome, a laptop, ete.

Noene of the above relerences weach the roal timne sched-
uling of buth passcogers and {reighi rom a single vebicle.
{lence, a need exists thal pravides a scheduling method that
utilizes a vehicle that is capable of hauling both freighs and
ransporting passengers that provides a real tme scheduling
process Tor both passeogers and lreight. An example of such
a vehicle is found in co-pending patent application Ser. No.
09:634,326, (ibed Auyg. 7, 2000, entitled PASSENGER AND
FREIGHT CARRYING VEHICLE vwaed by ihe commen
assignee of the present mvention.
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SUMMARY OF INVENTION

i. Solution 1o the Problem

The presenl invention is a method 10 schedule a vehicle in
real-time 10 simulianeously icansport freight and passengers.
By scheduling the vehicle o iransport both passcogers and
{retght, the profitability of cxisiing routes increases and new
routes can be added (ie., the transportation of freight
provides a guzrapleed source of income regardless of the
nuwinber of passengers, if any). In addition, under ope
embodimen! of the present mvention, a passenger foule is
reactively scheduled as a result of freight becoming avail-
able on the same route. Under another embodiment, pas-
sergers or groups of passengers can zlso submil transpor-
tation requests. Thus, schedules can be created on an “as
needed” basis. For cxample, @ vehicle can be scheduled to
travel among Towns A, B, and C one day, and Towns A and
D the next, based on the traosponation needs of the various
commuaitics. The schedule is not fixed andd thercfore the
method of the present iovention accommadates the needs of
the various communitics. Finally, requests from shippers and

passengers are received using the method of the present 2

invention, and the schedule is continually updated in real-
time to reflect any chapges due 10 these requests, uctirating
delivery times {c.g., to allow for time requircments w load
larger freight), and actual vehicle travel times. Thus, the
scheduling method of the present invention aliows tor new
unserved or underserved passenger and freight rovtes 1o be
added on a real-time hasis as either becomes avatlable on the
route and the schedule is constantly updated as passenger
and freight requirements dictate.
2. Summary

The present invention 15 a method of scheduling a vehicle
in real-time to transport both freight aod passengers simul-
taneousty. A host recetves lransportation requests from a
freight terminal andfor a passenger terminal connected o the

host over a network {e.g., the Intermet). The transportation 3

requests can be requests 1o pick up aod deliver freight, to
transport passengers, 10 teschedule a previously scheduled
or cancelled request, to cancel a previously scheduled
request, etc. The host ihen creates a route or rouies kaviag
destinations bascd on the reccived transportation requests.
The host predicds arrival and deparure times for each
destination along the rowle and generates a roulte schedute
including at least the predicted arrival and depadture times
for cach destination alomg the routs. The gencrated route
schedule is then transmitied 10 the vehicle and the vehicle
embarks on the route. As the vehicle arrives and departs
from each destination, the vehicle transmits actual arrival
and departure times back 1o the host. The host uses Lhe actua]
arrival and dueparture times to adjust the predicted arrival and

departure times of the remaining destinations. The host s

updatcs the route schedule with the reeeived actual arrval
and depariure times and the adjested predicted timcs.

The host can also update the route schedule o include
new destinations thal are added after the vehicle hegmns

traveling the route and 0 remove deslinativns when previ- s

ously scheduled destinations are cancelled. 1n anotber
embodiment, the host receives vehicle positinning data from
a global positioning sysiem over ke network and uses the
vebicle pusitioning data o adjust the predicied arrival and
departwre times. In cach embodiment, the generated and
updated roule schedules are posted at said host {¢.2., on a
web page al an Internet site) so that the roue schedule 1s
accessible [rom #ny remole terminal {(e.g., the passenger
terminal, the freight termianal, the vehicle iself, etc.) over the
network. As such, both the passenger and {reight shipper can
access updated vehicle schedules and plan their transporia-
lion needs accordingly.
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These and other advantages, features, and objects of the
present invention will be more readily understood in view of
the following detailed description and the drawtags.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 15 a bluck diagram of a communicalions sysicm
over which a method of the present invention 15 imple-
mented.

FiG. 2 1s a flow chart setting forth the steps of a preferred
method of the present invention.

FiG. 3a is ao example of a scheduie generated wsing, the
method of the preseat lavest:on.

F1G. 3b shows the example schedule of FIG. 3a updated
t show an actwal armival and departure time using the
method of the present invention.

FI1G. 3¢ shows the example schedule of F1G. 3b npdated
o show a caacelled destination using the method of the
present invention.

FiG. 3d shows the example scheduie of FIG. 3¢ vpdated
to show an added destination using the methad of the present
nvenlion.

1'1G. 3¢ shows the example schedule of F1G. 3¢ updated
to show predicted arrival and departure times based on a
glubal positioning system and using the method of the
present iaveolion.

FIG. 4 is a low chart sating lorth the process siep for
creating a roule.

FIG. 518 a fow chant selting the profuability delermina-
lon process steps.

FIGS. 6(a} and &(b) are passenger and freight vehicles
from U.S. patent application Ser. No. 091634326,

DETAILED DESCRIPTION OF T
INVENTION

1. Qverview

‘The method of the present invention is implemented over
a communications systcen 104 such as that shown in FIG. 1.
Uscrs access a neiwork 110 from terminals 120 (c.g., P1,
P2, .. _ Piindicating passenger terminals and 171, 112, . . Fi
indicating freight terminals). It is to be undersicod that while
the termmals 1200 are desigaated as passenger terminals P
and freight ferminals I, the lerminals are preferably other-
wise indistinguishable and the same terminal can be used by
either a passenger or a freight shipper. Terminals 1264 are
interconnected {e.2., line 122 or through ao [nternet Service
Provider 130) over the notwork 10 10 a host 140, A sionilar
terminal 120 can also be used on-board the vehicle 150. The
host 144 15 ceanected 1o the setwork LI through a direct
connection (or through an ISP, ool shown) over line 142,

The host 144 is used 10 schedule a vehicle 150 to transpost
passengers and freight. The vehicle 150 1s equipped 10
transport both passengers and freight {(such as that disclosed
in co-owned U.S. patent application Ser. No. 09:034,320,
filed om Aug. 7, 2000) and is preferably scheduled, using 1he
method of the present invention, 0 provide passenger ser-
vice 1o remote areas {e.g., outlying farming or mouatain
communities) where such service was previcusly enprofil-
able or unavailable.

The vehicle in the aloresaid patent application 15 shown in
FIGS. 6{a} and 6(b). The vehicle 8Hka has passcoger area
620a and a freight area 630a. The vehicle 6MHa s shown
carrying two, ca fool logg inlermodal containers 6507 and
6506, removably aliached to the freight arca 630a. The
vehicle (Ml can be operated as a conventional freight
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carrier in the lrucking industry, That is, the doors 6160 of
cantainer 6504 are opened, and some freight 640 is removed
{from the contaiper 650a {c.g., using {orkdife 625), then the
daors 610 are closed and the vehicle continues 1o the next
stop with the same container 6500, lodeed, the freight arca
6304 can be an enclesure that is constructed as an mtegral
pact of the vehicle 608a and need not be removable at all.
Allermatively, colire coptainers 65040 can be delivercd,
removed, and the vehicle 660z reloaded with other coatain-
ers 630a,b. As such, the vehicle 6{Hla can participate 1 any
aumber of {reight markets. For example, the vehicle 6004
can be used to deliver individual shiprents to toading docks
(e.g., under a post office or package delivery contract, or
automobiles 1o dealerships), deliver individval shipments 1o
multiple destinations (g, a shipment of cleibes 10 a retad
oullet and a shipment of electronics to ancther retal ontlet
ar warehouse), or deliver entire containers (eg., to freight
slaging arcas, warchouses, shipyards, trains), ¢lo.
Alternatively, the vehicle 608a can operale in a2 combination
made where some freight 640 is unloaded at several stops
and the eotire container 6504 15 unfoaded from the vehicle
600a and a {ull container 6500 15 loaded omo the vehicle
600a al the final stop. The above examples are merely
illustrative of the various and difterent types of freight the
vehicle 600« can carry.

It is undersioad that ibe vehicle 600« 1s not 1o be fimited
by the tvpe of freight loaded onto freight arca 6304 Indeed,
in another embodiment shown in FIG. &b}, the freight
Inaded on a flathed area 630z (i.c., having sufficient sapport
struciure or heavy decking as described above) need not be
containerized at all {(e.g., automobile 650, construction
equipment, lumber, condui, €t¢.) and can be attached 1o the
frehght arca 6300 using any suitable conventional attach-
ments {¢.g., straps 660, chains, gales, cic.).

Although eperaiing a vehicle for passenger service only in - s«

these remote areas would not be profitable and indeed may
aot even cover the operation costs, the operator of vehicke
154 is able o cover 1he eperation costs and realize @ prolin
by also transporiing freight 1o these remole arcas. The
operator is thus able 10 simultaneously offer passenger
service 1 these remote areas using the same vehicle 130 as
wsed for [reight transporialion.

It is to be understood shat the vehicle 150 can be any
vehicle and is got limited 10 that disclosed by the above-
referenced co-owned patent application. For example, (he
method of the present inventico can be wused to schedule
aurplancs, ships, boats, fefrics, trains, conventional passen-
per coaches, eic. In addition, the method of the presemt
invention can be used lo schedule the wvehicle 150 for

operation in any area and s not limited 10 outlying arcas. For s

example, the vehicle 158 can be scheduled using the method
of the present inveation 1o travel in an urban nlra-<Cily
environmeni, lor inicreuty travel, cie.

In a preterred embodiment, the commuaications svstem
100 is a cooventional Intrapct or the Internet and the
terminals 120 and 1he host 140 are personal compulers (¢.g.,
canventionally available PENTIUM-based computers) or
other Inlernet appliances {e.g., digilal handheld 1elephones
with [nternct access) with access to the network 110 (eg.,
via modem, nelwork card, direct cable access, etc.). Users
access a wehsite stored al the host (e.g., in memory 145)
from the terminals 128, Sech access over tbe loternel is
conventional and Tvpically involves the use of a domain
name (e.n., www<domain name>.com). The host 148
receives information input al the terminal 120 and displays
the requested website at the teratinal 120. The host 1440 can
also he used 1o perform routine functions, update the
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websile, permil adminisizator or operator input, ete. 1t is
undersiood that the use of websites and the lalerpet is
convenlional and olber amangemcents are possibic {e.g.,
where the website is stored at an ISP).

It is to be expressly understood that any switable commu-
nications system L can be uscd veder the teachings of the
present invention. [urthermore, the network 110 can be
fand-bascd, satcllite-based, dircct cable {c.g., DSL, LAN),
¢le., or any combimation thercof. Likewise, any lype ol
terminal 120 (e.g., ceilular phones, digital phones, facsimile
machines, etc.) and any number of terminals 120 (e.g., PI,
P2,...Py; FL,F2, .. Fi)can be connected over the network
114, Eikowise, 1be individeal location ol the terminals 120
and the host 140 is immaterial to the teachings of the present
invention. Indeed, the terminals 120 and 1he host 140 can be
coroprised of mulliple cowponcats such as conventionally
networked compulers.

In the preferred embodiment, it is 10 be understood that
each lerminal 120 and the host computer 150 can have
individual internal memory (e.g., 160). Likewise, memory
145 can be random access memory {RAM), read only
memary (ROM), any suitable form of storage disk {e.g.,
magnelic {ape, hard disk, Hoppy disk, ZEP disk, etc.), or any
combination thereof. Furthermore, the memory 145 can be
a siogle mcmory or separalc memorics, and can reside
within the host 140 or the terminals 120 or independently
thereot with separate access thereto.

In another embodiment, the vehicle 150 is also equipped
with a conventionzlly available global positioniog sysiem
(GPS) 170. The GPS provides vehicle posittoning data that
can he transmitted from the vehicle 150 1o the host 14} over
the petwork 110, This vehicle positioning daia can be used
by the host for any number of functions including predicling
and updating the predicted arrival and depariure times, as
explained m more detail below. Likewise, the vehicle speed
and other information can be transmitted from the veliicle
150 10 the host 148.

2. Scheduling Methad

The scheduling occurs ai the host 140 and begins wiih
step 200 in FIG. 2. The host 140 receives transpoitation
requests from the erminals 120 (e.g , passenger terminals P
andior freight terminals T) in siep 210, Transportation
requests include requesis by a potential passenger or a group
ol passeogers 1o be picked up al one location and takea 1o @
destination. For example, a polenlial passenger can aceess
an Internet site at the host 148 from a passenger (or the
aumber of passengers) terminal P1 over the network 110 and
transmil a reguest 10 be picked up at the passenger depot in
Town A and taken to the passenger depot in Town B. The
transportation request can include a desired pick-up time, a
desired arrival time, number of pusseogers, and any other
information needed by the host 140 1o process he transpor-
tation request (e.g., credil card information, telephone
aumber, etc.). Transporlation requests also include requests
by freight shippers to pick up and deliver {reight [rom one
location w another location. For example, a {reight shupper
can access an Inlernet site at the host 140 from a freipht
terminal F1 over the actwork 110 and transmit 2 request 1o
pick up a specified number of carlons having specified
dimensions {i.e., volume) and weight from a warehouse in
“Town A and detiver it 1o 2 stare in ‘Town B3, A transportation
request can be a one-time reguest (c.g., 1o deliver a shipmem
frem Town A to Towa B on Day X) or a standing request
(¢.g., a matl contract to deliver mail between Town A and
Town B daily for three months).

Bt 15 to be cxpressly wnderstood that wnder some
embadimenss, transporiation requests can exclude passenger
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requests. In such an embodiment, passeager terminals P will
anly he able 1o access the route schedule at the bost 140 to
determine when and where a scheduled vehicle 156 will be
available to pick up passengers (t.c, the scheduled destina-
tions of a vehicle 150). Alternaively, iransportation reguests
for passemgers can be accepled only when a group of a
predetermined number of passengers (ic., a grovp of at least
len passengers) make a request.

It 15 also 10 he expressly understond that the information
conveyed by a transportation request will depead on design
considerations. [For example, the aperator of vehicle 150 can
require a reguest o transport freight 10 be specifie, describ-
ing the sive, weighl and conteals of a delivery. However, in
some embodiments, even a request to iransport freight need
not be specific as o stze and welght so long as it falls witbin
set guidelines (e.g., small, lightweight packages). 1ikewise,
in some embodiments, the operator of vehicle 156 can
require prepayment al the time the ransportation request is
submiited, while in other embodiments, the operator can bill
e freight shipper.

Once a transporiation request s received al the host L4},
the hast 144 creates a route in step 220. That is, preferably
the bost 140 accesses memory 145 and retneves a database
containing available vehicles and destinations. Where a
route already exists (2.2, a vehicle 150 is already scheduled

to travel 10 or oear the subject town), the host B will z

determine whether addetional passengers, [reight andjor
destinations can be added. If a route does not already exist
or an additional destinatior cannot be added to an existing
foute, 1he host 140 creates a pew roule (e.g., using conven-
tionally available mappmg software) based on past iraveled
routes, distance between destinations, major highways, elc.
A numbcer of rousing algorithars are conveationally available
to aid in the route planning. The host 140, in coe varialion,
may receive passenger and freight requesis to specific des-

tinations over a predetermined peniod of time or when :

enough requests are made betore gencrating a new route. For
example, it may receive passenger andior freight requests
aver 2 twenty-four hour period so 2s to schedule a new route.
Or, when it receives enough passenger and/or freight
requests that make a roule profitable, the new route is
mapped and scheduled. As another embodiment, with cach
passenger andfor freight request, the host 140 may
re-examine ajready issued schedules to see if the curreat
passenger and/or freight request can be fitled inte an existing
schedule to make an existing schedule even mure profilable.
In this latter embodiment, it may be that two or more
schedules are moditied wih the new passengerstreight
request o, for example, generate three profitable routes from
the two and the gew request. Any of a number of variations
1 the above are possible uoder the teachings of the present
Invention.

The host 140 then predicts arnval and departure times for
each destination along the newly scheduled route in step
230. The host 140 can use any suitalle algorithm to predici
arrival and departure times based on, for exsmple, mileage,
past ravel times, speed limuts, waflic reports, eic. to slep
240, the host 140 penerates a route schedule inchiding cach
destination along the route creatad v siep 220 and a core-
sponding predicted ardival and departure time for cach
destination. Other information can also be included, such as
directioas for the driver of the vehicle 150, estimated speed,
ele. Once the host 148 Bas generated 1he route schedule in
siep 248, the host 140 trapsmils 1he gencraled roule schedule
1o the vehicle 150 and the vehicle 134 begins to travel the
roulc.

Io step 250, the host 148 receives actval amival and
departure times from the vehicle 150 as the vehicle 156
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travels to destinations on the route. For example, when the
vehicle 150 arrives a1 a warehouse tn ‘Town A, the armival
time is transmitted, either avtoratically or manually by the
driver of vehicle 156, 10 the host 140. When the vehicle 150
depanis the warchouse in Town A, the departure time is
transmitted 1o the bost 140. The wvehicle ESU can also
transnait the time al eiher positions along the route (i.e., with
respect lo the GPS 178, discussed below). When the host
1446 receives the actual times from the vehicle 150, the host
140 updates the route schedule in step 260, changing the
predicied arrival or depariure time 10 reflect the acmal
arrtval or depariure lime. Also in step 260, the host 140
updates the predicted arrival and departure times of the other
destinations on the rouie based on the actual times. As such,
the wehicle is scheduled in real-time. That is, the route
schedule is apdated o reffect changes to the trapsportation
needs of the serviced communities and the 2ctaal traved and
loading times of the vehicke 150.

It is 1o be expressly vnderstood that the vehicle 150 can
transmil actual times to the host 140, the host 140 can poll
the vehicle 150, the wansmission of actual times can be
periodic, event driven (i.¢., when an actual time is different
from a predicted fims), vie. Likewise, the schedule need not
be constantly updated and can be fixed absenl an intecrupt
{i.¢., an actual ime that is diflerent {rom s predicted time).

In step 270, the host 140 posts the route schedule when it
is generated (i.¢., in step 2Z4) and as it s npdated {re,, in
step 2607 sa that the posted route schedule is accessible over
the getwork from any remote erminal 120 including at least
the passenger terminal P, the freight terminal F, and the
vehicle 150 For example, in the preferred embodiment
where the method of the presemt inveation is implemented
using an {nternet site, the rowde schedule is posted as @ web
page ai the Internet site and can he viewed by any remoie
terminal 120 that accesses that web page from the Internet
sitc. Howcever, it is undersicod that the terms “posting™ or
“posted” are nol limited to passively feaving the scheduele at
a fixed place 10 be accessed by the lerrminals 126 and 1s also
intended to include the host 140 actively transmilting the
schedule to the terminals 120, for cxample, by facsimile,
email, page, voice message, €iC.

11 is to be expressly understood that the steps shown in
FIG. 2 are those of a preferred embodiment of the method
of he present imvention. However, uader the eachings of the
present invention, the steps shown ia FIG. 2 can be per-
formed in any order, additional sleps can be added, or steps
can be omitted altogether vnder various embodiments of the
present invention.

Using the method of the present invention, vebicles 150
caa be scheduled to provide treipht and passenger transpor-
Latton services Lo arcas that previously had [ew or no mass
transit alternatives. The operation of vehicles 150 in these
areas can he profitable based both on the scheduling flex-
ibility {i.e., providing services on an “as needed” basis) and
[rom fees changed to haul freight 1o these areas. In addition,
the abilify 10 update the schedule to account for changes in
lransportalion requests ard the actual trave] times of the
vehicle 150 provide passengers and freight shippers with
current schedules 10 better plan their own schedules.

3. Example Schedules

1IGS. 3a-3¢ show examples of schedules generated hy
the host 1440 and accesstble by the lerminals 120 over the
network 110 wsing the method ol the present invention. FIG.
3a shows a schedule 38 generated by the host 140 using
the methad of the present dnvention (L., in step 240).
Schedule 300a contains a time ficld 310 displaying 1he time
that the schedule 30Ma was last updated or changed.
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Preferably, the schedule 3000 is updated immediately upon
any changes faking effect. Schedule 30a also contains a
fwo-dimensional data array containing 2 complete column
320, a destination column 330, an areival column 340, and
a departure colume 350 The destination column 330 lisis
each destination 335 that the vehicle 150 is scheduled to stop
at {i.¢., the rowte}. The arcival and departure columans 340
and 350, respectively, list the corresponding arrival and
depanure times {345, 355) for cach destination 335, I F1G.
3a, the vehicle 150 has eot arrived at any of the destinations
335 fisied in the roule schedule 3602 and therefore the times
listed under the arrival column 340 and the depariure
column 35( ase predicted times (i.e., delermined by the host
140 in swep 230). The complete column 320 indicates
whether the vehicle 156 bas ardved andfor deparied [rom the
cotresponding destination, as cxplained with reference to
FFIG. 36

[n FIG. 35, (he time ficki 310 has been updated by the host
140 {i.c., i step 260) 1o indicate the time thal the schedule
380h was last updated (ie., 830 am.). 1n addition, a
marking 325 in the complete column 320 indicates that the
vehicle 150 has already departed [rom the first deslination
335 (i.c., the Town A Post Office), and (hat the arrival fime
345 and depactere tieme 355 shawn for that destination 335

are aclual times reccived by the hest 146 Irom the vehicle 2

156 (i.c, in slep 250). In the cxample schedule shown in
¥1€;. 3b, the vehicle 150 arrived at the predicted time {ie.,
K00 a.m. shown in F1G. 3a), but did not depart until 8:25
a.m. As sech, the schedule 3006 has been updated by (he
host 140 (i.c., in slep 260) (o reflect the new predicted armival
time 345 and predicied depacure 1ime 355 from the remain-
ing, destinations. Fer cxample, the predicted arrival and
departure times for the Town A Warchouse are shown in
FIG. 3b having been updated to account for the ten minute
delay a1 the Town A Post Office.

It is to be understood that the marking 325 can be any
suilable marking and need not be the X7 shown in FIG. 35
t'or example, the letier “A™ can appear under the compleie
column 320 when the vehicle 150 has arrived, thus indicat-

ing, thal the arrival time 345 for that destteation is ae actual -

time while 1he departure time s still a predicted time. Under
this embodiment, the letter “{27 can appear when the velicle
150 depans, thus indicating that both the arrival time 345
and the departure time 355 are actual Umes for that desti-
naticn. Other embodiments are also contemplaled under the
teachings of the present invention.

In F1G. 3¢, the time field 310 has been updated by the host
148 (ic., in sicp 260) 10 mdicate the time that the schedule
300 was last updated (i.c., 9:45 am.). Markings 325
indicate that the vehicle 150 has arrived and departed from
the first two destinations and is therefore traveling w the
third destination (i.c., the Town C Post Office}. Again, the
arrival and departure times 345, 355 shown for the first two
destinations are actual times and those showa for ihe

remaining destinations are predicted tipes based on the s

actual timmes and other data as desenbed above (e, speed
ftmits, travel distance, eic.). In addition, the schedule 3¢
shown in FIG. 3¢ has been updated o remove # deslination
{i.e., the Towo B Hardware shown in FIG. 3a) (fom the route
(e.g.. doe 10 a request to seschedule or a request 10 cancel a
scheduled freipht delivery received at the host 140 from a
tereninal 124 in step 210). As such, the predicted amval and
departure itrnes 345, 355 for the remaining destinations have
heen updated hy the host 140 {ie., in step 260) 1o reflect this
change ¢ the schedele 300c.

It s to be sadersiood that althoegh 2 transportation
request reguesting that a delivery be cancelled is received by
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the host 140, the vehicle 150 can sull slop 10 pick up
passengers if desired under the teachings of the present
mvention. That is, baving received a canceltation, the hast
140 can leave the cancelled destination on the roule sched-
uie. In one such embodiment, the host 140 can fcave
cancelled desiinaticns on the route schedule if the cancel-
laticn 15 received witltin one hour of the vehicle 150 reach-
ing that destination, if there are also requests for passenger
transpartation at that destination, ete. Alicrnalively, the host
140 can cancel a destination if another nearby destinalion
has mol been cancelled. Such modifications increase the
reliabifity of the route schedule, especially for passengers.
These modifications are design considerations and fall
within the scope of the method of the present inveation.

Ia FIG. 34, (he time ficld 310 has been updated by the kost
140 (1.c, ia sicp 260) 1o reflect the time that the schedule
300d was last updated (i.e., 9:55 a.m.). 1n addition, another
destination (i¢., the Town C Grocery) has been added 1o the
schedule 3004 {i.e., in step 210) and the predicted arrival and
departure times 345, 353 for the remainiag destinations have
been updated by the host 140 (1.e., in step 260) 1o reflect this
change 1o the schedule 3804,

In FIG. 3¢, the time [ield 310 bas been updated by the bost
140 (i.e., in step 260) to reflect the time that the schedule
300d was last updated (i.c., 11:00 a.m.). In addition, FIG. 3¢
lustrates an allernative cmbodiment in which the vehicle
150 is equipped with a global positioning system 170 As
suchi, vehicle posittoning data {i.e., the vehicle location,
speed, et ) determined by the global positioning system 170
and/or olher electronic equipment {1.¢., speedameter, ete.yon
the vehicle 15 is transmilled over the network 11 to the
host 140. The vehicle positioring data caa be used by the
bost 140 (i.e., using a suitable algorithm} 1o update and post
nearly instantancous scheduling data 360 in step 276 {e.g.,
distance, time, etc. before vehicle 150 reaches a destination
333). The vchicle positioning data can also be used to update
the predicted arrival and departure tmes 345, 355 of the
remaiing destinations, as shown in FIG. 3¢

it is to be expressly voderstood that the schedules showan
in FIGS. da—¢ arc examples and are intended only to
itlustrate the method of the present inveation. Other sched-
ules are contemplated under the teachings ol the present
invention, and can contzin more or less information than that
shown in FIGS. 3a—¢. For cxample, various color schemes
can be employed Lo indicate additional information. That is,
predicted times can appear in red while actual times appear
inr black. 1o another embodimeat, the actual times can be
posted next 10 the predicted times so that the predicted limes
can be compared {o the actual imes (or reliability of the
predicted times. In yet another embodiment, the current tune
15 displayced 1o additios to the tume the schedule was last
updated. Likewise, the tme ficld can also contain the dalte,
a countdown to the next ammival and/or depanure of vehicle
130, etc.

4_ Scheduiiog Routes

io FIG. 4, the process slep 220 ia FIG. 2 is sct forth in
greater detail. The process step, in [F1G_ 4, enters at 22fkq and
stops al 220b. Stage 220 is entered afier stage 210 yeceives
transportation requests. These transportalion requests can be
passenger or freight requests.

in step 400 the host 140 searches the exisling roule
pertinent o the received Iranspodalion requesl. This search
is performed io memory 145 (FIG. 1) and more specifically
in a route databzse 145¢. Once all available existing routes
pertinent to the received ransporianon request are relricved,
slage 410 is eptered to ascenain what whether or ot the
existing fransporiation request (these requests can be one or
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several) can be added to existing routes. I they can be added
10 existing routes, then stage 420 is entered and these
additional transportation cequests are added to the existing
rouics, As will be explained later, with respect 1o FIG. 5, this
determination in stage 410 is one whether or not a passenger
seat will be available for a passenger lragsportation request
from the requested pick up o the requested destination and,
likewise, [reight requirements for a freight transportalion
requesi from a requesied pick up 10 2 reguested destination.
{f a passenger seat or freight space is available, then in stage
420, the process of the present invention adds the new
request 10 exisiing rouies. If they cannot be added 1o existing
routes because the routes are filled with respect to the
transportation request, then stage 430 1s entered.

In stage 430, the host 140 leoks al the existing route
pertinent to the wansportalion request selected from the
route database 143z and performs conventional software
analysis determining whether or not the routes cuan be
modified, partially combinied ogeiher, split {¢.g., lwo rouics

into three} in order to handle the new transportation request. 2

For example, assume twa existing routes are uncovered in
siep 404 and there are four additional ransportation requests
for passengers and freight. Upon conventional critical path
analysis, it is discovered that modifying the two existing
roules by creating three routes from the 1wo and the {our
rapsporlation requests aclually results in three new roules
which are al least as profitable as the prior two and, most
likely, inore profitable. 1n the modify stage 430, the passen-
ger seak availability for the existing routes and the new route,
the Treight requirements for Lhe existing roules and the aew
routes are all considered along with profitability as wall be
subscquently explaised with respect to FIG. 5. 1f it is
possible i0 modily, then stage 440 1s enlered and the
modification occurs. If aot, then the existing routes are left

alone and in stage 450 a new roule is created for the received

tragsportation requests. I there are not enough seceived
transportation requests, then stage 210 is re-entered and the
whole process repeals until enough received transportation
requests are obtaized 10 make a gew rouie in stage 450, In
stage 450, the passenger scal availability, the freight
requirements, and the profitability of the new route are all
considered and, if proper, stage 460 is entered to creaie a
new route. It is 10 be expressly understood that the process
of FIG. 2 and FIGS. 4 and 5 is a continuous and ieralive
process which may be periodic, a periodic, or continuously
operating in the background of the host 140. From a pas-
senger poiat of view or from a freight shipment point of
view, lhe destination of each individual transportation
request remains the same whether or aot the roules are
dvpamically changing. The poal is to maximize passenger
seal usage, ship as much as possible freight, and 1o receive
a maximum profitability figure.

In 110G, 5 and in each 416, 430, and 450, each new
transportation reques! is evalualed as to available passenger
scals in slage 51@, avaidable [reipht requirements {ic.,
volume and weight) in stage 520, profitability in stage 530
and, if the answer is yes to all three, then adding {stage 420),
modification {stage 440), or creation (stage 450) is entered.
It is 1o be cxpressly undersiood that many variations o the
method presented in F1GS. 4 and 5 can oceur. Tor example,
rather than determining profitability in stage 538, this step
cag be chiminated since having a predeleanincd number of
passenger seats {ifted in stage 850 andior the {reight wquire-
meats tulfilled in stage 520 would indicate profitabitity
without a scparate stage. Indeed, it s the combined usage of
the passenger seals 510 and the freight space 520 that could
achieve a profit value. I'er example, two or three passengers
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with eighty percent of the freight space could indicaie
profitability or minety percent of the passenger seats filled
with twenty pereent of the freight requirements utilized
could indicate profitability or any suitable combined figure.
With respect 1o using a profitability delermination in stage
330, the profil value of cach passenger and ihe profit valuc
of each freight shipment could be determined 10 arrive at an
overall predetermined profit figure for the vehicle traveling
the route which would have to be achieved for the travel to
occur and the roule to be created. 1t is lo be waderstood that
the freight transportation requesis include reservations for
cubic space {whether or not the space is actvally used) in the
creation ol a rowe.
The foeregoing discussion of the invention has been pre-
sented for purposes of illusiration and description. Further,
the description is not intended 1o limit the invention 1o the
form disclosed herein. Consequently, variation and modidi-
cation commensurate with the above teachings, within the
skill and krowledge of the relevant ari, are withia the scope
of the preseat invention. The embodiment described herein
and above is further intended to explain the hest made
presently kaown of practicing the invention and 10 enable
others skilled i the art o wiilize (he inventien as such, or in
ulher embodiments, and with the various modifications
required by their particular application or uses of the inven-
tion. It 15 iniended that the appended claims be construed Lo
include allernawe embodiments 1o the extent penmited by the
prior art,
{ claim:
1. A method of scheduling a vehicle for transporting
freight and passcogers using 4 host conoected over a get-
wark 1o a plurality of freight terminals and a piurality of
passcoger lenminals, said method compuising the steps of:
receiving over the network freight transpoctation requests
coalaining pickup limes, pickup locations, destinalion
times, destination locations, and freight requirements at
the host from said plurality of freight terminals;

receiviag passenger hranspariation requests containing
pickup times, pickup locations, destination fimes, des-
tination locations, and the mumber of passengers at the
host from said plurality of passenger lerminals;

creating a route ai the host for the vehicle having desti-
nations based on said received (ransporation requests,
said route created only when the vehicle can transport
a predetermined number of passengers and 4 predeter-
mined freighl requirement;

predicting at the host an arrival time and a departure time

for each destination along said route;

generating al the host a route schedule iscluding sand

predicied amrival and departuee times for each destina-
lion zlong said route;

receiving at the bost actual times at said host {roo said

vehicle as said vehicle travels to each destination along
said roulc;

updaling said geperated route schedule at said host to

include said reeeived actual Umes.

2. The method of clawm I further including the step of:

posting said generated and updated route schedules al said

host, said posted route schedule accessible from any
remoie terminal including at least said passeager
terminal, said freight terminal, and said vebicle over
said petwork.

3. The method of claim 1 wherein the step of updating,
said route schedule further includes the steps ol

adding a destination to said gencrated route schedule;

adjusting said predicled armval and depariure times based

on said added destination.
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4. The method of claim 1 wherein the step of updating
said route schedule further includes the steps of:

canceling a destination {rom said generated roule sched-

ule;

adjusting said predicted amival and departure times based

on said cancelled destination.

5. The method of claim 1 wherein said transportation
requests are sclected from the group consisting of requests
to deliver freight, requests to transporl passengers, requests
lo cancel passenpers, and requests to cancel scheduled
tretght deliveries.

6. The method of claim 1 funher including the step of
recerving vehicle positioaing data from a global posilioning
system over the network at said host, said generated route
schedule furtber including said vehicle positioning data.

7. The methed of claim 1 further including the step of
adjusting said predicted arrival and departure times based on
said vehicle positioning data.

8. A method of scheduling freight and passengers for

Iransport using a host connected over a network 1o a plurality
of freight terminals and a plurality of passenger terminals,
satd method comprising the steps of:
receiving over the nctwork (ransportation requests at the
host from said plurality of freight 1crminals and {rom
said plurafity of passenger terminals;
crealiag a route for the vehicle at the host only when a
predetermined profit value based on said received
Iransportation requesis 1s generated;

predicting at the host an araval fime and 2 departure ime 3

tor each destination along said roule;

gencraling a rovle schedule at the bosi inciuding said
predicted arrival and departure times for each destina-
tion aleag said route.

9. The method of claim § [urther comprising the steps of: -

receiving aclual times at said haost from said vehicle as
saidt vehicle travels to cach destination along said route;
updaling said generated route schedule at said host to
mclude said received actual limes.
10. The methed of claim 8 whercin said slep of creating
a route is based only on said received transportation
requests.
11, The method of claim 8 whercin the said step of
creating a roule further includes the sieps of:
analyzing existing routes stored in memary al the host;
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adding one or more destinations based on said received
transperiation fequests 10 said existing routes when
passenger seats and {reight requirements are avatlable.

12. 'The method of claim 8 wherein said step of creating
a route further incledes the sieps of:

analyzing cxisting routes stored 10 memory at the host;

modifying the exisling routes 0 accommodate said

received transportation requests;

creating new routes based on said received transporiation

requests and said existing roules.

13. A method of scheduling freight and passengers for
transport using a host connected over a network 10 a plurality
of freight terminals and a pluralily of passenger erminals,
said method comprising the steps of:

receiving over the netwaork transportation requests at said

host from said plurality of freight terminals and from
said plurality of passenger terminals;

analyzing existing routes stored i memory at the host;

modifving 21 the hest the existing routes 10 accommodate

said received fransportation requests;

creating new routes at the host based on said received

transportation requests and said existing oules only
when at least a predetermined profil value for each new
route is obtained;

predicting an arrival time and a departure tme for each

destination along said roulc;

generaling a route scheduke for each new route including

said predicled arrtval and depariure limes for cach
destination along said rounic.

14. The method of claim 13 funther comprising the steps
of:

receiving actual tmes at said host from said vehicle as

said vehicle travels to each destination aloog said roule;

updating said generated roule schedule al said host (o

include said received actual times.

15. The method of claim 13 wherein said transportation
requests are selected from the group consisting of requests
1o deliver freight, requests to iransport passengers, requests
10 cance] passengers, and requests 10 cancel scheduled
freight dehiveries.

16 The method of claim 13 further including the siep of
receiving vehicle positioning data from a global positioning
system over the network at the host, szid generated route
schedule further including said vehicle positioning data.

x k& * &
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