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METHOD TO SCHEDULEAVEHICLE IN 
REAL-TIME TO TRANSPORT FREIGHT AND 

PASSENGERS 

RELATED INVENTIONS 

0001) This application claims the benefit under 35 U.S.C. 
S 119(e) of U.S. Provisional Application Ser. No. 60/217, 
247 filed on Jul. 10, 2000 entitled METHOD TO SCHED 
ULE A VEHICLE IN REAL-TIME TO TRANSPORT 
FREIGHT AND PASSENGERS. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. This application relates to scheduling methods. 
More specifically, the present invention relates to Schedul 
ing, in real time, freight and passenger transportation. 
0004 2. Statement of the Problem 
0005. Many routes serviced by passenger coaches to 
outlying areas (e.g., farming and mountain communities) 
have become unprofitable as the cost of Servicing the route 
exceeded passenger demand. AS Such, these routes were 
dropped, reducing the mobility of people living in these 
areas who are unable to afford private transportation (e.g., 
Some elderly, disabled, and economically disadvantaged 
residents). Therefore, a need exists to Schedule new routes 
using a vehicle that can Simultaneously transport both pas 
Sengers and freight, thereby ensuring the profitability of the 
route with fees charged for transportation of freight while 
Servicing the transportation needs of passengers in these 
outlying areas. 
0006. In addition, the need to have freight delivered, 
especially in outlying areas, 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 a mountain community can cause a local grocery 
Store to run short on Supplies and thus require a shipment 
that was not needed nor predicted just a day earlier. Or a 
hardware Store near a farming community may do heavy 
business one week and hardly any business the following 
two weeks. AS Such shipments are only required on an “as 
needed” basis. Therefore, another need exists to maintain the 
flexibility of the transportation Schedule for both passenger 
and freight transportation to accommodate the needs of the 
various communities. 

0007 Finally, the transportation demands can change 
even after the vehicle is in route. For example, where the 
vehicle was scheduled to travel through Town A for a single 
delivery, and that delivery has been cancelled, there may no 
longer be Sufficient reason for the vehicle to travel through 
Town A. Therefore, yet another need exists to update the 
transportation Schedule in real-time based on changes to the 
transportation needs of the Serviced communities. 
0008. The prior art does not address scheduling both 
freight and passenger transportation to meet the needs 
described above. Prior art passenger Scheduling (i.e., air 
lines, trains, coaches, etc.) generally uses fixed schedules. 
That is, the destinations and corresponding arrival/departure 
times are fixed whether there is a demand for Service at a 
given location and time or not. Passenger Schedules can be 
"bumped” in certain situations. For instance, an airline may 
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reschedule or reroute flights due to weather conditions at one 
of the airports. However, these Schedules are not created in 
real-time based on the transportation needs of the Serviced 
communities. Instead, these Schedules are "bumped” based 
on external factors (i.e., the weather, engine problems, etc.). 
These schedules are still fixed. 

0009. Likewise, prior art freight scheduling typically 
does not provide fixed Schedules due to the ever-changing 
nature of freight transportation. Instead, prior art freight 
Scheduling generally provides a rate and a cutoff time for 
requests where the freight must be delivered by a deadline 
(e.g., a request to deliver 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 
matching Services for equipment owners. For example, 
where a truck has delivered freight from City A where the 
truck is based, to City B, a load matching Service finds a 
freight that needs to be delivered from City B to City A or 
Somewhere near City A So that the truck does not make the 
return trip without a load. 
0010) A number of prior art 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 location of delivery vehicles. The controller compares 
the actual location of the delivery vehicle to the delivery 
location, estimates the time of arrival to the delivery loca 
tion, and notifies the recipient at the delivery location of the 
pending delivery time. 
0011 U.S. Pat. No. 4,092,718 sets forth a computerized 
dispatching system that 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 from the bus and to skip 
any other stops. The central computer activates indicators at 
each bus station to show the arrival time of the next vehicle 
or whether that Stop will be skipped. In one example, a 
passenger aboard a bus can access the central computer and 
change a disembarkation Stop to another Stop. Upon receiv 
ing requests Such as this, the central computer provides 
routing instructions and new display information at each 
Station. 

0012 U.S. Pat. No. 5,987,377 pertains to a method and 
apparatus for determining the expected time of arrival of 
delivery truck. The delivery truck has a mobile unit which 
determines its vehicle position and expected time of arrival. 
The expected time of arrival is updated continuously 
throughout the trip. In the event a delivery is late, a central 
dispatch can inform the party awaiting the delivery of the 
lateneSS and what the new delivery time is. 
0013 U.S. Pat. No. 6,006,159 sets forth a public transit 
vehicle arrival information system. The transit vehicles have 
GPS devices which communicate with a central computer. A 
passenger can use a portable acceSS means Such as a pager, 
notebook, a palm computer to ascertain the estimated arrival 
time. This approach is also capable of determining the 
number of occupied and unoccupied Seats in a vehicle. The 
System operates in 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 to arrival time or can receive the information over a 
personal computer, a home, a laptop, etc. 
0014 None of the above references teach the real time 
Scheduling of both passengers and freight from a single 
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vehicle. Hence, -a need exists that provides a Scheduling 
method that utilizes a vehicle that is capable of hauling both 
freight and transporting passengers that provides a real time 
Scheduling process for both passengers and freight. An 
example of Such a vehicle is found in co-pending patent 
application Ser. No. 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. Solution to the Problem 

0.015 The present invention is a method to schedule a 
vehicle in real-time to Simultaneously transport freight and 
passengers. By Scheduling the vehicle to transport both 
passengers and freight, the profitability of existing routes 
increases and new routes can be added (i.e., the transporta 
tion of freight provides a guaranteed Source of income 
regardless of the number of passengers, if any). In addition, 
under one embodiment of the present invention, a passenger 
route is reactively Scheduled as a result of freight becoming 
available on the same route. Under another embodiment, 
passengers or groups of passengers can also Submit trans 
portation requests. Thus, Schedules can be created on an “as 
needed” basis. For example, a vehicle can be Scheduled to 
travel among Towns A, B, and C one day, and Towns A and 
D the next, based on the transportation needs of the various 
communities. The schedule is not fixed and therefore the 
method of the present invention accommodates the needs of 
the various communities. Finally, requests from ShipperS and 
passengers are received using the method of the present 
invention, and the Schedule is continually updated in real 
time to reflect any changes due to these requests, fluctuating 
delivery times (e.g., to allow for time requirements to load 
larger freight), and actual vehicle travel times. Thus, the 
Scheduling method of the present invention allows for new 
unserved or underServed passenger and freight routes to be 
added on a real-time basis as either becomes available on the 
route and the Schedule is constantly updated as passenger 
and freight requirements dictate. 

2. Summary 
0016. The present invention is a method of scheduling a 
vehicle in real-time to transport both freight and passengers 
Simultaneously. A host receives transportation requests from 
a freight terminal and/or a passenger terminal connected to 
the host over a network (e.g., the Internet). The transporta 
tion requests can be requests to pick up and deliver freight, 
to transport passengers, to reschedule a previously Sched 
uled or cancelled request, to cancel a previously Scheduled 
request, etc. The host then creates a route or routes having 
destinations based on the received transportation requests. 
The host predicts arrival and departure times for each 
destination along the route and generates a route Schedule 
including at least the predicted arrival and departure times 
for each destination along the route. The generated route 
Schedule is then transmitted to 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 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 
updates the route Schedule with the received actual arrival 
and departure times and the adjusted predicted times. 
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0017. The host can also update the route schedule to 
include new destinations that are added after the vehicle 
begins traveling the route and to remove destinations when 
previously Scheduled destinations are cancelled. In another 
embodiment, the host receives vehicle positioning data from 
a global positioning System over the network and uses the 
vehicle positioning data to adjust the predicted arrival and 
departure times. In each embodiment, the generated and 
updated route schedules are posted at Said host (e.g., on a 
web page at an Internet Site) So that the route Schedule is 
accessible from any remote terminal (e.g., the passenger 
terminal, the freight terminal, the vehicle itself, etc.) over the 
network. AS Such, both the passenger and freight Shipper can 
acceSS updated vehicle Schedules and plan their transporta 
tion needs accordingly. 
0018. 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 drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0019 FIG. 1 is a block diagram of a communications 
System over which a method of the present invention is 
implemented. 

0020 FIG. 2 is a flow chart setting forth the steps of a 
preferred method of the present invention. 
0021 FIG. 3a is an example of a schedule generated 
using the method of the present invention. 
0022 FIG. 3b shows the example schedule of FIG. 3a 
updated to show an actual arrival and departure time using 
the method of the present invention. 
0023 FIG. 3c shows the example schedule of FIG. 3b 
updated to show a cancelled destination using the method of 
the present invention. 
0024 FIG. 3d shows the example schedule of FIG. 3c 
updated to show an added destination using the method of 
the present invention. 
0025 FIG. 3e shows the example schedule of FIG. 3c 
updated to show predicted arrival and departure times based 
on a global positioning System and using the method of the 
present invention. 
0026 FIG. 4 is a flow chart setting forth the process step 
for creating a route. 
0027 FIG. 5 is a flow chart setting the profitability 
determination proceSS Steps. 
0028 FIGS. 6(a) and 6(b) are passenger and freight 
vehicles from U.S. patent application Ser. No. 09/634,326. 

DETAILED DESCRIPTION OF THE 
INVENTION 

1. Overview 

0029. The method of the present invention is imple 
mented over a communications system 100 such as that 
shown in FIG.1. Users access a network 110 from terminals 
120 (e.g., P1, P2s. Pi indicating passenger terminals and 
F1, F2, . . . Fi indicating freight terminals). It is to be 
understood that while the terminals 120 are designated as 
passenger terminals P and freight terminals F, the terminals 
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are preferably otherwise indistinguishable and the same 
terminal can be used by either a passenger or a freight 
Shipper. Terminals 120 are interconnected (e.g., line 122 or 
through an Internet Service Provider 130) over the network 
110 to a host 140. A similar terminal 120 can also be used 
on-board the vehicle 150. The host 140 is connected to the 
network 110 through a direct connection (or through an ISP, 
not shown) over line 142. 
0030) The host 140 is used to schedule a vehicle 150 to 
transport passengers and freight. The vehicle 150 is 
equipped to transport both passengers and freight (Such as 
that disclosed in co-owned U.S. patent application Ser. No. 
09/634.326, filed on Aug. 7, 2000) and is preferably sched 
uled, using the method of the present invention, to provide 
passenger Service to remote areas (e.g., outlying farming or 
mountain communities) where Such Service was previously 
unprofitable or unavailable. 

0031. The vehicle in the aforesaid patent application is 
shown in FIGS. 6(a) and 6(b). The vehicle 600a has pas 
senger area 620a and a freight area 630a. The vehicle 600a 
is shown carrying two, tenfoot long intermodal containers 
650a and 650b, removably attached to the freight area 630a. 
The vehicle 600a can be operated as a conventional freight 
carrier in the trucking industry. That is, the doors 610 of 
container 650a are opened, and some freight 640 is removed 
from the container 650a (e.g., using forklift 625), then the 
doors 610 are closed and the vehicle continues to the next 
stop with the same container 650a. Indeed, the freight area 
630a can be an enclosure that is constructed as an integral 
part of the vehicle 600a and need not be removable at all. 
Alternatively, entire containers 650a, b can be delivered, 
removed, and the vehicle 600a reloaded with other contain 
ers 650a,b. As such, the vehicle 600a can participate in any 
number of freight markets. For example, the vehicle 600a 
can be used to deliver individual Shipments to loading docks 
(e.g., under a post office or package delivery contract, or 
automobiles to dealerships), deliver individual shipments to 
multiple destinations (e.g., a shipment of clothes to a retail 
outlet and a shipment of electronics to another retail outlet 
or warehouse), or deliver entire containers (e.g., to freight 
Staging areas, warehouses, Shipyards, trains), etc. Alterna 
tively, the vehicle 600a can operate in a combination mode 
where some freight 640 is unloaded at several stops and the 
entire container 650a is unloaded from the vehicle 600a and 
a full container 650a is loaded onto the vehicle 600a at the 
final stop. The above examples are merely illustrative of the 
various and different types of freight the vehicle 600a can 
carry. 

0032. It is understood that the vehicle 600a is not to be 
limited by the type of freight loaded onto freight area 630a. 
Indeed, in another embodiment shown in FIG. 6(b), the 
freight loaded on a flatbed area 630a (i.e., having sufficient 
Support structure or heavy decking as described above) need 
not be containerized at all (e.g., automobile 650, construc 
tion equipment, lumber, conduit, etc.) and can be attached to 
the freight area 630a using any Suitable conventional attach 
ments (e.g., Straps 660, chains, gates, etc.). 
0.033 Although operating a vehicle for passenger service 
only in these remote areas would not be profitable and 
indeed may not even cover the operation costs, the operator 
of vehicle 150 is able to cover the operation costs and realize 
a profit by also transporting freight to these remote areas. 

May 9, 2002 

The operator is thus able to Simultaneously offer passenger 
Service to these remote areas using the same vehicle 150 as 
used for freight transportation. 

0034). It is to be understood that the vehicle 150 can be 
any vehicle and is not limited to that disclosed by the 
above-referenced co-owned patent application. For 
example, the method of the present invention can be used to 
Schedule airplanes, Ships, boats, ferries, trains, conventional 
passenger coaches, etc. In addition, the method of the 
present invention can be used to schedule the vehicle 150 for 
operation in any area and is not limited to outlying areas. For 
example, the vehicle 150 can be scheduled using the method 
of the present invention to travel in an urban intra-city 
environment, for intercity travel, etc. 
0035) In a preferred embodiment, the communications 
system 100 is a conventional Intranet or the Internet and the 
terminals 120 and the host 140 are personal computers (e.g., 
conventionally available PENTIUM-based computers) or 
other Internet appliances (e.g., digital handheld telephones 
with Internet access) with access to the network 110 (e.g., 
via modem, network card, direct cable access, etc.). Users 
access a website Stored at the host (e.g., in memory 145) 
from the terminals 120. Such access over the Internet is 
conventional and typically involves the use of a domain 
name (e.g., www.<domain name>.com). The host 140 
receives information input at the terminal 120 and displayS 
the requested website at the terminal 120. The host 140 can 
also be used to perform routine functions, update the web 
Site, permit administrator or operator input, etc. It is under 
stood that the use of websites and the Internet is conven 
tional and other arrangements are possible (e.g., where the 
website is stored at an ISP). 
0036. It is to be expressly understood that any suitable 
communications System 100 can be used under the teachings 
of the present invention. Furthermore, the network 110 can 
be land-based, satellite-based, direct cable (e.g., DSL, 
LAN), etc., or any combination thereof. Likewise, any type 
of terminal 120 (e.g., cellular phones, digital phones, fac 
Simile machines, etc.) and any number of terminals 120 
(e.g., P1, P2, ... Pi; F1, F2 . . . Fi) can be connected 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 multiple components Such as 
conventionally networked computers. 

0037. In the preferred embodiment, it is to be understood 
that each terminal 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 
memory (ROM), any Suitable form of Storage disk (e.g., 
magnetic tape, hard disk, floppy 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 140 or the terminals 120 or independently 
thereof with Separate access thereto. 
0038. In another embodiment, the vehicle 150 is also 
equipped with a conventionally available global positioning 
system (GPS) 170. The GPS provides vehicle positioning 
data that can be transmitted from the vehicle 150 to the host 
140 over the network 110. This vehicle positioning data can 
be used by the host for any number of functions including 
predicting and updating the predicted arrival and departure 
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times, as explained in more detail below. Likewise, the 
vehicle Speed and other information can be transmitted from 
the vehicle 150 to the host 140. 

2. Scheduling Method 

0.039 The scheduling occurs at the host 140 and begins 
with step 200 in FIG.2. The host 140 receives transportation 
requests from the terminals 120 (e.g., passenger terminals P 
and/or freight terminals F) in step 210. Transportation 
requests include requests by a potential passenger or a group 
of passengers to be picked up at one location and taken to a 
destination. For example, a potential passenger can acceSS 
an Internet site at the host 140 from a passenger (or the 
number of passengers) terminal P1 over the network 110 and 
transmit a request to 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 passengers, and any other 
information needed by the host 140 to process the transpor 
tation request (e.g., credit card information, telephone num 
ber, etc.). Transportation requests also include requests by 
freight Shippers to pick up and deliver freight from one 
location to another location. For example, a freight Shipper 
can access an Internet site at the host 140 from a freight 
terminal F1 over the network 110 and transmit a request to 
pick up a specified number of cartons having Specified 
dimensions (i.e., volume) and weight from a warehouse in 
Town A and deliver it to a store in Town B. A transportation 
request can be a one-time request (e.g., to deliver a shipment 
from Town A to Town B on Day X) or a standing request 
(e.g., a mail contract to deliver mail between Town A and 
Town B daily for three months). 
0040. It is to be expressly understood that under some 
embodiments, transportation requests can exclude passenger 
requests. In Such an embodiment, passenger terminals P will 
only be able to access the route schedule at the host 140 to 
determine when and where a scheduled vehicle 150 will be 
available to pick up passengers (i.e., the Scheduled destina 
tions of a vehicle 150). Alternatively, transportation requests 
for passengers can be accepted only when a group of a 
predetermined number of passengers (i.e., a group of at least 
ten passengers) make a request. 
0041. It is also to be expressly understood that the 
information conveyed by a transportation request will 
depend on design considerations. For example, the operator 
of vehicle 150 can require a request to transport freight to be 
Specific, describing the size, weight and contents of a 
delivery. However, in Some embodiments, even a request to 
transport freight need not be specific as to Size and weight 
So long as it falls within Set guidelines (e.g., Small, light 
weight packages). Likewise, in Some embodiments, the 
operator of vehicle 150 can require prepayment at the time 
the transportation request is Submitted, while in other 
embodiments, the operator can bill the freight Shipper. 
0042. Once a transportation request is received at the host 
140, the host 140 creates a route in step 220. That is, 
preferably the host 140 accesses memory 145 and retrieves 
a database containing available vehicles and destinations. 
Where a route already exists (e.g., a vehicle 150 is already 
scheduled to travel to or near the subject town), the host 140 
will determine whether additional passengers, freight and/or 
destinations can be added. If a route does not already exist 
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or an additional destination cannot be added to an existing 
route, the host 140 creates a new route (e.g., using conven 
tionally available mapping Software) based on past traveled 
routes, distance between destinations, major highways, etc. 
A number of routing algorithms are conventionally available 
to aid in the route planning. The host 140, in one variation, 
may receive passenger and freight requests to Specific des 
tinations over a predetermined period of time or when 
enough requests are made before generating a new route. For 
example, it may receive passenger and/or freight requests 
over a twenty-four hour period So as to Schedule a new route. 
Or, when it receives enough passenger and/or freight 
requests that make a route profitable, the new route is 
mapped and Scheduled. AS another embodiment, with each 
passenger and/or freight request, the host 140 may re 
examine already issued Schedules to see if the current 
passenger and/or freight request can be fitted into an existing 
Schedule to make an existing Schedule even more profitable. 
In this latter embodiment, it may be that two or more 
Schedules are modified with the new passenger/freight 
request to, for example, generate three profitable routes from 
the two and the new request. Any of a number of variations 
to the above are possible under the teachings of the present 
invention. 

0043. The host 140 then predicts arrival and departure 
times for each destination along the newly Scheduled route 
in step 230. The host 140 can use any suitable algorithm to 
predict arrival and departure times based on, for example, 
mileage, past travel times, Speed limits, traffic reports, etc. In 
Step 240, the host 140 generates a route Schedule including 
each destination along the route created in Step 220 and a 
corresponding predicted arrival and departure time for each 
destination. Other information can also be included, Such as 
directions for the driver of the vehicle 150, estimated speed, 
etc. Once the host 140 has generated the route schedule in 
step 240, the host 140 transmits the generated route schedule 
to the vehicle 150 and the vehicle 150 begins to travel the 
rOute. 

0044) In step 250, the host 140 receives actual arrival and 
departure times from the vehicle 150 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 transmitted, either automatically or manually by the 
driver of vehicle 150, to the host 140. When the vehicle 150 
departs the warehouse in Town A, the departure time is 
transmitted to the host 140. The vehicle 150 can also 
transmit the time at other positions along the route (i.e., with 
respect to the GPS 170, discussed below). When the host 
140 receives the actual times from the vehicle 150, the host 
140 updates the route schedule in step 260, changing the 
predicted arrival or departure time to reflect the actual 
arrival or departure time. Also in step 260, the host 140 
updates the predicted arrival and departure times of the other 
destinations 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 to the transportation 
needs of the Serviced communities and the actual travel and 
loading times of the vehicle 150. 
0045. It is to be expressly understood that the vehicle 150 
can transmit actual times to the host 140, the host 140 can 
poll the vehicle 150, the transmission of actual times can be 
periodic, event driven (i.e., when an actual time is different 
from a predicted time), etc. Likewise, the Schedule need not 
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be constantly updated and can be fixed absent an interrupt 
(i.e., an actual time that is different from a predicted time). 
0046) In step 270, the host 140 posts the route schedule 
when it is generated (i.e., in Step 240) and as it is updated 
(i.e., in Step 260) So that the posted route Schedule is 
accessible over the network from any remote terminal 120 
including at least the passenger terminal P, the freight 
terminal F, and the vehicle 150. For example, in the pre 
ferred embodiment where the method of the present inven 
tion is implemented using an Internet Site, the route Schedule 
is posted as a web page at the Internet Site and can be viewed 
by any remote terminal 120 that accesses that web page from 
the Internet site. However, it is understood that the terms 
"posting” or “posted' are not limited to passively leaving the 
schedule at a fixed place to be accessed by the terminals 120 
and is also intended to include the host 140 actively trans 
mitting the schedule to the terminals 120, for example, by 
facsimile, email, page, Voice message, etc. 
0047. It is to be expressly understood that the steps 
shown in FIG. 2 are those of a preferred embodiment of the 
method of the present invention. However, under the teach 
ings of the present invention, the Steps shown in FIG. 2 can 
be performed in any order, additional StepS can be added, or 
StepS can be omitted altogether under various embodiments 
of the present invention. 
0.048. Using the method of the present invention, vehicles 
150 can be scheduled to provide freight and passenger 
transportation Services to areas that previously had few or no 
mass transit alternatives. The operation of vehicles 150 in 
these areas can be profitable based both on the Scheduling 
flexibility (i.e., providing Services on an “as needed” basis) 
and from fees charged to haul freight in these areas. In 
addition, the ability to update the Schedule to account for 
changes in transportation requests and the actual travel times 
of the vehicle 150 provide passengers and freight shippers 
with current schedules to better plan their own schedules. 

3. Example Schedules 

0049 FIGS. 3a-3e show examples of schedules gener 
ated by the host 140 and accessible by the terminals 120 over 
the network 110 using the method of the present invention. 
FIG. 3a shows a schedule 300a generated by the host 140 
using the method of the present invention (i.e., in step 240). 
Schedule 300a contains a time field 310 displaying the time 
that the schedule 300a was last updated or changed. Pref 
erably, the schedule 300a is updated immediately upon any 
changes taking effect. Schedule 300a also contains a two 
dimensional data array containing a complete column 320, 
a destination column 330, an arrival column 340, and a 
departure column 350. The destination column 330 lists each 
destination 335 that the vehicle 150 is scheduled to stop at 
(i.e., the route). The arrival and departure columns 340 and 
350, respectively, list the corresponding arrival and depar 
ture times (345, 355) for each destination 335. In FIG. 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 340 and the departure 
column 350 are predicted times (i.e., determined by the host 
140 in step 230). The complete column 320 indicates 
whether the vehicle 150 has arrived and/or departed from the 
corresponding destination, as explained with reference to 
FIG. 3b. 
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0050. In FIG. 3b, the time field 310 has been updated by 
the host 140 (i.e., in step 260) to indicate the time that the 
schedule 300b was last updated (i.e., 8:30 a.m.). In addition, 
a marking 325 in the complete column 320 indicates that the 
vehicle 150 has already departed from the first destination 
335 (i.e., the Town A Post Office), and that the arrival time 
345 and departure time 355 shown for that destination 335 
are actual times received by the host 140 from the vehicle 
150 (i.e., in step 250). In the example schedule shown in 
FIG. 3b, the vehicle 150 arrived at the predicted time (i.e., 
8:00 a.m. shown in FIG. 3a), but did not depart until 8:25 
a.m. As such, the schedule 300b 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 example, the predicted arrival and 
departure times for the Town A Warehouse are shown in 
FIG. 3b having been updated to account for the ten minute 
delay at the Town A Post Office. 

0051. It is to be understood that the marking 325 can be 
any suitable marking and need not be the “X” shown in FIG. 
3b. For example, the letter “A” can appear under the 
complete column 320 when the vehicle 150 has arrived, thus 
indicating that the arrival time 345 for that destination is an 
actual time while the departure time is still a predicted time. 
Under this embodiment, the letter “D' can appear when the 
vehicle 150 departs, thus indicating that both the arrival time 
345 and the departure time 355 are actual times for that 
destination. Other embodiments are also contemplated under 
the teachings of the present invention. 

0052. In FIG.3c, the time field 310 has been updated by 
the host 140 (i.e., in step 260) to indicate the time that the 
schedule 300c was last updated (i.e., 9:45 a.m.). Markings 
325 indicate that the vehicle 150 has arrived and departed 
from the first two destinations and is therefore traveling to 
the third destination (i.e., the Town C Post Office). Again, 
the arrival and departure times 345, 355 shown for the first 
two destinations are actual times and those shown for the 
remaining destinations are predicted times based on the 
actual times and other data as described above (e.g., speed 
limits, travel distance, etc.). In addition, the schedule 300c 
shown in FIG. 3c has been updated to remove a destination 
(i.e., the Town B Hardware shown in FIG. 3a) from the 
route (e.g., due to a request to reschedule or a request to 
cancel a scheduled freight delivery received at the host 140 
from a terminal 120 in step 210). As such, the predicted 
arrival and departure times 345, 355 for the remaining 
destinations have been updated by the host 140 (i.e., in step 
260) to reflect this change to the schedule 300c. 
0053. It is to be understood that although a transportation 
request requesting that a delivery be cancelled is received by 
the host 140, the vehicle 150 can still stop to pick up 
passengers if desired under the teachings of the present 
invention. That is, having received a cancellation, the host 
140 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 
lation is received within one hour of the vehicle 150 reach 
ing that destination, if there are also requests for passenger 
transportation at that destination, etc. Alternatively, the host 
140 can cancel a destination if another nearby destination 
has not been cancelled. Such modifications increase the 
reliability of the route Schedule, especially for passengers. 
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These modifications are design considerations and fall 
within the scope of the method of the present invention. 
0054) In FIG.3d, the time field 310 has been updated by 
the host 140 (i.e., in step 260) to reflect the time that the 
schedule 300d was last updated (i.e., 9:55 a.m.). In addition, 
another destination (i.e., the Town C Grocery) has been 
added to the schedule 300d (i.e., 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) to reflect this change to the schedule 300d. 
0055. In FIG.3e, the time field 310 has been updated by 
the host 140 (i.e., in step 260) to reflect the time that the 
schedule 300d was last updated (i.e., 11:00 a.m.). In addi 
tion, FIG. 3e illustrates an alternative embodiment in which 
the vehicle 150 is equipped with a global positioning System 
170. As such, vehicle positioning data (i.e., the vehicle 
location, Speed, etc.) determined by the global positioning 
System 170 and/or other electronic equipment (i.e., speed 
ometer, etc.) on the vehicle 150 is transmitted over the 
network 110 to the host 140. The vehicle positioning data 
can be used by the host 140 (i.e., using a Suitable algorithm) 
to update and post nearly instantaneous Scheduling data 360 
in step 270 (e.g., distance, time, etc. before vehicle 150 
reaches a destination 335). The vehicle positioning data can 
also be used to update the predicted arrival and departure 
times 345, 355 of the remaining destinations, as shown in 
FIG. 3e. 

0056. It is to be expressly understood that the schedules 
shown in FIGS. 3a-e are examples and are intended only to 
illustrate the method of the present invention. Other sched 
ules are contemplated under the teachings of the present 
invention, and can contain more or less information than that 
shown in FIGS. 3a-e. For example, various color schemes 
can be employed to indicate additional information. That is, 
predicted times can appear in red while actual times appear 
in black. In another embodiment, the actual times can be 
posted next to the predicted times So that the 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 to the time the Schedule was last 
updated. Likewise, the time field can also contain the date, 
a countdown to the next arrival and/or departure of vehicle 
150, etc. 

4. Scheduling Routes 

0057. In FIG. 4, the process step 220 in FIG. 2 is set 
forth in greater detail. The process step, in FIG. 4, enters at 
220a and stops at 220b. Stage 220 is entered after stage 210 
receives transportation requests. These transportation 
requests can be passenger or freight requests. 
0058. In step 400 the host 140 searches the existing route 
pertinent to the received transportation request. This Search 
is performed in memory 145 (FIG. 1) and more specifically 
in a route database 145a. Once all available existing routes 
pertinent to the received transportation request are retrieved, 
stage 410 is entered to ascertain what whether or not the 
existing transportation request (these requests can be one or 
Several) can be added to existing routes. If they can be added 
to existing routes, then Stage 420 is entered and these 
additional transportation requests are added to the existing 
routes. As will be explained later, with respect to FIG. 5, this 
determination in Stage 410 is one whether or not a passenger 
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Seat will be available for a passenger transportation request 
from the requested pick up to the requested destination and, 
likewise, freight requirements for a freight transportation 
request from a requested pick up to a requested destination. 
If a passenger Seat 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 to the 
transportation request, then Stage 430 is entered. 
0059. In stage 430, the host 140 looks at the existing 
route pertinent to the transportation request Selected from 
the route database 145a and performs conventional software 
analysis determining whether or not the routes can be 
modified, partially combined together, split (e.g., two routes 
into three) in order to handle the new transportation request. 
For example, assume two existing routes are uncovered in 
step 400 and there are four additional transportation requests 
for 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 
transportation requests actually results in three new routes 
which are at least as profitable as the prior two and, most 
likely, more profitable. In the modify stage 430, the passen 
ger Seat availability for the existing routes and the new route, 
the freight requirements for the existing routes and the new 
routes are all considered along with profitability as will be 
Subsequently explained with respect to FIG. 5. If it is 
possible to modify, then stage 440 is entered and the 
modification occurs. If not, then the existing routes are left 
alone and in stage 450 a new route is created for the received 
transportation requests. If there are not enough received 
transportation requests, then Stage 210 is re-entered and the 
whole process repeats until enough received transportation 
requests are obtained to make a new route in Stage 450. In 
Stage 450, the passenger Seat availability, the freight require 
ments, and the profitability of the new route are all consid 
ered and, if proper, Stage 460 is entered to create a new route. 
It is to be expressly understood that the process of FIG. 2 
and FIGS. 4 and 5 is a continuous and iterative process 
which may be periodic, aperiodic, or continuously operating 
in the background of the host 140. From a passenger point 
of view or from a freight shipment point of view, the 
destination of each individual transportation request remains 
the same whether or not the routes are dynamically chang 
ing. The goal is to maximize passenger Seat usage, ship as 
much as possible freight, and to receive a maximum prof 
itability figure. 
0060. In FIG. 5 and in each 410, 430, and 450, each new 
transportation request is evaluated as to available passenger 
Seats in Stage 510, available freight requirements (i.e., 
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 to be expressly understood that many variations on the 
method presented in FIGS. 4 and 5 can occur. For example, 
rather than determining profitability in stage 530, this step 
can be eliminated Since having a predetermined number of 
passenger Seats filled in Stage 550 and/or the freight require 
ments fulfilled 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 value. For example, two or three passengers 
with eighty percent of the freight Space could indicate 
profitability or ninety percent of the passenger Seats filled 
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with twenty percent of the freight requirements utilized 
could indicate profitability or any Suitable combined figure. 
With respect to using a profitability determination in Stage 
530, the profit value of each passenger and the profit value 
of each freight Shipment could be determined to 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 route to be created. It is to be understood that 
the freight transportation requests include reservations for 
cubic space (whether or not the Space is actually used) in the 
creation of a route. 

0061 The foregoing discussion of the invention has been 
presented for purposes of illustration and description. Fur 
ther, the description is not intended to limit the invention to 
the form disclosed herein. Consequently, variation and 
modification commensurate with the above teachings, 
within the skill and knowledge of the relevant art, are within 
the Scope of the present invention. The embodiment 
described herein and above is further intended to explain the 
best mode presently known of practicing the invention and 
to enable others skilled in the art to utilize the invention as 
Such, or in other embodiments, and with the various modi 
fications required by their particular application or uses of 
the invention. It is intended that the appended claims be 
construed to include alternate embodiments to the extent 
permitted by the prior art. 

I claim: 
1. A method of Scheduling a vehicle for transporting 

freight and passengers using a host connected over a net 
work to a plurality of freight terminals and a plurality of 
passenger terminals, Said method comprising the Steps of 

receiving over the network freight transportation requests 
containing pickup times, pickup locations, destination 
times, destination locations, and freight requirements at 
the host from Said plurality of freight terminals, 

receiving passenger transportation requests containing 
pickup times, pickup locations, destination times, des 
tination locations, and the number of passengers at the 
host from Said plurality of passenger terminals, 

creating a route at the host for the vehicle having desti 
nations based on Said received transportation requests, 
Said route created only when the vehicle can transport 
a predetermined number of passengers and a predeter 
mined freight requirement; 

predicting at the host an arrival time and a departure time 
for each destination along Said route; 

generating at the host a route Schedule including Said 
predicted arrival and departure times for each destina 
tion along Said route; 

receiving at the host actual times at Said host from Said 
vehicle as Said vehicle travels to each destination along 
Said route; 

updating Said generated route Schedule at Said host to 
include Said received actual times. 

2. The method of claim 1 further including the step of: 
posting Said generated and updated route Schedules at Said 

host, Said posted route Schedule accessible from any 
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remote terminal including at least Said passenger ter 
minal, Said freight terminal, and Said vehicle over Said 
network. 

3. The method of claim 1 wherein the step of updating 
Said route Schedule further includes the Steps of: 

adding a destination to Said generated route Schedule; 
adjusting Said predicted arrival and departure times based 

on Said added destination. 

4. The method of claim 1 wherein the step of updating 
Said route Schedule further includes the Steps of: 

canceling a destination from Said generated route Sched 
ule, 

adjusting Said predicted arrival and departure times based 
on Said cancelled destination. 

5. The method of claim 1 wherein said transportation 
requests are Selected from the group consisting of requests 
to deliver freight, requests to transport passengers, requests 
to cancel passengers, and requests to cancel Scheduled 
freight deliveries. 

6. The method of claim 1 further including the step of 
receiving vehicle positioning data from a global positioning 
System over the network at Said host, Said generated route 
Schedule further including Said vehicle positioning data. 

7. The method 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 
transport using a host connected over a network to a plurality 
of freight terminals and a plurality of passenger terminals, 
Said method comprising the Steps of: 

receiving over the network transportation requests at the 
host from said plurality of freight terminals and from 
Said plurality of passenger terminals, 

creating a route for the vehicle at the host only when a 
predetermined profit value based on Said received 
transportation requests is generated; 

predicting at the host an arrival time and a departure time 
for each destination along Said route; 

generating a route Schedule at the host including Said 
predicted arrival and departure times for each destina 
tion along Said route. 

9. The method of claim 8 further comprising the steps of: 

receiving actual times at Said host from Said vehicle as 
Said vehicle travels to each destination along Said route; 

updating Said generated route Schedule at Said host to 
include Said received actual times. 

10. The method of claim 8 wherein said step of creating 
a route is based only on Said received transportation 
requests. 

11. The method of claim 8 wherein the said step of 
creating a route further includes the Steps of: 

analyzing existing routes Stored in memory at the host; 

adding one or more destinations based on Said received 
transportation requests to Said existing routes when 
passenger Seats and freight requirements are available. 
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12. The method of claim 8 wherein said step of creating 
a route further includes the Steps of: 

analyzing existing routes Stored in memory at the host; 
modifying the existing routes to accommodate Said 

received transportation requests, 
creating new routes based on Said received transportation 

requests and Said existing routes. 
13. A method of Scheduling freight and passengers for 

transport using a host connected over a network to a plurality 
of freight terminals and a plurality of passenger terminals, 
Said method comprising the Steps of: 

receiving over the network transportation requests at Said 
host from said plurality of freight terminals and from 
Said plurality of passenger terminals, 

analyzing existing routes Stored in memory at the host; 
modifying at the host the existing routes to accommodate 

Said received transportation requests, 
creating new routes at the host based on Said received 

transportation requests and Said existing routes only 
when at least a predetermined profit value for each new 
route is obtained; 
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predicting an arrival time and a departure time for each 
destination along Said route; 

generating a route Schedule for each new route including 
Said predicted arrival and departure times for each 
destination along Said route. 

14. The method of claim 13 further comprising the steps 
of. 

receiving actual times at Said host from Said vehicle as 
Said vehicle travels to each destination along Said route; 

updating Said generated route Schedule at Said host to 
include Said received actual times. 

15. The method of claim 13 wherein said transportation 
requests are Selected from the group consisting of requests 
to deliver freight, requests to transport passengers, requests 
to cancel passengers, and requests to cancel Scheduled 
freight deliveries. 

16. The method of claim 13 further including the step of 
receiving vehicle positioning data from a global positioning 
System over the network at the host, Said generated route 
Schedule further including Said vehicle positioning data. 


