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.. Figure 10a. Elements and communication channels fot' Continuous 
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Figure 11a. Elements and data communications links In Continuous Co--ordinated 
Proxlmit~ ~~ verification of near:!!£!? commurdcat1ons link meth~!!_ _______ _ 
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Figure 14a. FuH Street, Active , 
Capaeiti an_~ Node Representation 
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Figure 14b. Networkg Active Street and 
Cagac!ty Representation 
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Figure 14-e. Stochastic Network, Active 
Street and Capacity RepresentaUoni 
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Figure 14t Network, Wait time and Tran$fer 
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Figure 149. StochasUc Network, Tabular 
Representation of Time of Day Capacity 
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-Figure 14h. Combination ReaJ.time & 
Stochastic Network Departure Soard for 
Share? Transport Network 
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SHARED TRANSPORT SYSTEM AND SERVtCE NE1WORK 

This appHcaHon claims priority of Provi$ional Patent Application 60/900,808 flied 

February 12, 2007 and is a division of Serial Number '12/069,656 filed February 12, 

2008, 

This invention relates to a ground transportation network, More particularly, this 

invention relates to a ground transportaUon netvork matching individuals with transport 

capadty on a supply and demand basis, 

Transport capacity, for example cars, often travel long distances with minimal 

load (Le,, SUVs on daily commutes with only the driver occupying the vehicle). Such 

capacity is disused because of a number of reasons, induding (a} an occasional need 

for greater capacity causes consumers to buy excess transportation capacity, {b) 

variations in schedule and destinations traveled create norMnatched transportation 

needs compared with other household mernbers, (c) lack of knowledge of trusted users 

who could conveniently use thls excess capacity, and (d) difficulty in providing an 

economic benefit to incentivtze the driver to share their excess capadty. Meanwhile, the 

driver of a vehicle often has no choice but to use a personal transport vehicle {despite 

the high costs involved} because of lack of accessibility, inconvenient scheduling, or 

multiple interchanges required if they were to rely on public transport systems. 

Proposals have been made, for example, in US Patent 6,697,730, to LJse a 

central assigning system and comtnunications devices adapted to be associated with 

vehicles for transmitting inforrnation from the vehicles to the central assigning system, 

and for receiving information frorn the central assigning systent In the 1990s, the US 

Department of Transportation designated this "Dynamic Rtdesharlng'' area a specific 
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area of research interest, under the designation AT!S8 as part of the National !TS 

Architecture, and has proposed methods for transactions, interchange of bi!Ung data, 

and the like, Such systems, tf implemented! would represent advances over methods in 

common practice, however, it is believed the invention described herein makes such 

systems more practical and useful because of the following signfficant innovations and 

claims: methods to reduce the v✓0rkload/steps necessary on the driver and the rider to 

make this system more inconvenient; methods to improve the trust.ability of drivers and 

riders, increasing the likelihood people wm use this system; a hardware device which 

would comrnunicate visually to external riders; automatic determination and registration 

of transport capacity destination and capacity, increasing avai!abmty of shared transport 

vehicles~ methods to characterize and pubHsh information about "ad~hoc" transport 

capacity in manners similar to traditionar1 centrally controlled transit systems, !n order to 

increase trust and ridership in the system; and an ad-hoc nature to the proposed systern 

which enables casual use by registered users, 

The inefficient use of transport capacity results in approximately 3-4 times as 

many cars on the road as would be necessary if capacity were only 50% occupied, This 

has the additional implications created by the excess consumption of fuel in potential 

environment problems {CO2 pollution and gtoha! warming) as vveU as geopolitical 

problems (for example, many cotmtries incll1ding the United States could be energy 

se!f~~mffieient if they used their existing transportation capacity only 40% better (versus 

the 200+% better that could theoretically be achieved), 

!n cities such as Los Angeles, the transportation neht1ork is largely dysfunctional 

(Le,, the average worker spends 1.6 hours of their day in unproductive and costly 

20 
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commuting vla personal car on congested highways), Additionally, such a consumer 

cannot rely on pubfic transit because mass transft "doesn't take them from where they 

live to where they work''_ 

Inadequate "feeder systems" for the public transit network mean that bi!lions of 

dollars are spent creating subway and rail systems that are massively underused, in 

terms of persons transported per hour versus the potential capacity of these rait 

systems, The flexibility of highway and road networks, along with the critical mass of car 

penetration and the marketplace dynarnic of urban real estate value, however, means 

that Vlherever a highway is built, personat transport cars wm soon fill it, creating further 

urban sprawl, with a!! the societal and ecotogica! disadvantages that implies. 

Personal transport cars are common, among other reasons, because (a) the 

lack of availability of mass transit networks to serve the horne or destination of the 

driver, (b) the inconvenience of 1.-vaiting a long or unknown period of tirne for public 

transit, (c} fear of traveling with strangers or fear in waiting for long periods at public 

transit points. 

Many large cities have successfully implemented mass transit systems which are 

wide!·t used b'.f people from a wide variety of socio-economic backgrounds (Le., London, 

New York, Madrid, Tok)'O), vVhHe even these systems can be improved, these examples 

show that if a Shared Transport system exists wm1 sufficient timeliness and advantages, 

it wm be widely used, These cities provide transit s;,stems because these systems 

reduce their cost for infrastructure (i,e,, building ever-larger and rnore inefficient 

highways) and increases productivity for their citizens and the companies in their region, 
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.. 
So, cities have long sought to provide mass transit systems which take people 

from where they live to where they work and/or where they shop, However, since the 

popularization of highways in the 1950s in the US, cities have becorne increasingly 

suburban, Highway systems do not complement mass transit systems and, in fact, work 

against mass transit systems by enabling urban sprawl to the point where mil$$ transit 

infrastructure is unsustainable (at the extremities of a clty center, due to lack of 

population density) and unattractive (because of inconvenient intermodal interchange}. . . . 

As fe~ver people use mass transit, less mutes are supportable, less area is reachable 

via mass transit, and thus rnore people need to rely on relatively costly and ecologlcaUy 

darnaging individual transport, resu!Ung in the mass transit system itself imploding with 

a lack of critical mass, while personal transport systems simultaneously suffer through 

massive over~congestion, 

It is an object of the invention to provide a system that enables regular highway 

traffic and privately owned personal transport systems to augment and enable public 

a is another object of the invention to match a need to move individuals and/or 

goods from one geographic point to another geographic point ('Transport Demand") 

with an ume!ated driver1s unused transportation capadty., 

It is another object of the invention to provide riders and transport providers with 

information services and content that adequately enable the use and expansion of such 

a S':lstem. 

Briefly, the invention provides a netvvork system that matches the supply and 

demand of transportation services by incorporating unused transportation capacity (i,e., 
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empty seats) with a real-time allocation and matching service that enables individuals 

and goods to conveniently hire that capacity with attractive pricing, rapid 

responsiveness, better information availability and trusted security. 

The network system incorporates telecommunications and computing technology 

to match the supply of excess transport capacity with the demand for personal 

transport. In areas where a critical mass of transport providers can be established, this 

system aims to provide pick-up and drop-off service to within a few hundred yards to the 

majority of locations in the covered area, with response/waiting times of 3-15 minutes 

under optimal circumstances. In addition, different levels of service can be provided, 

including the provision of transport for goods, persons with special needs, and persons 

or goods within closed communities of transit providers. 

The network system {"Shared Transport System") demonstrates how 

interconnecting persona! communication devices and computer networks with personal 

and corporate Shared Transport vehicles can (1) provide revenue streams to drivers 

who share their vehicle, (2) provide security through the provision of track-ability and 

identification of both drivers and Riders, (3) provide "feeder systems" for public transit 

networks, (4) provide trusted networks of pre-approved providers to accommodate 

scheduled services for special needs cases, such as children or physically disabled 

persons, and (5) provide a variety of service levels for those who need more than just 

commuter style transport. 

It is believed that an efficient use of the network system would mean that a 

significant fraction of those households with two or more cars would no longer require 

the additional car, and that a smaller portion of a national economy will be devoted to 
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widening and expanding a country's highway networks and importation of energy 

sources such as cit 

The below "Shared Transport System" accornp!ishes this airn by enabling private 

transport vehicles to serve as an extension of the mass transit systen1, VVhere no rnass 

transit is avaHab!e, or is ineffident, private transport vehides can act as a public 

transport mechanism, Where mass transit is available and cost effective and timely, 

private transport vehicles act as a feeder net\lvork to the public transit system, 

ln situations such as a daily commute, predictable trends will flow from the data 

generated by this shared ride system, and will enabfe rapid and flexible route allocation 

that wm enable public or private mass transit providers the capability to offer new transit 

services,. such as bus routes, that are determined via stochastic measurement A rapidly 

responsive arid timely public transit network wm result in increasing nurnbers of pubHc 

transit riders and recreate the market parameters that are needed for rnass transit 

systems to gain criticaf mass in ever changing and expanding markets, 

Whereas, many systems exist for rneasurement of traffic over specific sections of 

road netv!lork (loop detection systems, video can-1era monitoring systems), the bulk of 

these systems are infrastructure dependent and typically measure the transport 

throughput of a given mad segrnent, Vii!U1out capability to evaluate the total journey of 

the vehicle. It ls well known, as we!!, that GPS systems could be used for the generation 

of road usage charging systems that are anticipated to come into use in the next several 

years, There are also systems in use, or proposed, that a!IOVl traffic speeds to be 

measured (and displayed on interactive maps) by the co!!-ection of data about the speed 

of a vehicle {"probe vehicles") to characterize the speed of segments 1n a traffic 
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network. However, the advantage of the present system is that it uses the speed, 

journey start and end points, intermediate destinations, spare vehicle capacity, and 

vehicle type characteristics of registered transport capacity to automatically generate 

specific lnformation about joumey capabilities between any point in the covered road 

netvmrk. The avai!abllity of this information is believed to be crftica! to the success of 

user acceptance of this method of transport. 

A current drawback to carpooling systems, that of tack of information about the 

availability of services and timing behveen locations, can be overcome thrm1gh the 

display of the available transport capacity, 

Current mass transport systems, typically rnn by governmental organizations, 

provide schematic diagrarns of the locations served by these nenrvorks, and timetables 

of operations. These schernatlc diagrams give confidence to the transport user that 

there is a steady flow of available capacity that they can rely upon. V\fith this confidence, 

the transport user can elect to rely on public transport rather than purchase a cm or 

second car for their household. Hovlever, carpool systen1s have had no equivalent, 

because these carpools are traditionally organized bet\AJeen a smal! group of tightly 

associated individuals, 

The present system generates schematic and geographic maps indicating 

coverage areas, and is also capable of indicating typical availability and travel times at a 

variety of times throughout the day or week, based off a model of his:toric usage and 

travel times ("stochastic model'} 

.~nother drawback to current carpooling systems, dLie primarily to the difficulty of 

c.o-ordinatlon and lack of computing and communications capabmties, is that they 
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assume the transport user must go to the same destination, or along the mute of the 

transport provider. This is often suboptimal, as transport is often a "!ast mUe" problem, 

and if one transport provider rnoved the transport user to another location where they 

could get directly home (using either public transport or the present system), the use of 

transport capacity could be made much more efficient, and vastly extend the possible 

reach and combinations of destinations. The present system, because of its ad-hoc 

nature and computational neh•vork mode!, can provide these transfer instructions to the 

transport user, and, importantly, providing graphical presentation of the reach of the 

transport network, giving confidence to the user that they won't be stranded, 

Above was rnentioned the issue of fear of traveling with strangers in pubHc transit 

syste.ms, The below system incorporates a security verifying and rating system to 

provide that the strangers in Shared Transport. systems are trushvorthy _ For example, 

(a) bad drivers (those with excess points or driving convictions) are not allowed to 

participate in the system, (b) drivers with continually risky behavior are identified 

through a rea!-vtime rating mechanism available to riders and the in-car computer 

measurernent systern, {c) drivers who do not pick up riders are rated for their pmdivlty 

for fa!Hng to do so, (d) riders are rated for unusual behavior through a rating mechanism 

available to drfvers, and (e) riders who refuse rides or miss rides are rated for their 

proclivity for doing so. 

Afongside the issue of tmstabte strangers ls the issue of anonymity. Riders or 

drivers may be concerned about their safety if a stranger knows how to contact them via 

their phone. Thus, the below system incorporates a mechanism aUowing riders and 

drivers to contact each other through their phones i..ivithout knowing the other's phone 
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number or fu!! name, yet stm allowing, for example. a driver to message a rider that a 

hat was left in the vehide, 

These and other obJects and advantages of the invention will become more 

apparent from the following detailed description taken in conjunction with the 

accompanying drawings \i,,therein: 

Fig. 1 schematically mustrates a net"'tork system in accordance with the 

invention; 

Fig, 2 provides a table of the transport capacity computing and communications 

components of the netvvork system in accordance with the invention; 

Hg. 3 provides a table of the rider technology cornponents and rider demand 

request details of the nehivork system in accordance ~vith the invention; 

Fig. 4 graphlcaHy rnustra1es the marketplace actors. their modes of access, 

information options and spec:incatlon for operations of the net½'ork system in 

accordance with the invention; 

Fig, 5a graphically represents the steps of the rider in using the nef\.vork system 

in accordance with the invention {Rider Experience); 

Fig, 5b provides a table of some functional options of information specification 

and actions of the rider in accordance with the Rlder Experience; 

Fig, 6a graphically represents a flow chart of the experience of a driver (Driver 

Experience) in accordance wm, the invention: 

Fig. 6b presents a table of some functional options within the driver experience 

and subsystems in using the netv,.•ork system in accordance with the Driver Experience; 
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Fig, 7 graphically illustrates various components, subsystems and databases 

required for an optimal implementation of the invention; 

Fig, 8a graphically represents the geographic track of a driver on their journey 

betv.,een a journey start point and the joumey destination, shown as a dark soHd line 

frorn Parnell Place to Kinsale; 

Fig, 8b logically represents the driver's journey of Fig 8a with certain intermediate 

destination points of the driver's journey summarized, along \Vith activity at each point 

and t.he variation of timing as expected by the shared transport active management 

system for that time of day on that route: 

Fig, 9a shows a representation of the shared transport nehivork at a moment in 

time, where active capacity is available (or expected to be available); 

F!g. 9b shows a logical representation of the shared transport network displaying 

each stop using compact orthogonal and diagonal lines rather than geographic fines to · 

emphasize the city center network's interconnections, to minimize distances in the ruraf 

areas and to present the network in a more readable format; 

Hg 1 Oa shows elements and data communication channels used to determine 

continuous co-ordinated proximity using a method where It is desired to have 

independent confirmation of the positional location; 

Fig 1 Ob represents the logic between e!ernents of Fig 10 to determine and report 

on when and where the elements are in continuous co-ordinated proximity; 

Fig 11 a shows elements and data comrrn.mk:ations channels used to determine 

continuous co-ordinated promlxity using a method where it is desired to use near-field 

communications as means for verifiable proximity; 
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Fig ·11b represents the iogic bet\!veen elements of Fig 11a to determine and 

report on when and where the elements are in continuous co-ordinated proximity; 

Fig 12a graphically illustrates elements of an Access Control System that would 

allow restricted or favorably charged access to mad or parking resources depending on 

acceptable business mies for each type of use in accordance with the invention; 

Fig 12b shows the server-side logic of the Access Control System where this 

authentication ts, in the preferred implementation, pushed to the local device (vlhere 

such information needs to be processed in rea!~-Ume)~ 

Fig 12c shows the client-stde !ogle of the Access Control System where this 

authenbcation is,. in the preferred knplementation, pushed to the local device (where 

such information needs to be processed in real~time); 

Fig 12d shows the central server-side logic of the Access Control System where 

thts authentication is pulled from the server or cached servers (may be more 

appropriate in certain applications or for aft.er-the-fact tariffs, etc); 

flg 12e shows the cHent-stde !ogic of' the Access Control System where this 

authentication is pulled from the server or cached servers (may be more appropriate In 

certain apphcations or for afterMthe•-fact tariffs); 

Fig 13 shows the logic of a communication system which proxies messages 

betv,teen a transport user and transport provider, pn:;widing as vve!I an operator 

intervention and automatic rating adjustment to the user's trust level if inappropriate 

content is requested to be transferred; 
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Fig 14a graphica!!y illustrates a geographical representation of an example 

shared transport network at a f'.ixed moment in time, with pickwup locations and active 

vehicles in the shared transport neiviork shown on a street map; 

Fig 14b graphically mustrates a geographically sirnp!er representation of the 

above netvvork with all the street network segments that cannot be reached reduced out 

of the diagram to rnake it easier for the transport user to see what service is avaHab!e; 

Fig 14c graphlcaUy mustrates a representation of the above network with only 

those locations that are directly reachabfe without transfers, and only those veh!des that 

are relevant to the starting location of the transport user; 

Fig 14d graphically mustrates a representation of the above nettvork, showing the 

capacities and capabiimes of the overall shared transport netvvotk, based on a 

stochastic model, which therefore is used to mustrate the capacity and capability of the 

nehAiork on average, at various day-parts, or using other criteria as specified by the 

system or by the user; 

Fig 14e graphically mustrates a representation of the above neTuvork, coded with 

colors, icons, text, and/or line thickness to indicate the number of transfers, wait time, 

and potentially other factors, necessary for the transport user to reach their destination; 

flg 14f sh0\<\1S a representation of the above net\-vork, shov,ting times of arrival for 

a given departure point, and whether a transfer w-as necessary from that point 

Fig 14g provides a table presentation of the above network, showing time of day 

outpu1 of a hypothetical stochastic- mode! for a set journey start and end point; 
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Fig 14h provides a tab!e presentation of the above network, showing a real time 

"Departure Board" for a given start point in a combined stochastic and rea!~time traffic 

and capacity model of the network; and 

Fig '14i provides a table presentation of the above net\>vork, showing a real time 

''Journey Planner" for a given start location arid destination location, with information 

including the available transport options, pricing, and arrival times using the transport 

method. 

Referring to Fig 1,, a person 10 desiring transportation service ("Rider'') has a 

personal communications device 11, optimally equipped with location information ("GPS 

Phone"), and uses this device 11, optimally equipped with a software layer with 

transport intelligence ("Rider Sofuvare Interface"), to signal a transportation marketplace 

net\<vmk ("Shared Transport Marketplace~) 12 wlth a demand interest for a particular 

start~point ("Pick-up Point"} and endpoint ("Destination Point", and together, the 

"Demand Route'} The Rider 10 has previously registered wlth the Shared Transport 

Marketplace 12, providing whatever registration details are necessary to contact and 

verify the identification of the Rider 10. 

Alternatively, the Rider 1 O; may employ a fixed communications device 11' in 

order to communicate with the Shared Transport Marketplace 12, 

At the same time, aH vehicles that wish to provide transportation services which 

are in transit ("Transport: Capacity") have a navigation device, typically using GPS or 

other location finding technology. with built-in or extemal data communication capability, 

typically using cellular phone or wide area wireless data nehvorks ("Sat Nav Tracker"), 

running a softvvare layer vi.iith a Shared Transport interface f'Drlver Software Interface''). 
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When a driver starts the vehicle ("Driver" '13), a Driver Sofuvare interface 

automatically determines if the Driver 13 ls engaged in a traditional route ("Suppty 

Route"), and register$ the transport capacity of the Driver 13 ("Transport Capacity"} with 

the Shared Transport Marketplace 12. Altemativety, if the Driver ts not engaged !n a 

traditional route, the driver ls prompted for their destination, or possibly is shown a list of 

riders possibly headed in the same general (or likely) direction as the Driver, for the 

Driver to consider sharing., if the Driver's destination ls not kno\vn. This Transport 

Capadty would be then registered with the Shared Transport rv1arketplace 12. 

The Shared Transport Marketplace 12, which is also accessible by any internet 

terminal, provides to the Rider 1 O and to the Driver -13 fntonna.Uon about Transport 

Capacity and Transport Demand. Optirna!ly, this rr1arketp!ace 12 is automidical!y 

populated with Supply Routes of public transport (buses, trains, commuter bus tines), to 

provide the Rider 10 with a variety of service types and prices to choose from, 

Additionally, given the on--derrn;md nature of rides and personal transport, stochastic 

models can populate the Supply Routes and Demand Routes, in order to enable the 

Rider 10 and Driver 13 to make bettertransport decisions, For example, a Rider 10 in a 

subdivision of 500 homes at 8:30am on a weekday may po!! for a Demand Route and 

see that the only options available from his house to his destination, e.g., Dublin, are a 

bus that leaves in 90 minutes for €4 or a taxi that could be available in 10 minutes f'or 

€35. Given these options, the Rider 10 would possibly be forced to choose a tax'L 

However, if the stochastic modef indicates that 60 cars depart from that subdivision for 

Dublin every weekday moming betvveen 8am and 9am, the Rider 10 could be provided 

the information that, with 90% certainty, a Supply Roule vvould be available in 4 minutes 
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for €4-50, (That is, the Driver of this car in that subdivision simply has not turned on his 

car yet and would only be in the subdivision for 2 minutes before leaving it for the . . 

highway, Therefore, the va!ue of stochastic probable route offerings dramatica!!y 

increases the quality of the information provided to a prospective Rider; and thus also 

increases the likelihood of Riders choosing to used Shared Transport in genera!), 

Means of displaying this capacity and provkHng useful decisiorHnaking abmty to the 

Transport User are described in further detail below, 

The Driver 13 could pre-register a specific price for a given transit route, or could 

change their price orHhe~fiy for a route to reflect the supply and demand for that Route, 

and the class of servlce provided (for example, charging mom for a Rider who has 

excess luggage, or for direct point-to-point service by taXi transport, or for inclusion of 

in~vehide wireless Internet access in places where that service is available), 

Normally, however, pricing for a route would he determined by means such as 

per mHe default rates, the number of seats occupied and other preset fixed and variable 

charges (zoned pricing, etc). VVhile it is anticipated that some users of this system, 

particularly those Drivers wm, rninibuses or even buses, could use it for proflt~maklng 

routes, it is thought that normally the individual consumer user wm sirnp!y be recovering 

sorne or most of their transport costs. Some applications may offer services without any 

charge or bimng whatsoever_ 

One of the possible means, and the most likely, of determining positioning for the 

Sat Nav Tracker device 17 and the GPS Phone '11 is through the use of a GPS 14 or 

Magellan satelnte as indicated in Fig. 1, Other means for determining position include 
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the use of eel! phone towers to detem1ine location, position look~up from VViFi hotspot 

data services, etc. 

Use may a1so be made of the Internet as indicated ln Ffg .. 1, as one of the means 

of comtnunicating to and from users and drivers and fron1 fixed kiosks to register tdp 

requests. 

The Rider 10, depending upon the mode preferred and the equipment available, 

can select a Plck-Up Point and Destination Point through a variety of functionally 

equivalent methods, including {"l) ca Hing a person or voice-response system via 

telephone whorn they can tell verbally or through a DTMF !VR system; (2} using SMS 

via telephone., or e-mail, with text indication of Dernand Route (Le., "Go Home", or "Go 

from 12 Marlboro St to Albany Airpmt1
); (3) via an internet web interface or dedicated 

kiosk; or (4) via a GPS Phone with an intelligent and data~driven sofivll'are interface, 

The Rider 10, upon submlttlng a Demand Route into the Shared Transport 

Marketplace 12, could be presented with a sorted list of the transport options available, 

by class of service, type of vehicle, time until Transport Capacity arrives at start-point, 

estimated transittime to end-point, nurnber of leg$ in the journey, and cost 

The Destination Point could also be specified by category or purpose, in order to 

increase the transport avaHabmty and options for the Rider. For example, if the Rider 

_just wants to go to a shopping center, and there are 10 shopping centers in various 

directions, they could register the general category, and make their selection from the 

avaHable transport options at that point. This could also be limited by brand, such as 

Starbucks coffee shops or RadioShack electronics stores; or, ln the case of purpose, 
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the Rider could register a request to see a particular movie, regardless of the dnep!ex 

where the fHm was playing, 

In the event that the Rider 10 has a Rider Software Interface on their phone 11, 

the Rider -10 selects from the options available to them, A message is sent to the 

nearest appropriate Transport Capacity, The Driver 13 ls automaUcal!y gulded to the 

pick-up point, optimally through the Sat Nav Tracker '17 display unit with verbal 

instructions, A Driver Software interface determines if the Driver 13 is cornp!ying with 

the pick-up request optirna!!y based off the vehicle's movement and a period of time for 

the Driver 13 to automatically accept or deny' the request {"Rese.rved Capacity'} 

in the event that the Rider 10 does not have a Rider Software Interface, the Rider 

can receive/respond to a message of available capacity via the means most 

conveniently appropriate to them (a..e,, verbally, via text message, selecting at the 

Internet web site, and the like} 

Confirmation is: then sent to the Rider 1 O via a message vvhkh optionaUy directs 

Rider to an anemate nearby optimal Pick-up Point in order to maximize transport 

efficiency, For example, lf the Rider made a req1..Jest on an infrequently used street, the 

Rider may be directed to wa!k a block or two to a Pick-up Point where Transport 

At any time up to the proximity alert waming period {''Three Minute Warning"}, the 

Shared Transport Marketplace 12 will be working to optimize available capacity and 

services and wm substitute Riders and Drivers, create multiple Riders at the same Pick" 

up Point to fill the Transport Capacity more efficiently, and the like. The Shared 

Transport Marketplace 12 wm also monitor the Transport Capacity to see if any new 
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capacity has become avaitable which offers a superior service and/or a lower price 

option to the Rider '10 (for example, if capadty is introduced which reduces the number 

of transfers necessary)_, 

At the time of the Three Minute Warnk1g, a message is sent to the Driver 

Sofuvare Interface and the Rlder(s) with the information pertinent to the pick~up 

destination and the Riders, The Driver Software Interface then guides the Driver, 

opttrnally through audible cues, directly to the Pick-up Point. 

At the time when the Rider needs to be in queue ("One l'v1inute VVamingH}, the 

Shared Transport Marketplace will optimally auromatica!!y confirm from the Rkier's GPS 

Phone 11 that the Rider ls positioned within a certain proxiffiity to the PidH.ip Point 

("Reasonable Rider Proximity'} !f the Rider 1s not within Reasonable Rider Proximity, 

the Demand Route request ls rescheduled and the Driver is informed that the Rider i$ 

not available ("Rider No Show'} 

At or before the One Minute Warning Time, a message would optirna!ly be sent 

to indicate to the Rider to be on the lookout for the Transport Capacity, along with the 

specific color, mode!, picture and/or other identifying characteristics of the transport 

capadty that was arriving, If necessary, the Rider wou!d also be provided with a PIN to 

verlfy their identity and booking., 

Communications betv./een the Sat Na,t Tracker 17 and the communications 

network or the GPS Phone 11 can be acoornplished -from any one or a combination of a 

variety of direct or indirect data communications net¼vorks, including commonly used 

wide area net¼torks such as GPRS, 3G, and other ceUular commun!caUons traffic; 

802. 11 vvm or B!uetooth or other similar local data communications rietv,mrks (in 
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conjunction with, relayed and/or proxied by longer range communications net\ivorks as 

necessary), and other wide area networking techniques such as WiMax and other 

technologies that wm be introduced in the marketplace from time to time, 

Referring to Fig, 7, rider transactions and events are logged by the Shared 

Transport Marketplace (see elements 702, 704. 706, 707, 709), and if a 

disproportionately high percentage of Rider Demand Route requests result in Rider No 

Shows (for example, more than 1 out of 10) ("Unreliable Rider"), then the Rider 10 is 

tested for Reasonable Rider Proximity at earlier tknes, such as the Three Minute 

Warning period, and the Driver -13 will not be notified to pick-up this class of UnreHabfe 

Rider, unless the Unreliable Rider is already at the PickMup Point, until such time as 

Rider No Shows passes a standard m!iabifity as approved by the Shared Transport 

Marketplace. 

Likewise, as illustrated in Fig, 7, a History for Driver transactions is logged by the 

Shared Transport Marketplace 12 (see elements 702,704,705.708,709}, If the Rider 10 

Is waiting at the Pick-up Point and for whatever reason the Driver 13 does not pick up 

the Rider 10 ("Driver No Shovv") and/or is consistently late in picking up Riders, the 

Driver 13 would be measured for timehness and Driver No Show rating ("Unreliable 

Drlvet). Such lateness should include reasonable adjustments for consistently 

gridlocked locations such as city centers, as would be indicated through stochastic 

measurement of other Driver performance at the same P!ck~up Point. The Driver 13 

would likewise be expected to measure up to a higher level of performance to overcome 

an earlier unrellabihty i or the Driver 13 wouW be ranked lower ("Star Ratings"), matched 

less frequently, and/or possibly expelled from the Shared Transport f\,farketp!ace t2. 
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Although Riders/Drivers remain anonymous, system rankings are available, and 

Riders have the abmty to only request Transport Capacity from Drivers 1.-vith specified 

quality Star Ratings, and the Hke, 

Transport Capacity optimally would have an external indicator {"Route ID 

Display"}, optimally a bright display that is about the size and position of the 

passenger's side sun visor in a car, preferably mounted on the interior of the car, that 

optimaf!y presents a visual confirmation of the route identmcatlon to the external Rider, 

so that as the Transport Capacity approaches, the Rider can begin approaching the 

Transport Capacity, \iVhile this Route !D 18 is somewhat analogous to the function 

served by a Bus Route Information dispJay, the Route ID Dispfay 18 has the following 

additional functions more necessary for a point.-to--point, rider-by-rider shared transport 

net.v.ork: Route ID Display 18 can be triggered automaticaHy to become visually 

distinctive as it approaches a Rider Pick-up Point (analogous to the flashing lights of a 

Schoo! Bus as it stops to pick up children). As there could be hundreds of vehicles 011 

the road that also provide Transport Capacity, this distinctive display serves the unique 

function of distinguishing the Dispatched Transport Capacity which has been matched 

to the Demand Route from other Transport Capacity which may be on the same road at 

the same time, ln a low-tech, !ower function incarnation, this could simpty be a placard 

sticker with a fixed ID number, 

As the Transport Capacity comes within a viewable distance ("50 meter display''), 

the Route ID Display 18 could show the partictdar Demand Route information and/or 

other Identification irifmrnation (Personallzed Route ID !nforrnationt for example, the 

readabfe distance ("20 meter display")., the Route ID Display could show the particular 
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Demand Rolite information and/or other !dentificaUon information (Personalized Route 

lD Information), for example, the N!ckname(s) of the Rlder(s) being picked up, the 

Destinatton Point(s) of the Demand Route(s). and the like. 

As Transport Capacity approaches the Pick¥up Point, the Driver would position 

the vehicle at the Pick.yup Point and optimally the Driver would be presented with a 

picture of the Rider(s) and the identification name of each Rider ("Nickname''), If the 

Rider does not match their picture, the Driver would choose to refuse the shared ride, 

and would subrnit, through the Driver Software Interface, the reason for denying the 

ride. (At this point; an operator of the Shared Transport Marketplace 12 would attempt 

to contact the Rider through the information provided with their registration details to 

see if there was a human error or to see if the Rider's GPS Phone had been stolen, in 

order to disable future Shared Transport Services), !fa P!N were provided to the Rider, 

the Rider would be prompted by the driver to enter the PIN (or the driver would enter it 

himself), and the match would thus be verified, or the match could also be verifl.ed 

through the method of Continuous Co-ordinated Proximity, described below, 

Upon a match~up of Rider 10 and Driver 13, Rider would enter the Transport 

Capacity vehicle ("In Process Journey"),. The Shared Transport Marketplace 12 would 

then optimally verify, through the location information in the Sat Nav Tracker 17 and in 

the GPS Phone 11 . that the Rider and Driver were indeed at the same location, 

If the Driver 13 left the Pick~up Point area without picking up the Rider 1 O (the 

Shared Transport Marketplace 12 could know this due to the divergence in location 

information betviteen the GPS Phone 1-1 and the Sat Nav Tracker 17, as shown in Figs_ 

10a, 10b, 11a and 11b), the Shared Transport !\Jarketp!ace 12 could send messages to 
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the Driver 13 and Rider 1 O verifying that this was their intent; for example, if the Rider 

10 had suddenly changed their mirnt perhaps to go back to their house to get their 

umbrella, However, if the Demand Route was still needed, the Rrder 10 and Driver 13 

would be queried on thelr next action; for example, W the Rider wished to re-submit thek 

Transport Demand request. !n that case, the Rider's request would receive higher 

prioritization in the event there is a queue of Riders at the same location, so that the 

Rider would not have to return to the end of the queue. 

\Nhen the Driver 13 approached the Rider Destination, and possibly at points 

along the way, the Rider 'lO and Driver 13 coutd be polled for their location lnforrnation 

to verify that the ride was progressing ("Continuous Go-ordinated Proxlrnity" elements 

and methods of which are illustrated !n Figs. 10a and 10b), Processing and 

communications could be done either locally {using sofuvare inside the Transport 

Capacity vehide.\ in Driver Software Interface and Rider Sofuvare interface, and 

communicating via near-field communications inside the Transport Capacity vehide 

using sofuvare ln Driver Software !ntertace and Rider Sofuvare Interface, via 

communications technologies such as Bluetoot!\ 802.1-1, RF!D or their equivalents) or 

via network polling to Sat Nav Tracker 17 or GPS Phone 11, or a similar combination of 

methods and communications, The delivery of the transport service cou!d be proven 

beyond a reasonable doubt through the continuous co-ordinated proximity betvveen the 

Driver and the Rider according to the verification of simufaneous geographic proximity 

as illustrated in Fig 10b, At the end of this Journey, a nu:?ssage would be send to Rider 

with the details and any oming infom1aUon about the journey. 
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An alternative method of verification of continuously co-ordinated proximity would 

be to use the establishment and continuance of near-field communications as the 

primary consideration for determining start point of ride sharing experience, and use the 

breaking of this near-field communications behveen the Sat Nav Tracker 17 and the 

GPS Phone 11 {in cases other than power-off or reset of devices) to establish the 

vermed termination point of the journey, The elements involved in this method are 

shown in Figure 11a, with the methodology shown in Figure -11 b, 

Alternately, in a low4ech (and only partially verifiable) implementation of the 

above, the verificatlon of the Rider pick-up and delivery could be accomplished through 

the use of a PIN transmitted to the Rider, the entry of that PIN by the driver, and a lack 

of negative confkrnation when the Rider is presented with the journey summary 

information. 

Important aspects of the above system that ~vere not mentioned in the above 

narrative: Trusted Drivers and Trusted Riders are a large part of the viability of any 

Shared Transport System, tn order to improve on the quality of this trust. and to provide 

security assurance to Riders and Drivers, certain behaviors \Mould prompt alert 

condiUons, espedaHy those related to security or safety. For example, when a Transport 

Demand is established which results in an In-Process Journey which ls terminated 

before or at a different point than the established Destination Point, this tnformation is 

logged and could further be used to generate, for example, autornated phone calls to 

verify the intent of the Rider & Driver, including prompting the Rider or Driver for 

verification of pass codes ("Favorite Color") which would be established upon user 

registration, If a Rider or Driver was unable to verify their Favorite Color, human 
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!nterventlon and responses and queries (from Net\vork Operators, optin1aHy, at a 

Netvvork OperaUons Center (15), as shown in flgure 1) could escalate the situation 

response as appropriate, even initiating vehicle tracking and dispatching security 

personnel if appropriate. 

Other methods of assuring that the Shared Transport System developed and 

maintained good social and safety standards would be a comprehensive ratings system, 

At the end of each journey, as the Rider leaves the vehide, they are messaged with the 

details and cost of their journey on their GPS phone -11 (via SMS, e-mail, or via a 

spedaJ application or web page, for example). This message also could prompt the 

Rtder to rate the Driver, for example, with -1 to 5 stars, on one or more scales (safety, 

comfort, social factors)_ A suffidently !ow rating (for example, 1 star),. cou!d be used to 

autornaticaf!y "b!ackUst" that Rider frorn ever matching with the Driver again (using the 

Matching Engine 701, as shovvn in Figure 7, in conJtmction with the rating systems of 

the 'Transport Provider Management System 705 and the Transport User Management 

System 706}. 

Ukevvise, at the end of the driver's journey, as they stop their vehicle, they would 

be automatically prornpted to rate the Rider(s) that they had carrred on their Suppty 

Route, Using the sarne or sirnitar criteria, they would provide thek feedback to the 

systern about the rider. A sufficiently low rating would probably also pmmpt more 

requests for information, such as why the rating was so !ow, 

Such an automatic feedback system would hefp police the neti.vork for bad 

behavior and thus encourage more responsible behavior on the paii of everyone using 

the network, 
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The rn.stv ... 'ork. system may also be provided with the following capabilities, 

Real-time Seif-correcfo1g netvfork redundancy elimination: 

System feedback, in real-time, to a driver that another pubhc vehicle or Shared 

Transport vehicle is available within set criteria (ie,, with destination< 1/4 mile of theirs, 

with O or 1 transfers, with maximum of a 5 minute wait), !f interested, the driver would 

receive the location/directions to a car park that is in-route. 

Period benefit cost/time analysis: 

Systern tog periodically (week!ylmonth!y, for exarnp!e) compares transit network 

availability with actual usage data from an in,-car navigational tu1it and provides a trip­

by~trip surnmary of which trips vvotdd have benefited through use of the Shared 

Transport Marketplace, what the cost/time savings would have been if the user had 

dropped their car at a Park & Rlde; also, what the EARNINGS 1;,vould have been if the 

user had picked up available fares (plus/minus 5 minutes); also, generic Mp data about 

the average speed, journey time, CO2 generated and gas consumed. 

Additionally, network capacity demand can be used to calculate any possible 

public subsidy or tax credit benefit that can be awarded to potential d.rlvers in exchange 

for their avaHabmty on their normal transit routes. 

ldenbt~ Verification systern: 

Persona! cornmunlcations device could show the picture and name identification 

of the driver responding to pickup request 

Service Provider (Driver) display shov,m the picture of the R§der 1 O (service 

requester 1n case of cargo or conderge) requesting pickup service, 
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8tg~-r/QtiV~E Proxy MesS~itlQfLQY§Jem 

Normally Riders and Drivers would have no need or U$e for contacting each 

other directry; however, there could be a few circumstances where it would be useful for 

one to contact the other, such as in the event of a lost or found item in a car, or perhaps 

in certain rare cases where they need to reach each other to arrange exact transport 

details. Normally these users of the system may desire to keep their contact details and 

full identity inforrnation (such as name, e~mai! or phone number) private. 

Fig, 13 shows a message proxy system that would enable communications 

beween members of the community without losing this identity, and also, importantly, 

disabling any inappropriate content or contact between community members as well as 

adjusting the rating of any community member as necessary·. 

In normal usage, the system would function as illustrated kt Fig, 13. For example, 

if a Driver 13 identifies lost items left in their vehicle, they could choose a function on the 

in-vehicle device (or via a web page), to send a message to the Rider 10. The system 

12 would then receive this message 131, evaluate the content for appropriate content 

132. and if it could automatically determine this, would redirect the message 134 on to 

the Rider 10, coding the message with a unique identifier so that it would know to 

respond to the Driver i 3 if the Rider ·10 responds. ff the system could not automatic-ally 

approve the content of the message, the operator would revlev~r the content 136, and rr 

the content was OK, the message 1Nould be passed on, but if not, the message would 

be rejected ·138 and the Driver may receive a rating adjustment 137 and rnessage to 

reflect the inappropriate use of the system, ff the Driveris misuse of the system was 

sufficienUy untrush'Vorthy, the operator may choose to restrict the Driver's messaging 
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capabilities, blacklist the Driver 13 for future matches with this Rider 10, or make other 

adjustments to the Driver's ratings. 

The netvvork could generate near real-time messages using SMS, e-mail,. or 

voice messages for example, or could, using a similar technique, proxy a phone call if 

desired and appropriate. 

Friends & Family Transit network 

Riders and Drivers can restrict Transport Capacity and Transport Demand 

matches to operate only inside closed communities of members, if desired. Such 

closed communities could be, for example, employees of a cornpany, students and 

parents at a given school, or membership in a glven social or sports association. These 

dosed communities could be defined inside the various interfaces available as part of 

the Shared Transport Marketplace ·12, including web pages,. or could in fact be 

authenticated from other means, such as a!! those members of the Shared Transport 

Marketplace who had e-mail addresses ending in @mycompariy,com or 

@myuniversity.edu. 

The Network System coutd also allows users to tag drivers or riders as Hfriends 

and family" post ride, over the web in dlsplay-s of private netvJork drivers, or through e­

mail opt-in. 

Existing internet social communities could be used to instantly pre-populate the 

social comrnunities that the user would want to make their Transport Capacity- or 

Transport Demand knov.m to, to help advertise and expand the reach of the Shared 

Transport netv1ork, or to match excllrsively, or preferably, within the soda! community. 

27D 

Page 59 of 136



These "friends & family" designations would becorne part of the criteria used to 

rank available drivers and riders, where the rider or driver has a preference, Similarly, a 

rider or driver can tag the other as "not again", which could rank these a!tematives lower 

or completely "blacklist" a Rider or Driver from matching directly with each other in the 

future, 

Scheduled rkies confirmation: 

For rldes which are pre--scheduied, sofuvare on the user device or through the 

network sofuNare wm o.ffer periodic warnings and require confirmation from a Rfder a 

preset advance notification time (say 15 minutes) in advance ot pickup, then again a 

preset nearby notification time (say three minutes) before pickup, The Rider ha$ the 

option to delay or cancel pickup, The Driver is not routed off course or dispatch 

information sent until and unless rider confirms such pre-scheduled intent 

MvJll)tages pfsJ,ar?d tran§PQrt ey~stem and service network 

The invention thus provides a system that has the follovt1ing advantages which 

have benefits to the area of public transport: 

A. A matching system for transportation capacity with transportation demand, 

The System maintains a matrix of journey time and cost estimates for the nodes (pick­

up and drop-off points), Next available capacity, and estimated travel time between 

each of these nodes is maintained. 

B, A characterization method for summ.arizlng transport capacity for individual 

drivers. Vehicles delivering transport services to cornmuters (trains, buses, planes) 

have long used the characterization of "stops" to summarize their transport net-Nork 

services in a way that the consumer could relate to (for example, the #fJ subway line, 
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stopping at 34th St. Grand Central Station, 49th St etc. However, for an individual driver 

on their persona! daily commute, the typical characterization of a route is the start and 

end address. This characterization makes the matching of a driver journey difficult for a 

passenger. The introduction of computers or GPS systems to the problem doesn't 

necessarily make the solution any easier, as computers and GPS $ystems wm often just 

redw:~e an address down to its geographic co-ordinates (!atitudetkmgitude)., or represent 

a driven/ route as a stream of latitude/longitude points. 

The system herein described provides an automatic way of converting the 

computer's representation of a driver's route into a format which is more usable for 

further analysis and presentation. Figure Sa graphically illustrates an example driver's 

journey from their work location (Parnell Place, in City Center 802) to their home 

location (Kinsa!e 803, in the rural areas). The GPS unit of a car, when recording (or 

calculating) the ddvefs exact route, would represent this journey as a a set of co~ 

ordinates. However, for the purposes of establishing a shared transport network, it ls 

wseful to establish a net\ivork of pick-up and drop-off points (nodes), so that Riders and 

Drivers can be guided to places that are safe and convenient and comfortable for both 

the Riders and Drivers, This netiN"ork ofstops can, for ex.arnple, be pregenerated frorn 

existing databases of stops from existing bus net~vorks, entered using traditional G!S 

systems, or in fact created by the in-vehicle system 17. 

The route of the driver's journey ls shown in Figure 8a as a dark fine {801) 

moving from the north of the map towards the south of the map. The system calculates 

the places where the route of thls line intersects a stop node, and thus can present the 

joumey at the end of the route ln the format of a very useful and condse set of major 
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stops, rather than an incomprehensible Hst of addresses or geographic co-ordinates. 

For example, the driver's route 801 can automatically indicate that the path of this route 

is from Parnell Place 802 to Cork Airport 804 to Farmer's Cross 805, 

Furthem,ore, once the geographic representation is abstracted to stop nodes, it 

is possible to show the driver1s route in a variety of a!temate presentations, such as the 

presentation shown in Fig 8b, Here, we see the journey' described with an abstraction 

of the journey start and end-points 811, where the start point is characterized by the 

tovn, name; and we see a graphical presentation of boxes summarlzlng activity at each 

stop along the journey; and we can also see a level of characterizations, A busy city 

route may actuaUy have many dozens of stops it could theoretically stop on if them were 

people waiting at the stop, but perhaps only the rnost major stops (as coded separately 

using operator intervention or data entry, for example) would be shown in order to 

present the information more clearly, The rnajor stops of a route, as shown in 817, may 

not necessarily even include the start point or end point 1f they am not where the likely 

traffic would be, for example, 

As sho\.vn in the elapsed tin1e between stops 816, it becomes manageable to 

represent travel times betveen nodes using driver1s journeys when organized as a 

stream of stop nodes, Ukewlsej stop nodes makes lt easier to characterize capacity 

and frequency of travel between locations, 

As graphically illustrated in Figure 9a, using the automatica!!y generated dr!vefs. 

stop nodes to measure and predict capacity, it is also possible to show the rea!Mtime 

transport capacity of the shared transport nehvork, and/or the predicted capacity from 

the stochastic transport capacity network modeL This particular representation shows 
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the same network model as Figure 8a, but trimmed to only show those segments and 

nodes in the network that have active transport capacity on U1ern at the time the user 

displays the model. This method of graphically presenting the reach of the transport 

network dramatically improves the confidence that a user would have in the shared 

transport mode!, knowing that they can get from one place to another, and knowing, 

through the stochastic model; what the availability would be at a different time of day, 

Traditional transport netw'orks have known this for a long time, of course, and so 

maps of netvvork capacity have long been available on pubHc transport systems, 

afthough they have not yet been applied usefully to carpooling systems or this invention 

of public shared transport Traditional public transport networks have also sought to 

make their transport rnore understandable by simpiifying the geographic maps into 

quasi-~geographic schematic representations that enhance readabmty and information 

display by distorting the geographic accuracy in certain manners (ustng only orthogonal 

and diagonal lines, for example), The system could generate schematic maps 

automatically (several such programs and techniques are known in academia} using as 

its source the dynamicaUy created transport network as generated by the real time 

and/or stochastic shared transport node model. An example of this schematiz.ation of a 

shared transport network ts shown in Figure 9b, using the model of the 9a network. 

C, An active monitoring system for generation of usage/demand data for point­

to-point routing of participating vehicles, The systen'I looks for overlaps of capadty and 

seeks to eliminate redundant capacity {within certain distance criteria, transfers criteria 

and timing criteria) by suggesting route changes or mute termination. For exarnp!e, if 

five cars were on the route to the same destination, the system could inform the cars 
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that the quality of shared transport service on their route was high, and could suggest 

that one or more car$ pull over into a Park & Ride (for the Driver to become a Rider in 

another vehicle's car, as it would be far more economical than driving himself in a single 

occupancy vehicle to the same destination), Altemate!y, this monitoring system1s data 

reporting and analysis can be used to suggest the generation of new routes, or on,.the­

f!y routes, for public transport when enough demand capacity exists to create transport 

rm~tes whlch bypass crowded city canters or, minirna!!y, can skip stops on an existing 

route (generating express routes by selecting appropriate Riders to get on the transport 

capacity), 

D. An active monitoring system for generation of traffic flow data; combined with 

a central lnforrnation repository, gives real time neh'Vork for traffic flow throughout a 

rnetropom.an area, , The systern as described has the capability to enable any of the 

Transport Capacity vehicles to act as "traffic probes", reporting on throughput and 

delays in traffic. The system vvou!d use this data internally in order to better predict 

arrival time of Transport Capacity at the Rider's Pick-up Point, but this data could also 

be shared with the general transport community at large as a substitute for other means 

that they .may nonnaHy use to determine road traffic (loop detectors, video cameras, 

traffic probes, etc), 

E A system to generate matches bet\AJeen route capacity and timing and 

Transport Demands, from usage data, Regular traffic behveen nodes and subsets of 

nodes iS gathered by this system continually {Fig 7, elernents 709, 710, 711, 712), The 

system 12 can thus ten a user who wishes to go from one point to the next how to best 

get there using the available transport capacity vi~ it's matching engine (element 70'1}, 
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A graphic illustration ls shown in Fig, 14a. !n this case, a Transport User 1401 

wants to go from the departure point 1406 to the arrival location 1409. Active Transport 

Capacity 1402 and 1403 both pass by 1406 (as known by the system by the declaration 

of their Supply Routes. vVhereas Transport Capacity 1402 has registered a route of 

1405, 1406, 1407, 1408, Transport Capacity 1403 has registered a route of 1410, 1404, 

1406, 1407, 1408, 1409. A!! other considerations being equal, the matching engine 701 

would thus match the transport request beTuveen stop 1406 and stop 1409 using 

Transport Capacity 1403. 

As other vehicles regularly travel between the nodes 1410, ·1404, 1406 and 1409 

at this time of day and day of week, the system would be able to reliably calculate how 

much time wm elapse until the vehicle has arrived at the Transport User 1401's pick-•up 

point, and would start the notification processes as detailed in the system appropriately, 

The system couid also tell the Transport User 1401 at what time thBy would arrive at 

their destination 1409. 

!f Transport Capacity 1403 did not make their service available to Transport User 

140·1, the geographic scope of the search could be widened and the User could be 

alerted that an opbon exists that would get them to a drop-off !ocatlon 1408 rather than 

the desired 1409 drop~off location, and the user could choose to accept this transport 

instead, 

As mustrated !n Fig. 4, Transport Capacity and Transport Dernand will have a 

variety of providers (402) and users (403), with a potenha.l!y complex set of 

requirements and preferences (404, 405), The matching engine (40·1) provides the 
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Transport User with a means to display and/or automatically book the best options 

available. 

F, Display methods to show available transport capacity and options to Transport 

Users, While no working system currently exists for the kind of real-time shared 

transport envisioned by this invention, the closest computing systems that perform a 

similar function are those car-sharing or carpooling schemes which attempt to match 

riders by destination and origin, for the purpose of establishing one~time or regular 

commuting matches. A major weakness of current state"of"the"art systems for 

carpooling is the limited representational capability of these sy:stems, as it is usually 

difficult to find if there are any services on offer in a given neighborhood or area, to a 

given neighborhood or area. Current state of the art systems assume that no transfers 

are possibte between shared transport providers or public transport, and work best 

when au of the users of the system have a common shared destination or origin {for 

example, commuters to a given campus., students at a univet$ity, or (when trips are to 

be rr1ade across country), rnernbers of a given urban area), The present system, 

however, generates a number of representations of transport capacity which will give 

encouragement to transport users and providers that service is possible using the 

present system, 

From the live usage data of the system. rnaps can be presented which show the 

real-time capacity of the system, As graphically presented 1n Flg 14a, Hve maps could 

be displayed which show the real time transport capacity of the network and the stops in 

the network, However, these maps by themselves do not provide a sufficient quality of 

information to give confidence in the likelihood of a user being able to get from their 
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start point {1406) to their destination point (1409), Fig 14b demonstrates a more useful 

presentation of the street nen.vork, which begins to inform a user how they would use 

the shared transport network to reach their chosen destination, or what kind of setvice 

avai!abi!lty they would have using the system, 

UMil a certain critical mass is achieved in a given geography, transfers to non­

commercial private transport vehicles will be timited, and so it is important to also be 

able to show representations of the transport system showing all possible destinations 

where no transfers are necessary. This is graphicaUy illustrated in Figure ·14c. 

G. A prediction system to generate available route capacity and timing from 

summary usage data, Traffic data is essentially stochastic, and therefore this system 

provides predictions of transport capacity betvveen points in a way that can be useful to 

transport users in matching their transport needs and in providing them with useful 

information that makes them grow to trust the system and make better transport 

dec:isions. , Because the nature of this system is extremely ad-hoc, few bookings will 

be matched far in advance for a specific transport capacity. The best capacity for the 

journey is the capacity flowing by the transport user as they need it While this 

approach enables a large nmnber of advantages, the central weakness to this approach 

is in the uncertainty of a booking, both in terms of its timing and the provider of the 

service. Therefore, 1t is particularly important that thi$ system provide exce!tent 

lnforrnation services which overcome these uncertainties, 

As mentioned above, usage data for this system is continua!ty gathered, Beyond 

the use of this real-time information for the benefit of matching is the categorization of 

this usage data lnto a transport model (Figure 7, items 701, 702, and 702), This 
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transport modef would contain day part information for traffic capacity flows. Thus, even 

if a transport demand were rnade that did not currently have transport capacity 

aval!ab!e, the model would be able to stochasficaUy determine the likelihood of service, 

at any part of the day, This is graphically depicted in Flgure 14d, where the historical 

availability of transport capacity is represented by lines in the street netvvorlc Of course, 

instead of using a street map presentation of v.rait times or capacity, a logka! schematic 

of the neh•vork amongst transport stops could also be formatted to similarly display 

timeliness and throughput As shown (1434), the map or schematic could be shown for 

any day or time period, 

!n many uses, of course, a tabular representation is preferable and augments the 

understanding of a net\Nork, and from the generated capacity n1ode!, tables such as 

that presented ln Fig 14g would be generated to approximate the appearance of 

timetable schedules of traditional transport: providers, such as city bus or subway 

net¼•orks. These timetables woutd of course be based off the act-hoc transport capacity 

as driven by transport providers over time, These forms of definitive and statistically 

useful information wH! help transport t.isers gain the confidence in the viabHity of shared 

trans.port as well as be aware of better options that they may want to consider, For 

example, referencing the combination of Fig 14g for tabular data and Fig 14e for 

graphic.a! presentation of a given transport user 1449, we can see that the tabular 

presentation shows that from the start point 1471 of the transport user (1441 on the 

map), to the destination point 1472 (1442 on the map), the genera! availability would be 

better at location 1443 (1473), where the average waiting period 1475 being less than 
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that at location 1444 {1474), However, for the most common commuting hours (7:30~ 

·toam and 4:30-7pm), the avai!abmty is similar. 

Of course, in some cases drivers could be guided off their normal route to pick up 

passengers, and the system would be capable of doing that, but ln most cases, it WOLJ!d 

be more desirable to pick up passengers without inconveniencing or disorienting the 

drivec 

It can be readily appreciated how the availability of this information would enable 

users to rnake better commuting choices. In the table shown in Fig 14g, only t.vo stops 

,\,ere shown and the rml\lS were broken up by time of day and subdivh:ted by stop; 

naturally, this lnformabon could be extended if desired into a larger array, or shown in a 

format of stops as columns, stops as rows with cells displaying average frequencies; or 

other typical timetable schedules. 

The directionality of the transport traffic is also a major factor in the display of this 

stochastic inform.ation, and as shown in Fig 14e, the reverse mute for a commuter 

transport user 1441 when returning home could appear very different graphically, 

depending on transport capacity usage history, from the opposite direction. Fig 14e 

afso shovvs how a combination of historical data ptus ma! .. fo11e data can be used to 

provide a blend of information to the transport user_ This presentation of a blend of 

statistically generated timetables as wefl as real~time presentation of capacity would 

also be essenfia! to the operations center staff in helping transport users understand 

their options as well as influencing any marketing or operations plans they would have 

to expand the network, and could also be used to help deterrnine automatically if there 
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are any unusual activities such as road dosings or traffic jams, where the historlcaf data 

and the rea!¥time data varied significantly. 

Using this system it can be extremely useful to di$p!ay the combination of 

statistical transport models wlth real-time information in tabu!ar format. Fig 14h 

graphically illustrates one form of a "departure board'' for a shared transport network. 

Departure boards, as seen often !n airports, train stations and other transport hubs, 

provide the answer to the question "where can I go frorn here?''. 

Shared transport would provide a new opportunity for departure boards to be 

used in corporate campuses, lobbies, and other places where public transport has 

traditionally· underserved the population. Shared transport departure boards could 

combine pub!!c transport information, private shuttle services, and shared transport 

services. While a preferred tonn ot a departure board would be a separate physical 

display, it is of course possible to have departure boards take the form of web pages, a 

frame within web pages, or special ''vvidgetlgadgef' style sman prograrns that people 

could run on their portable phones or personal computing devices, 

However~ in the case where the transport service is not provided by scheduled 

services, the provision of a statistical transport mode! in conjunction vvith a real-time 

netvork ls essential to providing this information, partictJ!arly in cases where the 

transport is leaving from within a campus (or hoLJsing subdivision} and moving out of 

range quickly, In a case 1.•vhere 15 vehicles leave a subdivision and head to a city 

center betvveen the hours of 7:30 and 8:00am daily, it could be approximated that one 

vehicle moves between this joumey's start and end points once every two minutes, 
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Consider again Fig 14e, where a transport user 1449 would like to find out what 

the avai!abmty of capacity is between start point ·1441 and destination point 1442. 

Some transport capacity 1448 is positioned in a parkfrig garage near the city center and 

also intends to go to destination 1442, As the transport capacity 1448 turns on their 

vehicle. they may only be within the area close to start point 144 ·t for a minute and h.'lto. 

As a result, if most of the transport capacity were coming from similar location, the 

transport user 1449 may not see the possible destinahons until a few moments before 

they became available for rr1atching, if at a!L 

As departure boards also serve the function of advertising the availability of 

transport options, the shared transport departure board would be under--representing 

the possible answers to the question "where can l go from here?" unless it includes a 

statistical model in the presentation of the departure board, Fig 14h shows a table 

combining real time network information with statistical network tnfonnation. Here, Fig 

14h is a tabular representation of Fig 14e, and the transport user 1449 wants to go 

from 1441/1481 to ·1442/1482, Estimated departure tirnes 1485 show two forms of 

numbers, perhaps graphically displayed with different characteristics, with real-time 

information for actual vehicles shown as indicated in 1486 and statistically established 

timing shown as in 1487. 

Note also the departure board format would display major intermediate journey 

nodes 1488, as discussed above and calculated and .characterized autornaticsl!y by the 

system. Oftentlrr)es, an end destination ·1485 ls not known by a viewer, and the 

intermediate points 1488 are the points of interest As the purpose of the departure 

board is to improve the perception and cmnmun!catkm of transport options, the 
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characterization of the path of stops , described above in the description of Figtmss Ba 

and 8b, further improves the transpor user's information experience, 

H, A journey planner for a shared transport net>N'ork, Journey Planners. which 

show best available mutes behveen start point 1491 and destination point 1492 as ,Nell 

as cost and schedule information, are a well-known concept for pubhc transport, but 

have not been used to describe non-scheduled transport services, As shov,m in fig 14i, 

the Journey Planner would operate stmHady to existing public transport netv;tork journey 

planners, but would a!so incorporate the statistical mode! of available shared transport 

1495, and real-time shared transport information to provtde best possible combinations 

betvveen 1493, 1494 to provide the user with the widest range of useful options. 

L As the Shared Transport network expands, more transport capacity will 

become available regularly on certain routes. The system as described would be folly 

aware of \rvhich routes have underut!litized capacity, and would also be aware of 

transport users previously registered transport demands, Whereas normal pub!lc 

transport netvvork.s don;t appear to have any awareness of who is using their services, 

the present system would cornmunicate with its transport users to !et thern know about 

expanded hours of quaJity service (for example, !ess than 10 minute wait for services), 

and/or expansions of service into new outlying areas for that user, etc. 

J. Governmental agencies and local authorities have long sought to encourage 

the use of carpooling, using incentives such as HOV (high occupancy vehicle) .lanes, 

discounted tolls, and tax deductions for the use of public transport means. In the near 

future it is anticipated that further incentives may be brought to bear, given the extreme 

shortages of oil which are expected in the years of 2011 and beyond, as well as the 

400 

Page 72 of 136



increased awareness of global warming, In addition, companies and organizations who 

are pressed for parking spaces are highly motivated to try t.o get their workers to 

carpool, and sometimes provide free or premium location car parking spaces to those 

who carpool, To increase the effectiveness and efficiency and compliance with these 

measures, it is anUdpated that automated means may be desirable to authenticate the 

use of the vehicle in shared transport applications, as shown in Figure 12a, 

In this access control system, a vehicle 1209 would approach an "access gate" 

1208, for example, a toll booth 1204 or a parking lot access gate 120tt VVhether the 

systern was a server push or client pull system (Fig 12b, Fig -12c, Fig 12d, or Fib 12e), 

the information about the Shared Transport status and business rules \vould be 

processed at the Access Server 1207, and, if access was permissible, the gate 1208 

would be lifted, allowing free or dfacounted access to the resources of the company or 

governmental agency, In fact, no gate 1208 would necessarily be required, as the 

system could be a to!Hng system which simply charges a different rate depending on the 

occupancy of the car, etc_ 

Throughout the year that the car is used, the usage O·f the car could be measured 

in terms of the percentage of time it was used for shared transport, and this cou!d,. if it 

passed a certain threshold, qualify the transport provider to benefit from certain tax 

benefits, carbon credits, and the like_ 

K, A trust system for managing neTuvorks of Transport Providers with varying trust 

characteristics, As shown in Fig, 7, the Transport Providers/Drivers are managed by a 

system 705 which considers their ratings (as provided to the systern by an Activity and 

Event Manager 702) and their comrnunity memberships 713, This enables, as shown in 
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Fig 4; the Matching Engine 401 to consider matching transport demands with a variety 

of Transport Providers 402 and Provider criteria 404, 

L A self-correcting trust system for feedback of Rider response to Driver 

periormance, As shown in Fig.7, when a Journey has been matched bet\veen a 

Transport Provider 720 (Driver} and a Transport User 721 (Rider), the Journey is 

actively managed by the system 704. As part of this process, the Rider !s prompted to 

provide a measurement of trustabihty to the Driver, This event 702. is then passed on to 

the self-correcting trust system within the Transport Provider Data Management system 

705, 

M. A setf-correcting trust system for r-nanaging Driver preferences of various 

Riders, Ukewise, as shown in Fig 7, the Transport Provider 1s prompted to provide a 

measurement of trustabiHty to the Transport User- This event 702 is then passed on to 

the se!t~correcting trust system within the Transport User Data Management system 

706. 

N. A modification of the above system to allow it to be used to transport goods 

aod merchandise by having the Transport User send packages instead of using the 

system for personal transport, but other.vise using a sknilar Shared Transport 

Marketplace for matching transport need and rating of providers, 

0, The Driver can also be driving a bus (whether a private or pubhc transport 

service), a taxi, and the like, 

Referring to Fig. 2, the transport capacity computing and communications 

components of the r~et¼·ork system indude components for (1) location and direction, 

many of whk::h can supplement the locational accuracy where GPS technology is not 
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functional or is less desired {for example, underground transport forms would be more 

likely to use fixed position ;,markers" to determine the tocatton of the transport capacity, 

and in the same underground transport situation, the GPS Phone would ideally be 

equipped with 802, i 1 b technology and a reference database of positional location of 

underground wireless 802.11 b or similar local wire!ess nehvorking broadcasting devices 

in order to determine location and facmtate data comrm.mications); (2) Far.,fie!d 

communications Hst some .of the corrH1lunications methods used to facilitate interaction 

with the Shared Transport Marketplace, includlng the posslbi!lty of using voice or !VR 

interaction with a system operator rather than data netw'orking; (3) Ne;.uNfield 

communic.aUons detail methods would could be used to communicate betw'een Rider 

and Driver compt,.lting/communication devices (preferred in order to reduce data 

congestion and airtime charges); (4) supply mutes include those information sources 

and database of cornmon!y used and widely known location names that will feed the 

Shared Transport Marketplace with available and potentially available transport capacity 

from the Driver and public transport sources; and (5) Demand route, which includes 

several possible methods of requesting a route by a Rider. The devtces and inputs 

used by each of these five components are as listed. 

Referring to Fig. 3, the rider technology components of the net.\1ork systern 

indude components for (1) Location, that is, several methods for determining the exact 

position of the Rider for communication to the Shared Transport Marketplace; (2) 

Location transmission, that is, the interface that the Rider uses to transmit his Demand 

Request; (3) Computing Componentl that is, the device that the Rider uses to tran$mit 

his Demand Request; {4) internet that is, either the broad Internet or a limited Intranet 
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which enables the data trarmrnissions bet\<veen the Shared ·rransport Marketplace and 

the Rider; and (5) Demand Route, which includes many of the databases and the 

pricing and memberst1ip models which enable a given Rider -to take advantage of a 

variety of possible types of Transport Capacfty, In addition, the devices and inputs used 

by each of these five components are as listed, 

Referring to Fig, 4, the multiple uses and operations of the rietviork system are 

shown graphicaHy and include components for (1) Supply Side Routes, ~vhlch include 

the databases of providers of shared transport services, (2) Demand Side Routes 407, 

which indude a subset of possible methods for a Transport User 403 to request a 

Route, (3} Request Methods 408 and Availability Methods 406, which include a variety 

of methods which could be used to communicate beh\<een the Rider, Driver, and the 

nehvork system, The Matching Engine 401 would consider the availability of transport 

capadty, provider criteria 404 and transport demand criteria 405 in providing idea! 

matches for the request 

Referring to Fig, 5a, the experience of a rider in using the network system are 

shown as a flowchart and are believed to be seff-expfanatory, as they have been 

described in text above, Use of specific references to time, ie,, "Three Minute 

Conf1rmation", are conip!ete!y configurable by the user and would be changed either 

automat,caHy or manually to reflect different modes of transport and interchange or uses 

of the genera! system The accornpanying table, Fig 5b., provides further specifics on 

data and usage of the functions in the flowchart of flg 5a. The experiences may stored 

in memory and printed out 
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Referring to Fig, 6a, the experiences of a Oliver in using the network system is 

shown as a flowchart and are believed to be self-explanatory, as they have been 

described in the text above. The experiences may stored in rnemory and printed out. 

The accompanying table, Fig. 6b, provides further specifics on data and usage of the 

funcUons in the flowchart of Fig 6ct 

Referring to Fig. 7, the Shared Transport Marketplace will be composed of a 

number of computer servers networked together to perform the data and 

communications functions as specified. Communications interfaces 723 vii!! enable the 

system to communicate autornatica!!y between other automated computer systems, to 

individuals via cornputer iriteiiaces, to individuals via telephonic interfaces, Sat-nav 

units, and the like. 

Continous Co-ordinated Proximity System 

In order to improve the user experience and the rapidity of verification of 

transport user !D and thus reduce the delay of kiading people or goods into a transport 

vehicle, ,t would be desirable to have means to quickly verify the identity of the transport 

user for the transport provider, In order to know that the passenger is a paying and 

trustable passenger, as weU as to confirm the drop-off location of the transport user. 

Referring to Flg. 1 Oa, the elements necessary to determine if there exists 

confinous co-ordinated proximity are the monitoring and verification system 1001, a 

Transport User Device 1002 and a Transport Provider Device 1003. Each of the 

devices 1002 and 1003 would need to have a means to determine their location. 

Additionally, for the "independent verification" method, there would need to be f.ar~range 

data comn1unication means 1005 and 100!:l OptionaUy, there can also be 
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communications between the devices 1002 & 1003 via a faH,ange or near-field data 

communicatiorm means, 

Referring to Fig. 1 Ob, the logic necessary for a central server to determine if 

there exists continuous co-ordinated proximity by the method of independent verification 

is shown in the flowchart 

Referring to Fig, 11a, the elements necessary to determine if there exists 

continuous co-ordinated proximity via verification of near-field commimicat1ons link are 

the the monitoring and verification system i 101, a Transport User Device i 102 and a 

Transport Provkier Device 1103, Additionany, for this "near~field comrrn,mk:ations 

verification" method, them w-ou!d be near«fie!d data comrnunicafion means -1104 

between devices 1102 & i 103. Optionally, there can also be cornmunications betvveen 

one or more of the devices 1-102 & 1103 via a faryrange cornmunications rneans 1105 or 

·1106, In the near-fle!d communications method, one or more of the devices 1102 and 

1103 need to have a means to determine location. The !:ogle for the determination of 

continuous proximity, as shown in Fig 1'1b, would run on either device 110.2 or 1103, 

though more likely on the Transport Provider device 1103, The communications with 

the Monitoring and Verification system 1101 would be between the device running the 

logic as shown in Fig, 1-1 b.. !n the event that the data does not need to be 

cornmunlcated rea!4ime, or in service areas where there isn't continuous data 

communications capacity~ the logic system could cache the start and end posmons of 

the transport service betvveen devices 1102 and 1103., or a plurality of other such 

transport services, and when the logic system does come into networking contact of 

Monitoring system ·1101, the entire cache could then be transmitted, 
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Using such a cache system would have the following benefits: reducing the data 

communications expenses by sending less transmissions, increasing the areas of 

service to include those areas where data communications is unavailable, and, where 

no far-field communications are needed at all, reducing the hardware requirements of a 

continuous co-ordinated proximity service. In this case, the transport provider would 

have to, perhaps daily, come in contact with a near-field communications network. 

Hardware and Software Components 

Transport User Device 

Optimally, a GPS phone with an ability to display graphics, serving the primary 

functions of enabling Transport User to book travel, receive updates on travel 

information, confirm bookings and receive activity receipts, provide proof of identity and 

location, as well as update trust ratings on providers in the network. 

Transport Provider Device 

Minimally, a GPS phone with an ability to display graphics. Optimally, a personal 

navigation device or built-in sat-nav unit, serving the primary functions of enabling 

transport provider to advertise spare transport capacity, route the driver to pick-up 

locations, confirm or cancel bookings, provide proof of identity and location, update trust 

ratings on transport users and suitability of geographic locations. 

Network Operations Center 

Computers and Display systems networked to the Shared Transit Marketplace 

Server, with telecommunications capacity for call center and operations staff, serving 

the primary functions of enabling the booking of travel and conveyance of information 

about network services, customer inquiries, management of physical and logical and 
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transportation net\~ork capacity and organization,. and the business management of 

transport operations, 

Shared Transit Marketplace Server 

A net\-vork of computers attached to the lntemet and telecommunicaUons 

services, Providing automated functions for the Network Operations Center, Transport 

Users and Transport Providers, lnc!Udlng matching demands, refining trustabllity 

ratings, optimizing capacity and efficient throughput of the systen1, 

Characteristics of the Shared Transport Marketplace Method 

a} providing an electronic registry of capacity containing a p!uraHty of geographic 

locations, where one or more electronic devices in each of a plurality' of 

transport vehicles registers the spare transport capacity and iocabon 

information of the vehides via wireless data communications to the registry of 

capacity, 

b} providing an electronic registry of demand, \•vhere the transport demand 

needs of a p!uramy of individuals or items is registered by a pfura!ity of means 

to the registry of demand by the transport user, 

1. where such plurality of individuals or iterns can lndude registration via 

Internet web pages and Internet app!ications, via Stv1S rnessages, via e~ 

maH, via !VR systems, via telephone operators, via applications or web 

pages running on handhe!d wiretess devices such as location-aware 

phones, and the like 

iL where such demand can be limited to a set ot rules not just between start 

and destination !oc~tions and needed capacity of seats or space., but also 
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include such !imitations as requirements for the transport provider to be of 

a certain level of experience, gender, or membership in certain closed 

communities, or for the transport capacity to have certain conveniences or 

services, such as baby seats, wheelchair acoos.s. 

(a) where such dosed communities may include persons associated with 

a ceriain company, university, social group, or Internet social 

networking community, for examp!.e. 

m, '1Vhere such demand can include destination locations that are specified by 

purpose of journey or type of destination, increasing the availability and 

timeliness of transport options to the transport user, 

(a) where such type of destination could be specified to be any typical 

consumer or business category, such as supermarket, shopping n1all, 

coffee shop, or a specmc brand of these, 

(b} where such purpose of journey cou[d be one or a cornbination of 

factors, such as to see a specific movie title, regardless of the clnep!ex 

where it was showing, 

c) providing a central processing capabmty in each or in a plurality of 

geographies to provide one or more matches of the transport capacity vvith 

the transport demand, 

i. according to any specific limitations the demand may restrictively preset 

and any predetermined trustabi!ity parameters set by the transport 

demand and the transport capacity. 
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(a) including trust parameters, such as the sex or experience of the 

transport provider or transport user 

(b} including demand requirements, such as the availability of a chl!d seat 

or wheelchair access 

(c) lnc!udlng trust parameters restricting matches to those within a set of 

pre,,approved transport providers or transport users from a given 

company 

(d) 1nducHng trnst parameters restricting matches to those with 

membership in a prrHfa~fined social group, club, or Internet community, 

{e) including tr.u:st parameters restricting matches to those wm1 sufficiently 

high transport community ratings, 

t providing a se!f~correcting system to the community of transport 

capacity providers and transport u$ers to continuously update 

transport provider and transport user ratings, 

d) providing a means of automated communication with the transport capacity to 

confirm the availabiHfy and wi!!ingness ot the capacity to transport the 

demand; and likewise providing .a means of automated communication with 

the transport demand to confirm the booking detaHs of the capacity; 

L providing a means to direct the transport capacity to the geographic 

position of the transport demand(s), and automatically redirecting the 

transport capacity to the meeting point location of the transport demand if 

transport capacity needs to be re-routed, 
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ii. describing booking details to the transport demand of the transport 

capacity including such posstbilities as, the time and location of the pickup 

along with identifying characteristics of the transport capacity and booking 

confirmation information, 

(a) where, depending on the timeliness reliability rating of the transport 

user, notice of the transport capacity must be confirmed at an earner 

time than otherwise required, 

e) providing a means of tracking the pick-up and delivery of the transport 

demand by the transport capacity 

L automaticaHy re-aHocating and rescheduhng a missed pick-up to other 

available transport capacity in the registry of transport 

ii. providing a registry of missed pick-ups w-t1ich is updated whenever the 

Transport Provider falls to pick up the Transport User who was in posihon 

at the Transport Start, where the missed-pick-up registry ls used as a 

factor in the rating system for the transport Provider., 

iii, providing a report of n1issed pick-up to a network operations center to 

provide for manual intervention if necessary, 

iv. providing a rneans of verifying and vetting the truth and authorization of 

the transport provider and the transport user 

(a} where such means of verification of the pickA1p of the transport 

capacity by the transport provider can be accomplished by methods 

including 
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1. entry of a PIN {personal identification number) provided by the 

transport user to the transport provider and entered on the inN 

vehicle system, 

1. where such Pf N could be generated automatically and 

communicated to the transport user upon confirmation of the 

transport capacity via autornated communicath::ms (SMS or e~ 

mail or IVR) in the booking details. 

2. near-field communications between the in-vehicle system and the 

transport user's persona! communications device (or other !D, 

including payment ID}, verifying the transport demand's physical 

presence, 

3, automatic determination of continuous proximity between the 

transport capacity's geographk location with the transport 

demand's geographic location, by periodic confirmation by the 

central tracking system of the location of the in-vehicle device and 

the persona! comrnunicaticm device, 

4, interaction, either through data or through verbal communication, 

bet\,veen the network operations center and the transport provider 

and the transport user, using predetermined pass codes to confirm 

the identity and testimony of the transport provider and the 

transport user. 

2. providing the transport user's proof of delivery to the destination 

location by the registration of route positions and timing of the transport 
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capacity via automatic communication between the in-vehicle device, 

by the confirmation of the transport provider and the transport user. 

1 . where the confirmation of the transport provider and the transport 

user can be automatically provided by electronic devices, or by the 

co-ordinated proximity method, or by the breaking of near-field 

communications between the transport user and the transport 

provider, or by a services message receipt which remains 

uncontested at the destination location. 

Characteristics of the network operations center 

f) bringing service irregularities to the attention of operations personnel, 

g) alerting such personnel to events from missed pick-ups to occasions, such as 

a transport provider who is off-route from the destination location of the 

transport capacity ("errant vehicle"). 

h) providing automated escalation of response, depending on safety and 

security preferences and needs, whereby potentially dangerous situations are 

rapidly escalated for manual intervention of operators at the network 

operations center or security or public safety personnel, 

i) providing an ability to continuously track the physical location of an errant 

vehicle and the transport capacity. 

j) providing the capability of booking services to those who don't use more 

automated means, with the network operations personnel booking the 

request, or answering requests for information, for the telephone caller. 

Additional Secondary Registry of Transport Capacity 
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system 

An additional secondary registry of transport capacity may be added to the 

-to anow transport capacity to see both the shared transport net\<11ork data and 

netw'ork data of public and private transportation netw'ork operators, 

-to.show the transport user whichever network services best fits their demand 

~to book transport capacity on the shared transport network or with public and 

private operators: 

L provkilng similar notmcauon and cashless transaction benefit to users of 

both public transport and shared transport 

(a) where the public or private transport operator has an existing system 

with PIN authorization, or an integrated ticketing system compatible 

w.ith the shared transport system, providing necessary authorization 

and PIN to the transport user. 

(b) where the public or private transport operator has no existing system 

for P!N authorizaUon, providing the transport operator with the ln­

vehide device, or a commercla! version of the eame. 

iL enabling the benefit of reduced tax consequences for those governmental 

entities that allow pre-tax deductions or credits for transportation expenses 

as detailed. 

The transport capacity can be reg1stered automaticany, by simple movement 

of the vehicle indicating the direction and destination of the transport capacity; 

- where the destination of the vehicle ls predetermined by a route or schedule 

pre--registered by the transport capacity; 
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- where the destination of the vehicle ls determined by comparing its position 

and timing to predetermined schedules associated with that vehicle 

The usage of the system by transport providers and transport users can be 

tracked: 

~ providing a registry of service credits provided by transport providers and 

transport users, including, 

L interchanging services with aH other members of the network, providing 

documentation to eliminate taxable consequences where ioca! laws permit, 

ii. reducing effective cost for the transport user where local !aws perrnit by 

providing the transport user with an authorization system to credit the service 

credit system from their pre-tax income, either directed by the employer or by 

the employee, 

flL providing a detail and registry of usage which qualifies transport providers 

and transport users with information means sufficient to satisfy 

govemrnental laws to qualify for any tax credits or means for preferential 

road allowances and privfleges which may be enabled through legislation, 

(a) means for preferential mad anowances shall include such preferential 

treatment such as access to HOV lanes, reduced or eliminated cost for 

such governmental programs as congestion charging, road usage 

charging, to!! road access, parking and preferred-location parking. 

{b} qualification for tax credits could include the corriputation of carbon 

benefits, vehicle registration taxes, annual road charges of m;ing the 

invention over traditional means of transport. 
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(c) whereby information means to satisfy governmental authorization 

could include such means as reaHime access to a central or proxy 

servers, 

1, real-time access control including such things as barrier gate 

authorization at tolls, reduced charges for road usage when the 

vehicle contains more transport users or transport capacity, access 

to HOV fanes, or in parking lots. 

iv, providing access contro! information for private or govemrnenta! users for 

parking or entry gates, 

(a) where.by the appmva! of the access to restricted, preferred parking, or 

reduced charges for such, could be determined via real-time or near­

real time access to the central registry (or its proxy), or an on-board 

device authorized by the activity of the transport capacity. 

The systern for tracking the usage of system by transport providers and transport 

users may comprise 

- measuring the volume of journeys between a plurality of locations, where 

the volume of spare transport capacity is continually monitored by wlrefess 

communications \~tith the !ocation"aware vehicles, 

- storing this information in a stochastic data model, which can then predict 

available capacity and demand between any point in the covered geographic 

regions ot the netvvork by time of day, day of week1 and day of year, 

- providing transport users and transport providers with means to retrieve 

information about the likely availability of transport capacity and transport 
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demand bet.veen any given start and destination locations, at a specific time 

of day or in generaL 

This latter system may also be provided with system means to retrieve 

information via rea!4ime display on web pages, via SMS/e~mai!, via IVR or operatorN 

assisted verbal conveyance of this informatiorL The 1nformatkrn may be periodically sent 

to the transport user, or sent to the transport user when triggered by new services or 

higher quality options appearing in areas V-ihere the user has registered an interest or 

previously traveUed using the system, 

The system also provides for showing rea!-time, variable transport capacity on a 

display, To this end, the system: 

- provides a registry which ts able to store and display a series ot destinations 

and times from any given departure area, along ,.vith other spedfics 

L including public and private transport operations 

iL including departure points within a departure area (that is, gates, bays, 

or geographically distinct pick~-up points in densely populated areas, modal 

interchange points, and campuses). 

rn, displaying major intermediate locations served by the individual mutes 

- shows the plurality of transport capacities passing the departure area 

L where the display coutd be placed in the lobby of a corporate campus as 

a visual reminder as people leave work that there am other transport options 

available to them 
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it where the display could be shown as a web page, a frame or portal 

within a web page, or as a component of a user's configurable horrie page, 

portal, or social netvvorklng community, 

iiL where the display could atso be mounted as a conventional real~tirne 

passenger Information display at or near a conventional bus or public 

transport stop, v,lith the added shared transport information displayed. 

~ shows the rea!4ime departure needs of registered Transport Demands, as a 

rneans of stimulating Transport Capacity market for more capacity. 

- calculates and displays a real-time network map of available transport in the 

shared transport netvwrk, \~there such map ls a graphic representation (like a 

subway net\vork of a city) of the avaHable destinations reachable by the kansport 

The display of transport capacity may include the stochastic availability of 

transport capacity betw>ee.n locations, such as, for example, average availabl!ity of spare 

capacity every 5 minutes betvveen 8arn and 9am from Po.rtarHngton to Dublin. 

The transport capacity has the abiflty to provide one or a plurality of ratings for 

the transport demand, after the demand has been satisfied, These ratings of the 

transport provider and transport user can be affected by issues, such as thek proclivity 

to miss reserved meetings or not pay for their transport usage, 

The transport capacity can visually signal its arrival at a meeting place by 

distinctive, extema!ly visible indicators, e.g. one or a plurality of light emitting devices 

attached to the slde of the vehicle's navigahona! system which faces in the direction of 

the drivels trajectory and/or the side of the navigational system which ls !n the direction 
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of the face of the car, or attached to the rear side of the passenger's side sun visor of 

the car, or triggered by an in~vehicle system, but would use built-in external fights of the 

vehicle displaying in a set pattern to indicate pertinent information. 

The externally visible indicator could afso contain a particular message which 

\•vou!d match with a code corresponding with the transport capacit/s details, The 

message could be the name of a passenger or destination of the transport capacity or 

could contain a portion of a confidential Persona! Identification Number that the 

transport capadty would have received in lts confirmation message of the transport 

capacity, 

Automatic verification of the defivery of transport services by independent 

confirmation of continuous co~ordinated proximity can be perforrned. For example, tvvo 

different devices, one possessed by the transport provider, and the other by the 

transport user. with each having separately determined but accurate location and time 

information {for example, GPS phones) can be asserted to be verifiably in transit with 

each other through their contirn.1ous ccH::irdlnated proximity, This assertion could be 

used as a verification of services provided or services used for the time and distance 

spent in transit, with re!ated charges, This enables biUing for the delivered service. 

Further, two drfferent devices can be used, one possessed by the transport 

provider, and the other by the transport user, with at least one having accurate location 

tnformation, but both having a means to det.errnine their continuous proximity to each 

other, One example of a means of determining continuous proximity would be the 

continuous presence of a near field wireless link {such as two devices with b!uetooth or 

ao:t 11b). 
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Where both devices have five wireless data transrnission capabilities to some 

central server. to provide independent confirmation of continuous proximity with !ink. 

reducing possibihties of fraud. 

The invention thus provides a system that enables regular highway traffic and 

privately owned personal transport systems to augment and enable pubHc mass transit 

networks, 

The invention also provides a system that can match a rider's needs to move 

from one geographic point to another geographic point with an unrelated driver's unused 

transportation capadty. 

The invention further provides an ad~hoc shared transport system for matching 

transport capacity with transport demand across a plurality of transport providers and a 

plurality of transport users. 
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\f\lhat is claimed is'. 

1. A method comprising the steps of 

providing a transport user device for identifying a transport user; 

providing a transport provider device for identifying a transport provider; 

triggering registration of the start of a transport journey in response to a 

communication of said transport user device and said transport provider device 

with each other, 

peiiorming a continuous coordinated proximity monitoring to verify the 

identity of a transport user and a transport provider vehicle, and 

triggering registration o:f the end of said transport journey through 

comr-nunlcation of said transport user device and said transport provider device 

with each other, 

33. A method as set forth in daim 1 further comprising the steps of pomng each of 

said devices to determine their positions, cafculating differences bet\<veen the 

deterrnined positions and determining that a joumey has ended in response to 

said differences being outside ot an acceptable range. 

34, A method as set fort.h in claim 1 further comprising the steps of having said 

devices communicate \.Vith each other using a near--field cornmunication means, 

and determining that a journey has ended in response to said devices being 

outside of a range. 

61D 
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F!GURE 1. SHARED TRANSPORT NETWORK SYSTEM 
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FIGURE 2. TRANSPORT CAPACITY COMPUTING AND COMMUNICATIONS COMPONENTS 
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FIGURE 3. RIDER TECHNOLOGY COMPONENTS AND !NFORMATION ELEMENTS 
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FIGURE 4. SHARED TRANSPORT MARKETPLACE 
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START 
F!GURE 5a. RIDER EXPERIENCE FLOWCHART 
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FIGURE 5b. RIDER EXPERIENCE, FUNCTIONAL OPTIONS DATA AND ACTION DETAILS 
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FIGURE 6b. DRIVER EXPERIENCE -FUNCTIONAL OPT!ONS 
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FIGURE 8a. DRIVER JOURNEY, ON STREET NETWORK PARNELL PLACE 
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FIGURE 8b. DRIVER JOURNEY LOGiCAL CHARACTERIZATION 
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FIGURE 9a. ACT!VE NETWORK, GEOGRAPHICAL REPRESENTATION 
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FIGURE 9b. ACTIVE TRANSPORT NETWORK, LOGICAL PRESENTATION 
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FIGURE 10a. ELEMENTS AND COMMUN!CATION CHANNELS FOR CONT!NUOUS 
CO-ORDINATED PROXIMITY BY INDEPENDENT VERIFICATION OF POSITION 
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FIGURE 11a. ELEMENTS AND DATA COMMUNICATIONS LINKS iN CONT!NUOUS CO-ORD!NATED 
PROXIMiTY BY VERIFICATION OF NEAR-FIELD COMMUNICATiONS LINK METHOD 
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FIGURE 12a. ACCESS CONTROL SYSTEM 
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FIGURE 12b. ACCESS CONTROL SYSTEM, SERVER PUSH METHOD, SERVER-SIDE LOG!C 
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FIGURE 12c. ACCESS CONTROL SYSTEM, 
SERVER PUSH METHOD. CLIENT-S!DE LOGIC START 
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FIGURE 12d. ACCESS CONTROL SYSTEM, CLIENT PULL METHOD, CENTRAL SERVER-SIDE LOGIC 
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FIGURE 12e. ACCESS CONTROL SYSTEM, CLIENT PULL METHOD. CU ENT-SIDE LOGIC 
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FIGURE 13. TRANSPORT COMMUNITY PROXY MESSAGE SERVICE 
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FIGURE 14a. FULL STREET, ACTIVE 
CAPACITY AND NODE REPRESENTATION 
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FIGURE 14b. NETWORK, ACTIVE STREET AND 
CAPACITY REPRESENTATION 
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FIGURE 14c. NETWORK, ACTIVE ZERO TRANSFER 
STREET AND CAPACITY REPRESENTATION FROM 
SPECIFIC START POINT 
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FIGURE 14d. STOCHASTIC NETWORK, TIME 
OF DAY CAPACITY REPRESENTATION 
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FIGURE 14e. STOCHASTIC NETWORK. ACTIVE 
STREET AND CAPACITY REPRESENTATION, 
SPECIFIC DEPARTURE POINT, OUTBOUND 
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FIGURE 14f. NETWORK, WAIT TIME AND TRANSFER 
REPRESENTAT!ON 
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FIGURE 14g. STOCHASTIC NETWORK, TABULAR 
REPRESENTATION OF TIME OF DAY CAPACITY 
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FIGURE 14h. COMBINATION REAL-TiME & 
STOCHASTIC NETWORK DEPARTURE BOARD FOR 
SHARED TRANSPORT NETWORK 
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13TH ST 
15TH ST 

(1486) 

(1487) 
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Replacement Sheet 

FIGURE 14i. REAL-TIME JOURNEY PLANNER FOR SHARED TRANSPORT NETWORK, 
FIXED START & DESTINATION POINTS, TABULAR REPRESENTATION 

OPTIONS (1493) 

OPT!ON 1: 
SHARED TRANSPORT 

OPTiON 2: 
SHARED TRANSf,ORT + 

PATH+ SUBWAY ( 14%J 
OPT!ON 3: 

BUS + SHARED TRANSPORT 

DEPARTURE/ DEPARTURE' 
ARRIVAL (ESTIMATED) } 

ROSELAND AVE/ ® M!NUTES 
3RD AVE & 32ND J 

BLOOMFIELD AVE/ (EVERY G) HOUR, 
2ND AVE & 32ND NEXT 9:35 AM) 

(1496) 

/ (14\ 
~ 

COST ARRIVAL) 
TIME I 

$7.80 10:15AM 

$6.50 10:38 AM 

$6.20 10:45 AM 
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AMENDMENTS TO THE SPECIFICATION: 

Application No.: Not Yet Assigned 
Attorney Docket No.: 00199-0001-19000 

Please replace the title with the following amended title: 

SHARED TRANSPORT SYSTEM /\ND SERVICE NETVVORK SYSTEMS AND 

METHODS FOR RE-ALLOCATING VEHICLES IN A SHARED TRANSPORT SYSTEM 

Please amend the first paragraph on page 1 of the specification as follows: 

This application is a continuation of and claims the benefit of priority to U.S. 

Nonprovisional Patent Application No. 16/198,000, filed November 21, 2018, which is a 

continuation of and claims the benefit of priority to U.S. Nonprovisional Patent 

Application No. 15/998,864, filed August 17, 2018, which is a continuation of and claims 

the benefit of priority to U.S. Nonprovisional Patent Application No. 12/924,487, filed 

September 28, 2010, now U.S. Patent No. 10,083,608, issued September 25, 2018, 

which is a division of and claims the benefit of priority to U.S. Nonprovisional Patent 

Application No. 12/069,656, filed February 12, 2008, now U.S. Patent No. 7,840,427, 

issued November 23, 2010, which claims priority ef: to U.S. Provisional Patent 

Application No. 60/900,808.,_ filed February 12, 2007, which are incorporated herein by 

reference in their entireties and is a division of Serial Number 12/069,656 filed February 

12, 2008. 
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AMENDMENTS TO THE CLAIMS: 

Application No.: Not Yet Assigned 
Attorney Docket No.: 00199-0001-19000 

This listing of claims will replace all prior versions and listings of claims in the 

application: 

1. (Canceled) 

2. (New) A method of re-allocating vehicles in a shared transport system, 

the method comprising: 

receiving, by the shared transport system, a transport request from a transport 

user device of a transport user, wherein the transport request includes a pick-up 

location and a drop-off location; 

identifying, by the shared transport system, a first transport provider device of a 

first transport provider in proximity to the pick-up location received in the transport 

request; 

transmitting, by the shared transport system, the transport request to the first 

transport provider device of the first transport provider; 

detecting, by the shared transport system, that the first transport provider has 

accepted the transport request; 

transmitting, by the shared transport system, transport instructions to the first 

transport provider device, the transport instructions comprising the pick-up location and 

the drop-off location; 

determining, by the shared transport system, that the first transport provider did 

not pick up the transport user; and 

-4-
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re-allocating, by the shared transport system and without transport user 

intervention, a second transport provider to the transport user. 

3. (New) The method of claim 2, wherein the determining, by the shared 

transport system, that the first transport provider did not pick up the transport user 

comprises: 

determining an estimated arrival time of the first transport provider at the pick-up 

location; and 

detecting a divergence between location information of the first transport provider 

device and location information of the transport user device at the estimated arrival 

time. 

4. (New) The method of claim 3, wherein the determining, by the shared 

transport system, that the first transport provider did not pick up the transport user 

further comprises: 

upon detecting the divergence, transmitting a verification request to the first 

transport provider device; and 

receiving a verification response from the first transport provider device, the 

verification response confirming that the first transport provider did not pick up the 

transport user. 

-5-
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5. (New) The method of claim 3, wherein the determining, by the shared 

transport system, that the first transport provider did not pick up the transport user 

further comprises: 

determining that the transport user is within a predetermined proximity to the 

pick-up location at the estimated arrival time based on the location information of the 

transport user device. 

6. (New) The method of claim 3, wherein the location information of the first 

transport provider device and the location information of the transport user device are 

determined using a data communication network technology. 

7. (New) The method of claim 2, wherein the determining, by the shared 

transport system, that the first transport provider did not pick up the transport user 

comprises: 

determining an estimated arrival time of the first transport provider at the pick-up 

location; and 

detecting a divergence between location information of the first transport provider 

device and location information of the transport user device at a predetermined time 

period after the estimated arrival time. 

8. (New) The method of claim 2, further comprising: 

recording, by the shared transport system, that the first transport provider did not 

pick up the transport user in a registry of missed pick-ups. 

-6-
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9. (New) The method of claim 8, further comprising: 

determining, by the shared transport system, a rating of the first transport 

provider based on missed pick-up data associated with the first transport provider in the 

registry of missed pick-ups. 

10. (New) The method of claim 2, wherein the re-allocating, by the shared 

transport system and without transport user intervention, a second transport provider to 

the transport user comprises: 

identifying, by the shared transport system, a second transport provider device of 

the second transport provider in proximity to the pick-up location received in the 

transport request; 

transmitting, by the shared transport system, the transport request to the second 

transport provider device of the second transport provider; 

detecting, by the shared transport system, that the second transport provider has 

accepted the transport request; and 

transmitting, by the shared transport system, transport instructions to the second 

transport provider device, the transport instructions comprising the pick-up location and 

the drop-off location. 

11. (New) The method of claim 2, wherein the identifying, by the shared 

transport system, a first transport provider device of a first transport provider in proximity 

to the pick-up location received in the transport request comprises: 

-7-
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receiving location information of the first transport provider device, wherein the 

location information has been determined by the first transport provider device using a 

global positioning system (GPS) technology. 

12. (New) A system for re-allocating vehicles in a shared transport system, 

the system comprising: 

a memory having processor-readable instructions stored therein; and 

a processor configured to access the memory and execute the processor­

readable instructions which, when executed by the processor, configure the processor 

to perform a plurality of functions comprising: 

receiving, by the shared transport system, a transport request from a 

transport user device of a transport user, wherein the transport request includes 

a pick-up location and a drop-off location; 

identifying, by the shared transport system, a first transport provider 

device of a first transport provider in proximity to the pick-up location received in 

the transport request; 

transmitting, by the shared transport system, the transport request to the 

first transport provider device of the first transport provider; 

detecting, by the shared transport system, that the first transport provider 

has accepted the transport request; 

transmitting, by the shared transport system, transport instructions to the 

first transport provider device, the transport instructions comprising the pick-up 

location and the drop-off location; 
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determining, by the shared transport system, that the first transport 

provider did not pick up the transport user; and 

re-allocating, by the shared transport system and without transport user 

intervention, a second transport provider to the transport user. 

13. (New) The system of claim 12, wherein the determining, by the shared 

transport system, that the first transport provider did not pick up the transport user 

comprises: 

determining an estimated arrival time of the first transport provider at the pick-up 

location; and 

detecting a divergence between location information of the first transport provider 

device and location information of the transport user device at the estimated arrival 

time. 

14. (New) The system of claim 13, wherein the determining, by the shared 

transport system, that the first transport provider did not pick up the transport user 

further comprises: 

upon detecting the divergence, transmitting a verification request to the first 

transport provider device; and 

receiving a verification response from the first transport provider device, the 

verification response confirming that the first transport provider did not pick up the 

transport user. 
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15. (New) The system of claim 13, wherein the determining, by the shared 

transport system, that the first transport provider did not pick up the transport user 

further comprises: 

determining that the transport user is within a predetermined proximity to the 

pick-up location at the estimated arrival time based on the location information of the 

transport user device. 

16. (New) The system of claim 13, wherein the location information of the first 

transport provider device and the location information of the transport user device are 

determined using a data communication network technology. 

17. (New) The system of claim 12, wherein the determining, by the shared 

transport system, that the first transport provider did not pick up the transport user 

comprises: 

determining an estimated arrival time of the first transport provider at the pick-up 

location; and 

detecting a divergence between location information of the first transport provider 

device and location information of the transport user device at a predetermined time 

period after the estimated arrival time. 

18. (New) The system of claim 12, wherein the re-allocating, by the shared 

transport system and without transport user intervention, a second transport provider to 

the transport user comprises: 
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identifying, by the shared transport system, a second transport provider device of 

the second transport provider in proximity to the pick-up location received in the 

transport request; 

transmitting, by the shared transport system, the transport request to the second 

transport provider device of the second transport provider; 

detecting, by the shared transport system, that the second transport provider has 

accepted the transport request; and 

transmitting, by the shared transport system, transport instructions to the second 

transport provider device, the transport instructions comprising the pick-up location and 

the drop-off location. 

19. (New) The system of claim 12, wherein the identifying, by the shared 

transport system, a first transport provider device of a first transport provider in proximity 

to the pick-up location received in the transport request comprises: 

receiving location information of the first transport provider device, wherein the 

location information has been determined by the first transport provider device using a 

global positioning system (GPS) technology. 

20. (New) A non-transitory computer readable medium comprising processor-

readable instructions which, when executed by a processor, configure the processor to 

perform a plurality of functions for re-allocating vehicles in a shared transport system, 

the plurality of functions comprising: 
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receiving, by the shared transport system, a transport request from a transport 

user device of a transport user, wherein the transport request includes a pick-up 

location and a drop-off location; 

identifying, by the shared transport system, a first transport provider device of a 

first transport provider in proximity to the pick-up location received in the transport 

request; 

transmitting, by the shared transport system, the transport request to the first 

transport provider device of the first transport provider; 

detecting, by the shared transport system, that the first transport provider has 

accepted the transport request; 

transmitting, by the shared transport system, transport instructions to the first 

transport provider device, the transport instructions comprising the pick-up location and 

the drop-off location; 

determining, by the shared transport system, that the first transport provider did 

not pick up the transport user; and 

re-allocating, by the shared transport system and without transport user 

intervention, a second transport provider to the transport user. 

21. (New) The non-transitory computer readable medium of claim 20, wherein 

the determining, by the shared transport system, that the first transport provider did not 

pick up the transport user comprises: 

determining an estimated arrival time of the first transport provider at the pick-up 

location; and 
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detecting a divergence between location information of the first transport provider 

device and location information of the transport user device at the estimated arrival 

time. 
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