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Figure 5b, Rider Experlonce, Funclional Qptions Date andd Action Detalls
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_Figure 8b. Driver Experience - Functional Options
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_Fig 8b. Driver Journay Logical Charactsrization
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“Figure 10a. Elements and communication channals lor Conbnuous

Co-grdinated Proximity by independent verification of position
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Figure Via, Elomenis and dala communications links in Continuous Lo-ordinated
Proximity by verification of near-fipld communications link method
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Fig 12a. Access Caontrol System
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: Fig 12e. Acoess Controd Systam, Client Pull Method, Client-side Logic
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“Fig 13, Transport Communily Proxy Message Service
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Figure 14b. Network, Active Street and
Capacity Representation
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Figure 14d. Stochastic Network, Time
of Dav Capacity Bepresantation

Plek-upilestination Logation

StariiDostinativy Points

Aetive Tranaport Lapacity

~ Tranupori User

o indrsguant Sarvice (15 min wail)
wowie Bidraguent Sarvice {38 min wall)
e Erggguasrd Rervice {§ mirowsll)

{1430}

Rags dinplay shows Saturday
predivted bansport avatiabilily
SPA-BRM

Page 27 of 136



Figure 14e. Stochastic Network, Aclive
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Figure 14g. Slochastic Nebwork, Tabular
Ropresentation of Time of Day Capacily
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Figure 14h. Combination Real-ime &
Stochastic Network Departure Board for

Shared Transpord Network
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Figure 141, Real-fime Journey Planner for Shared Transport Network,
Fixed Start & Destination Points, Tabular Representation
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SHARED TRANSPORT SYSTEM AND SERVICE NETWORK

Thizs application claims priorty of Provisions! Palent Application 80/800,808 filed
Fabruary 12, 2007 and is a division of Serial Number 12/060.056 Rled February 12,
2008

Thiz invention relates fo g ground fransporiation nehwork, More particularly, this
invention relates to 2 ground transportation network metching individuals with fransport
capacity on a supply and demand basiz.

Transpor capacity, for example cars, often travel long distances with minimal
inad {Le., SUVs on dailly commutes with only the driver oscupying the vehicls), Such
capacity is disused because of a number of reasons, including {8} an cccasional need
for groater capacity causes consumers o buy BRODES transporiation sapacity, (&)
varigtions i scheduls and destinations Yavelsd crsals none-matchsd tansporiation
neads compared with other housshold members, {0} lack of knowledge of trusted users
who could conveniently use this sxcess capacity, and {d) difficulty in providing an
gronomic banafit to incentivize the driver o share their sxosss capacity. Meanwhile, the
driver of a vehicle often has no choios but 10 use a personal fransport vehicls {despite
the high ocosts wolved) because of lack of accessibility, inconvenisnt scheduling, or
mutltiple inferchanges required if they were to rely on public transport systems.

Proposals have besan made, for sxample, in US Palent 8887.730, o use 8
caniral assigning system and communications devicss adapted {o be associgted with
vehitles for ranamitling information from the vehicles to the central assigning system,
and for recaiving information from the cenirad assigning system.  In the 1880s, the US

Depariment of Transportation designated this "Dynamic Ridesharing” arsa & specific
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arsa of ressarch interest, under the designation ATISE as part of the National TS
Architecture, and has proposed methods for ansactions, intecchangs of billing data,
and the ke, Such systems, I implemendad, would reprasent advances over methods in
sommon practicg, however, s balisved the invention described herain makes such
systems more practical and usefid because of the following significant innovations and
claims: methods (o reduce the wotkioad/steps necessary on the driver and the rider to
make this system mone incomnvenient; methods o improve the trusiability of drivers and
riders, ncraasing the fkehhood people will use this system; a8 hardware devics which
would communicats visusally 1o external riders; automatic determination and registration
of transpart capacily destination and capacily, increasing availabiity of shared transport
vehicles, methads 1o characlerize and publish infrmation about “adihog” fransport
capacity in manners similar to raditional, centrally controlled transi systems, in order o
increase trust and ridership in the systeny and an ad-hoe nature to the propossd system
which enables casual use by registered users.

The nefficient use of ansport capasity resulls in spproximately 34 Hmes as
many cars on the road as would be necessary If capacily wers only 50% ogcupled. This
has the addiional implications created by the excess comsumption of fusl in potential
snvironment problems (GO, pollution and global warming) a8 wall as geopoliticel
problems {for sxample, many countriss including the United Siates could be ensegy
selfsufficient if they used their sxisting transporiation capacity only 40% belter {versus
the 200+% better that could theoretically be achieved),

fry cities such as Los Angeles, the transporiation netwaork is largely dysfunctional

{ie., the average worker spends 1.6 houwrs of thelr day in unproductive and costly
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sommuting via personal car on congssted highways), Additionally, suth a consumer
cannod rely on public fransit betause mass ransit “doesn’t take them fom where they
five 1o where they work”,

inadeguale "feeder systems” for the public fransit network mean that billons of
dollars are spert cresting subway and radl systems that ars massively underused, in
terms of persons fransporied per hour versus the polential capacity of these rall
systems, The flexibility of highway and road netwarks, along with the oritical mass of car
penetration and the marketplace dynamic of whan real estate value, howsver, means
that whargver 8 highway s buillt, peraonal transport cars witl soon 8l 8, cresting further
wrban sprawd, with all the societal and scologics! disadvaniages that implies.

Pargonal transport cany are common, among other reasons, becauss (8} the
lack of availabiily of mass transil networks to serve the home or destination of the
driver, (b} the neonvenience of wailling a long or unknown peried of tinw for public
transil, (¢} fear of traveling with strangers or fear in wailing for long pericds at public
fransit poinds.

Many large cities have successiully implemanted mass ransit systems which are
widely usad by people from & wide variely of socic-economic backgrounds (e, London,
New Yok, Madrd, Tokyo) While sven these systems can be improved, these sxamples
show that # a Shared Transport system axists with sufficlent imeliness and advantages,
it owill be widely usaed. These cities provids transi#t systems because these systems
reduce thelr cost for infrastructre {Le., building sverdarger and maors ineficknt

highways) and increases productivity for thelr citizens and the companies in their region,
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S0, cities have long sought to provide mass transit systems which take paople
from whaere they live fo where they work andior where they shop, Howsver, since the
popularization of highways in the 1880s in the US, citles have become increasingly
suburban. Mighway systems do not complement mass transit systems angd, in fact, work
against mass fransil systems by enabling urban sprawl 1o the point where mass transdt
infrastructure 15 unsusisinable (af the exiremiliss of a city center, due to lack of
population densily} and unatrattive (because of inconveniant intermodal interchangel.
As fewsr peopls use mass transit, less roules are supporisble, less arca i reachable
via mass fransit, and thus more people nesd 1o rely on relatively costly and scologicaily
damaging individust transport, resulting it the mass fransit systemn fseif imploding with
a lack of critical mass, while personal transport systems simulfanecusly suffer through
massive ovencongastion,

i is an object of the nvention 1o provide 3 system that enables requiar highway
fraffic and privately owned personal ransport systems to augment and snable publin
mrass transit networks,

it s another objeot of the invention o maltch a3 need fo move individuals andfor
goods from one geographic poind {0 ancther gesgraphic point (Transport Demeand™
with an unralated driver's unused transportation capacity.

i is another object of the invertion to provide riders and transport providers with
formation services and content that adequately enable the use and sxpansion of such
3 system,

Briefly, the invention provides a network system that matchss the supply and

demand of transportation services by incarporating unused fransportation capacity (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 {0 provide pick-up and drop-off service to within a few hundred yards to the
majority of locations in the covered area, with responsefwaiting 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 personal communication devices and computer networks with personal
and corporate Shared Transport vehicles can (1) provide revenue sireams fo 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 {o 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

50
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widening and sxpanding a couninds highway networks and importation of energy
sources such as oil.

The badow "Shared Transport System” accomplishas this aim by enabling privale
fransport vehicles 1o serve as an extangion of the mass transit system. Where no mass
transit is available, or is inefficient, privale transport vehicles can sol 88 3 public
fransport machanism. Where mass transit is available and cost effective and fimely,
private transport vehicles got as o fecder netwark o the public ransit system.

in situations such as g dally commute, pradictable trends will flow from the data
generated by this shared ride system, and will snable rapid and flaxible route allocation
that will enable public or private mass transd providers the capabdlity to offer new fransit
services, such as bus routes, that are determined via sfochastic measurement. A rapidly
responsive and timsly public ransit network will result in increasing numbers of public
frangi riders and recreste the markst paramelers that arg nesded for mass fransit
systems o gain critical mass in ever changing and expanding marksis.

Whareas, many systams exist for measuremant of raffic over specific sections of
road network {oop detection systams, vides camera monitoring systams), the bulk of
these systems are infrastruclure dependent and typically measure the transpord
throughput of a given road ssgment, without capability 1o svaluate the total jourey of
the vehicle. | is well known, as well, that GFS systems could be used for the generation
of road usage chgrging systems that are anticipated {0 come inlo uge in the next several
yaars, There are also systems in use, or proposed, that allow raffic speeds to be
measured (and displayed on interactive maps) by the collection of data about the spead

of & vehicle ("probe vehitles™ o characterize the spead of segments in a traffic

&80
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natwork,  Mowsver, the advaniage of the present system is that # uses the speed,
journey start and end poinls, inlermediate destinglions, spare vehicle capacity, srd
vehicls type characteristios of registered transport capacily to automatically gensrale
specific information aboul journey capabiliies belwesn any point in the covered road
nehwvork. The avallability of this infermation s believed 10 be critical 1o the sunpess of
ussr acceptance of this method of transpaort.

A current drawback to carpooling systems, that of lack of information shout the
availability of services and liming between locations, can be overcoms through the
display of the svailable transport capacity,

Currant mass transport systems, typically run by govemmental organizations,
provide schematic diagrams of the locations servad by these networks, and timstables
of operafions. ?‘hasé sohamatic diagrams give confidence o the transgort user that
there is & steady flow of available capacily that they can rely upon. With this confidenne,
the transport user can eleet o rely on public ransport rather than purchase a car or
secordd car for their household. However, carpod! systems have had no equivalant,
because these carpools are tradiionally crganized between a small group of tightly
associated individuals,

The present system gensrales schematic and geographic maps indicating
coverage areas, and is alko capable of ndicating typical svallability and travel times al s
variety of times throughout the day or week, based off a mode! of historic usage and
fravel fimes {"stochastic model™).

Ancther drawback to surrent carpooling systems, due primarily o the difficulty of

co-prdination and lack of computing and communications capabiiifies, is thal they
70
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assume the transport user must go 1o the same destination, or along the roule of the
fransport provider. This is often suboptimal, as banapor! is often & "last mile” probdem,
argd if one transport provider moved the transport user o another looation where thay
could get directly home {using sither public transport or the present system), the use of
transport capacity could be made much more efficient, and vastly extend the possible
regch and combinations of destinations.  The prasent systemn, because of s ad-hae
naturs and computational network modsl, can provide thess transfer instructions to the
transport user, and, importantly, providing graphical presentation of the reach of the
tranapod network, giving confidence {o the user that they won't be stranded,

Above was mentioned the issue of fear of fraveling with strangers in public fransi
syslems. The below syslem incorporaies a seowity venfying and raling system fo
provide that the strangers in Shared Transport systems are trushworthy. For example,
{a) bad drivers (thoss with sxoess points or driving convictions) are not aliowsd o
participale i the syslem, {b) drvers with continually rsky behavior are identified
thraugh 2 reallime rating mechanism avalable o nders and the In-car computer
measurament system, (¢ drivers who do not pick up riders are rated for thelr prociivity
for failing o do so, {d) riders are vated for unusual behavior through a rating mechardsm
available o drivers, and {(8) nders who refuse rides or miss rides are rated for their
proclivity for doing so.

Alongside the asue of trusiable strangers & the issus of anonymity. Riders or
drivers may be concemead about their safety if 2 siranger knows how 1o contact them via
their phone. Thus, the below system incorporates a mechanism allowing riders and

drivers to contact sach other through their phones without knowing the other's phone

80
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number or full name, yet stit slfiowing, for example, a driver {0 messags & rider that &
hat was left in the vehicle,

Thase and other objects and advantagses of the invention will become mong
apparent from the following delafled descoription taken i conjunclion with the
ascompanying deawings wherein,

Fig. 1 schamalically #lustrales a nehwork system in avoordance with the
invention;

Fig. 2 provides o table of the transport capaclly computing and communications
components of the network system In secordance with the invention,

Fig. 3 provides & table of the rider tethnology componends and rider demand
request details of the network system in accordancs with the invention;

Fig. € graphically fllustrates the marketplacs aclors, thelr modes of gocess,
information options and specification Ry operations of the network system in
secordance with the invention;

Fig. fa graphically represents the steps of the rider iy ysing the network system
iy accordancs with the invention (Rider Expsriencay;

Fig. &b provides a table of some functional options of information specification
and actions of the rider in accordance with the Rider Experiencs,;

Fig. Oa graphically represents a flow charl of the experience of g driver Deiver
Experisnce) in accordanoe with the imvention

Fig. Bb presents o iable of some functional options within the driver axperience

and subsystems i using the network system in acourdance with the Driver Expecience;
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Fig. 7 graphically Hlustrates various components, subsystems and dalabases
raguirgd for an optimal implementation of the invention;

Fig. Ba graphizally represents the geographic tack of & driver on their joumney
behwesn a joumnsy start paint and the joumey destination, showr as @ dark solid line
fram Parnell Place to Kinsaleg,

Fig. 8b logically reprasants the driver's journey of Fig 8a with certain intermediate
destination points of the driver's joumsy summarized, along with activity at each point
and the varigtion of timing a3 expecitad by the shared franspurt active managsment
systam for that time of day on that routs,

Fig. Ba shows 8 representation of the shared transport network a8t 8 moment in
fime, where active capacity is avaiiable {or expecied {0 be avallablel;

Fig. 8b shows a logical reprasentation of the shared transport network displaying
sach stop using compact orthogonal and diagonal linss rather than gengraphic nss (o
emphasize the iy center network’s interconnections, fo minimize distances i the rural
areas snd o present the network in 3 more readable format;

Fig 108 shows slements and data communication chamnsls used o deferming
continuous co-ordinaled proximily using 8 method where it is desired {0 have
independent contirmation of the positional location;

Fig 10b represents the logic between elements of Fig 10 1o determing and repuart
on when and where the elemeants are in continuous co-ordinaled proximity;

Fig 11a shows slements and data communications channels used o detamnine
gantinuous co-ordinated promidty using a method where | is desired {0 use near-fisld

communications as mearns for verifiable proximity;

100
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Fig 11b repressnts the logic between elemants of Fig 11a o delsymine and
report on when and where the slements are in continuous co-ordinated proximity;

Fig 12a graphicslly Hustrates elements of an Access Control Svyslem that would
alfow restricted or favorably charged access 1o road or parking resources depending on
scospiable businsss rules for each type of uss In aonordance with the invention,

Fig 12b shows the serverside logic of the Accass Contrel System where this
asuthentication ig, in the preferred implementation, pushsed o the local device {wherg
such information needs o be processed in realdime);

Fig 12e¢ shows the client-side logic of the Access Conlrol System where this
suthentication i, In the preferred implementation, pushed 1o the local devics {where
such information nesds 1o be processed in reaklime);

Fig 13d shows the ceniral senver-side logic of the Access Control Bystem where
this auwthentication is pulled from the server or cached ssrvers (may be mors
appropriate in certain applications or for aflerthe-fact tanfls, sle);

Fig 12e shows the clientside logic of the Access Control System where this
authantication is pulled from the sarver or ::\ssahe& sarvers {may he more appropriats in
cartain applications or for aler-theJfact tariffs);

Fig 13 shows the logic of a communication syslem which proxies messages
betwesn 2 vansport user and tansport provider, providing as well an operator
infervention and aulomatic rating adjustment o the user's trust level i inappropriate

cordent is requesied (o be {ransferrad;

110
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Fig 14a graphically flusirates a geographical representation of an example
sharad transport network at & fxad moment in time, with  pickup bcations and active
vehicles in the shared transport network show on a streat map;

Fig 14b graphically Hustrales 2 geographically simpler representation of the
shove network with all the strest network segments that cannot be reached reduced o
of the diagram {o make it sasier for the fransport user (o ses what service is available;

Fig 4o graphically Hlustrales & representation of the above network with only
those locations that are directly reachable without ransters, and only those vehicles that
are relevant fo the starting location of the transport ussy;

Fig 14d graphically dlustrates & reprasentation of the above nebwork, showing the
capacitios and copabilities of the overall shared transport network, based on s
stochastio model, which tharefore is used {o Hlustrals the capacily and capability of the
network on average, sl varidus day-parts, or using other witeria as specified by the
system or by the user;

Fig 1de graphically fHustrates a representation of the above netwark, coded with
golars, loons, exl, andior line thickness o indicate the number of fangfers, wail fime,
and polentially other factors, necessary for the transport user {o reach their destination;

Fig 14f shows a reprasentation of the above network, showing times of arrival for
a givan departire paitt, and whethsr a transfer was nacessary from that point;

Fig 140 provides a table presantation of the above netwark, showing ime of day

output of 8 hypothetical stochastico modsd for & sed jourmnsy stat and end poing;

1200
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Fig 14h provides a table presentation of the above network, showing a real time
‘Gepariurs Board” for a given start point in 3 combined stochastic and reallime traffic
and capacity model of the nebwork; and

Fig 141 provides a table prasantation of the above network, showing a real time
“Joumey Flanner” for a given stard location  and destination keation, with information
including the available transport options, pricing, and arival times using the transport
msthod,

Referring to Fig 1., 2 parson 10 desiing bansportation servics {"Rider™ has a
parsonal cormmunications device 11, optimally squipped with location information ("GPS
Phone™, and uses this device 11, optimally squippsd with a3 software layer with
fransport intelligence {"Rider Software Interface™), to signal 8 transpodation marketplace
natwork {"Shared Transport Marketplace™ 12 with g demiand inlerest for 8 partivudar
startpoint {"Pick-up Point) and endpoint (Destinastion Point”, and togsther, the
“Pemand Roule"y The Rider 10 has previously registered with the Shared Transport
Markeiplace 12, providing whatever regisiration defails are neogssary 1o contact and
varify the dentification of the Rider 10

Allematively, the Rider 10" may employ 8 fixed communications device 11 in
ordsr to communicate with the Shared Transport Markeiplace 12,

Af the same Hme, all vehickes thal wish to provide transportation services which
are i transit (Transport Capacity”™) have & navigation device, typically using GPS or
athert location finding {echnology, with bullber or external data communication capability,
typivally using celiidar phone or wide area wirgless dala networks ("Sat Nav Tracksr™),
running a software layer with & Shared Transport inferface ("Driver Software Interface™.

130]
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When a driver starls the vehicle ("Diiver™ 13}, a Diiver Software nterisce
sutomatically determines # the Dyiver 13 is engaged in a iraditionad oute {("Supply
Route’), and registers the transport capacity of the Driver 13 {"Transport Capacity”) with
the Shared Transport Markeiplace 12, Altemnatively, i the Driver is not engaged in g
fraglitional route, the driver is prompled for their destination, or possibly is shown a Hist of
riders possibly headed in the same general {or likely} direction as the Driver, for the
Driver to consider sharing, # the Diivers destination i not known. This Transport
Capacity would be then registersd with the Shared Transport Markelplace 12.

The Sharad Transport Marketplace 12, which & also accessible by any internet
fermingl, provides o the Rider 10 and fo the Driver 13 information aboul Transpor
Capacity and Transport Demand. Optimally, his markefplace 12 & automatically
popuisted with Supply Roules of public ransport (buses, tains, commuter bus lings), o
provide the Rider 10 with a variely of serdce typss and prices to choose from.
Additionally, given the on-demand nalure of rides and personal fransport, stochastio
modsis can populaie the Supply Rowles and Demand Routes, in prder {o enable the
Rider 10 and Driver 13 10 make betler ransport degisions, For example, s Rider il ina
subdivigion of 500 homes 8t §:30am on & weekday may polf for 8 Demand Route and
seg that the only oplions available from his house o his destination, e.g., Dublin, are a
bus that leaves in 80 mindes for €4 or a taxi that could be available in 10 minutes for
€38, Given these options, thes Mider 10 would possibly be forced to choose a s
Howevar,  the stochastic modse! indicates that 80 cars depart from that subdivision for
Dublin every weskday morning betweean 8am and Bam, the Rider 10 could be provided

the information that, with 80% certainty, a Supply Roule would be available in 4 minydes

140
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for €4.50; (That is, the Driver of this ar in that subdivision simply has not turmed on his
car yel, and would only be in the subdivision for ¥ minutes before Ivaving # for the
highway, Therefore, the value of sltochastic probable route offerings dramatically
ingreases the quality of the information provided to a praspective Rider, and thus also
increases the kkelhood of Riders choosing to used Shared Transport in genaral),
Means of displaving this capacity and providing useful decizion-making ability to the
Transport User are describad in further detsll below,

The Driver 13 could pre-register g specific prics for a given transit routs, or could
shange their price ondthe-fly for a route to reflect the supply snd demand for that Route,
and the class of senvice provided {for sxample, chamging more for 8 Rider who has
greass luggaage, or for direct point-to-polrt service by faxd transpor, or R inclusion of
irvehicls wireless Internet access in places where that service is available).

Normally, howsver, pricing for a roule would be determined by means such as
par milg default rates, the number of ssals cccupied and other preset fixed and variahle
charges {(oned pricing, slo). Whils i is antivipated that some users of this system,
particularly those Drivers with minibuses or sven buses, could use § for profit-making
routes, it is thought that nommally the individual consumer user will simply be recovering
sorme of most of their transpord costs. Some applivations may offer services without any
chargs or billing whalsosver,

One of the possitde means, and the most likedy, of determining posttioning for the
Sat Nav Tracker device 17 and the GPS Phone 11 is through the use of & GPS 14 or

Magsellan satellile as indicated in Fig. 1. Other means for delermining position include
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the use of gell phone towers to determineg oation, position look-up Trom WIF hotsped
data services, sle,

Use may also be made of the Internst as indicated in Fig. 1, as one of the means
of communicating to and from users and drivers and from fixed kiosks to register frip
reussis,

The Rider 14, depending upon the mode preforred sred the sguipment available,
can select & Pick-Up Point and Destination Point through 2 verlely of funclionally
aguivalent methods, inchading (1) calling a person or voice-response system vig
telephang whom they can tell verbally or trough a DTMF IVR system; (2) using SMS
vig telephong, or aamall, with text indication of Damand Route {ig., "Go Home', or “‘Go
from 12 Maribore St to Albany Arpat™); {3} via an Interosd web inferface or dedicated
kKiosk; or {4} vig 8 GFS Phone with an intelligent and data-driven softwars interface.

The Rider 10, upon submilling & Demand Roule info the Shared Transpont
Markelplace 12, could be presented with g sorled list of the transport opions available,
by class of service, type of vehicle, time untll Transport Capacity arrives at starbpoind,
estimated transi time to end-point, number of legs in the journey, and cost

The Destination Point could also be specified by category or purpose, in order fo
norease the transport avaiiability and options for the Rider. For example, # the Rider
just wants 1o go {0 8 shopping center, and thers are 10 shopping centers in various
directions, they could register the general category, and make their selection from the
available fransport oplions at that point. This could also be limited by brand, such as

Starbucks coffee shops or RadioShack slectronice stores; of, in the case of purpose,
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the Rider could register a reguest o see a particular movie, regardiess of the cineplex
whare the filrm was playing.

Iy the svent that the Rider 10 has a Rider Software Interface on thelr phons 11,
the Rider 10 selests from the options available to them. A messags & &ém o the
nearest appropriste Transport Capacity, The Driver 13 Is sutomatically guided o the
pick-up point, oplimally through the Sat Nav Tracker 17 display unit with verbal
instructions. A Driver Software Inlerface determines if the Driver 13 is complying with
the pick-up request, optimally based off the vehivle’s movement and a period of time for
the Driver 13 to sutomatically accept or deny the raquest {"Reserved Capacity”).

i the svent that the Rider 10 doss not have s Rider Software Interface, the Rider
can recehefrespond © a2 messags of avalable capacity via the means most
corweniently appropriate fto them (e, verbally, via text message, selecting at the
Interast web sile, and the like)

Confirmation is than sent in the Rider 10 via 8 message which optionally directs
Rider o an alternate nearby optimatl Pick-up Point in order o maximizs transport
efficiency. For examplg, If the Rider made a requsst on an infrequently used sirest, the
Rider may be directad o walk & block or two o a Pickup Point where Transport
Capacity is available.

At any time up to the proximily alert warning periad {"Thrse Minute Warmning™, the
Shared Transport Markstplace 13 will be working to oplimize available capacity and
services and will substitute Riders and Dirivers, create multipls Riders at the same Pigle
up Point o fif the Transport Capacity more efficiently, and the lke. The Sharad

Transport Markelplace 12 will also monitor the Transport Capacity to see if any new
170
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capacity has become available which offers 2 superior service andfor a lowsr price
gption to the Rider 10 {for axample, ¥ capacily & introducad which reduces the number
of iransters necessany).

At the time of the Thres Minute Waming, 8 message 18 sent 1o the Driver
Sofware Interface and the Riders) with the information psrlinent 1o the piskup
destination and the Riders. The Driver Softwars interface then guides the Driver,
optimally through sudible cuss, dirgotly to the Pick-up Point,

At the time when the Rider nesds fo be in gqusus {"One Minule Waming”), the
Shared Transport Markelplace will optimally automatically confirm from the Rider's GPS
Phone 11 that the Rider s positionad within & cerlain proximity fo the Pick-up Point
{"Reasonable Rider Froximity™). f the Rider 8 not within Reasonable Rider Proximity,
the Demand Route request is rescheduled and the Driver is informed that the Rider i
not available ("Rider No Show'™,

At or before the One Minute Warning Time, a miossage would optimally be sent
to indicate to the Rider o be on the lookout for the Transport Oapacity, along with the
specific color, model, pitture andlor other identifving characteristios of the transport
capacily that was arrving. I necessary, the Rider would also be provided with s PiN o
varify thelr identity and booking.

Communications between the SBat Nav Tracker 17 and the communications
network or the GPS Phone 11 can be ascomplished from ahy one of & combination of a
varisty of direct or indirect dats communications networks, including commonly used
wide sres networks such gs GPRS, 3G, and other cellular communications traffig;

802.11 Wil or Blustonth or other similar local dats communications networks {in
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conjunction with, relayed andfor proxied by longer range communications networks as
necessary), and other wide arsa networking technigues such as WiMax and other
technologies that will be introduced in the marketplace from time {0 time.

Referring fo Fig. 7, rider transactions and evenls are logged by the Shared
Transport Morkelplace {ses olements 702, 704, 708, 707, 708, and ¥ s
disproportionstely high percentags of Ruder Demand Route requests result in Rider No
Shows {for sxample, more than 1 oyt of 10} "Unreliable Rider™), then the Rder 10 s
tested for Reasonabls Rider Proximity st sarlier times, such as the Three Minute
Warning period, and the Driver 13 will ot be notified o piok-up this class of Unraliable
Ridar, unigss the Unralishle Rider is sheady at the Pick-up Point, untl such time as
Rider No Shows passes g standard relialility as  approved by the Shared Transport
Markeiplacs.

Likewise, as Hustrated i Fig. 7, 2 History for Driver ransactions is logged by the
Shared Transport Marketplace 12 (see clements 702,704 708 708,708). i the Rider 10
is wailing at the Pick-up Foint and for whatever reaém': the Driver 13 does not pick up
the Rider 10 {Driver No Show™) andior s consistently late in picking up Riders, the
Driver 13 would be measured for timeliness and Driver No Show rating {"Unreliable
Driver”). Buch latensss should inglude reasonable adiustments for consistently
gridiocked locations such as oly cenfers, as would be indicated through stochastic
maasurement of other Drver pedormance at the same Pick-up Foinl. The Drivar 13
would Ekewise De axpeciad o measure up {0 a higher level of performancs o ovarcome
an sarlier utraliability, or the Driver 13 would be rankad lower {*Star Ratings™), matched

less frequently, andfor possibly expelied from the Shared Transport Marksiplace 12,
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Although Riders/Drivers remain anonymous, system rankings arg gvailable, and
Ridars have the ability to only renuest Transport Capacily Trom Drivers with specified
guslity Star Ratings, and the liks,

Transport Capauity optimally would have an sxiemal indicator (‘Rouwle 1D
{hsplay™), oplimally a bright cisplay thal is aboul the size and position of the
passengers side sun visor e oar, preferably mountsed on the inferior of the tar, that
optimally presents a visual confirmation of the route identification to the extermsl Rider,
s that as the Transport Capacily approaches, the Rider can begin approaching the
Transport Capacity. Whils this Route 1D 18 is somawhat analogous o the funclion
served by 2 Bus Roule information display, the Route 1D Display 18 has the following
additionad functions more necessary for 3 pointo-point, rider-by-rider shared transport
network: Route 1D Display 18 can be Wriggered automatically to become visuslly
distinctive as & approaches @ Rider Pick-up Point (snalogous 1o the flashing lights of &
School Bus as i stops 1o pick up children). &s there could be hundreds of vehicles on
the road that also provide Transport Capacity, this distinctive display serves the unigus
function of distinguishing the Dispatehed Transport Capagity which has been matched
to the Demand Route from other Transport Capacity which may be on the same rosd at
the same thme. In a low-lech, lower function incamation, this could simply be a placard
sticker with a fixed 1D number.

As the Transport Capacity comss within a viewabds distance (“50 meter display™),
the Route 1D Display 18 could show the particular Demand Route information andfor
other identification information (Personalized Roule 1D information), for example, the

readable distance {20 meter display™), the Route 1D Display could show the patticular
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Demand Route information andior other KMentification information {Personalized Rouls
I Information), for example, the Nickname(s) of the Rider{s) being picked up, the
Destination Poini(s} of the Demand Route{s}, and the like.

As Transport Capacity approaches the Piok-up Point, the Driver would position
the vehinle at the Pick-up Point, and optimally the Driver would be presented with a
picture of the Rider{s) angd the identification name of each Rider {"Nickname"). I the
Rider dogs not match their piclure, the Driver would chooss to rsfuse the shared rids,
aned would submit, through the Driver Software Interface, the reason for denying the
ride. (Al this point, an operator of the Shared Transport Markelplaos 12 would attemp
fo comtact the Rider through the nformation provided with thelr registration details to
ses i thare was & human errar o teé ses if the Rider's GF8 Phong had been siolan, in
order o disable fulure Shared Transport Services). i a FIN were providad o the Rider,
the Rider would be prompisd by the driver to anler the PIN {or the driver would enter i
himsel®, and the maich would thus be verified, or the match could also be verified

- through the method of Continuous Co-ordinated Proximity, described balow.

Upon 2 match-up of Rider 10 and Uriver 13, Rider would enler the Transport
{Capacity vehicle ("In Frocess Joumey™). The Bharad Transport Markeiplace 18 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 ware indeed 31 the same location.

if the Driver 13 left the Pick-up Point area withaut picking up the Rider 10 {the
Shared Transport Markatplacs 12 could know this dus to the divergence in location
information batween the GFS Fhone 11 and the Sat MNav Tracker 17, as shown in Figs.

10a, 100, 118 and 11}, the Sharsd Transpor Markelplace 12 could send messsges to
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the Driver 13 and Rider 10 verifying that this was their intent; for example, if the Rider
148 had suddenly changed their mind, perhaps 10 go back {o thelr house 1o gat thelr
umbreila. However, If the Demand Route was still needed, the Rider 10 and Diiver 13
would be queried on thelr next action; for example, # the Rider wished o re-submil their
Transport Demand request. in that case, the Rider's reguest would receive highsar
privritization in the event there I8 a queue of Riders at the same logation, so that the
Rider would not have to retumn o the end of the qusus.

When the Driver 13 aspproached the Rider Destinalion, and possibly al points
along the way, the Rider 10 and Driver 13 could be polled for thelr iocation information
to verify that the rde was progressing ("Continuous Co-grdingled Froximity” slements
and methods of which are Hlustrated In Figs. 10a and 10b). Frovessing and
communications could be done either locally {using softwars inside the Transport
Capacity vehicle, in Diiver Software Interfpcs and Rider Softwars Inferface.  and
communicating via negrfisld communications inside the Transport Capacity vehicle
using software in Driver Software Inferface and Rider Software Interface, iz
communications technologiss such as Blustooth, 80211, RFID or their eguivalenis) or
via network poliing to Sat Nav Tracker 17 or GF8 Phone 11, or a similar combination of
methods and communications, The delivery of the transport service could be proven
beyond a reasonable doubt through the continuous co-ordinated proxirily betwesn the
Drivar and the Rider according to the verification of simulaneous geographic proximity
as Hustrated in Fig 10b. At the end of this jpumey, 8 messags would be send o Rider

with the delails and any billing information about the joumsy.
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An alternative method of verification of continuously co-ordingted proximity would
be to use the esigblishment and continuance of nearfickl communications as the
primary consideration for determining siart point of ride sharing expenience, and use the
bresking of this nearfield communications betwean the Bat Nav Tracker 17 and the
GRS Phong 11 {in cases other than poweroff or resst of devices) o establish the
verified ermingtion point of the joumsy. The slements involved in this method are
showr in Figure 11g, with the methodology shown in Figure T1b

Alternately, in g lowlech {and only partially verfisbls) mplamendgtion of the
ahoveg, the verification of the Rider pick-up and delivery could be accomplished through
the e of 3 PIN tranamitted o the Hider, the entry of that PIN by the drhver, and a lsck
of negative confirmation when the Rider i presenied with the jpumey surﬁmary
information.

important aspects of the above system thal were not mentioned in the above
narrative: Trusted Drivers and Trusted Riders are 3 large part of the viability of any
Shared Transport System, In arder {o improve on the gquality of this trust, and to provide
secunty assurance to Riders and Drivers, cerlain behaviors would prompt aler
conditions, aspecially those related o security or safely. For exampls, when a Transport
Demand & eslablished which resulls In an In-Process Jdourmney which i terminated
before or at a differant point than the ssisblished Destination Point, this information i
logged and coudd further be used to generatg, for axample, automated phone calls to
varly the interd of the Rider & Drwer, including promptling the Rider or Driver for
vertfication of pass codes ("Favorle Color’t which would be esteblished upon user

registration. I a Rider or Driver was unable fo verify thelr Favorite Color, human
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intervention and responses and queries (from Network Opergtors, optimally, at 8
Network Operations Center {15}, as shown it Figurs 1) could escalate the silustion
response as appropriate, even inltiafing vehicle tracking and dispaiching security
personnst § appropriate.

Other methods of assuring that the Shared Transpor Bystem developed and
magintained gond social and safely standards would be a comprehensgive ralings system,
Al the end of sach joumesy, a8 the Rider lsaves the vehicle, they ars messaged with the
dotails and cost of thelr journey on thelr GPS phong 11 {via SMB, e-mall, or via a
special application or web pagse, for sxample). This message siso could prompt the
Ridser to rate the Driver, for example, with 1 1o S stars, on one or mors scales {(safety,
conafort, social factors). A sufficiently low rating {for example, 1 star), could be used to
automatically “blackliat” that Rider from ever matching with the Driver again {using the
Matching Engine 701, as shown in Figurs 7, in conjunction with the rating systems of
the Transport Frovider Managemeant System 708 and the Transport User Managament
System 708}

Likewige, al the end of the driver's joumey, as they stop their vehicle, they would
ke sutomatically prompled to rate the Rider(s) that they had caried on thelr Supply
Route, Using the same or similar oriteriy, they would provide their feadback to the
systermn abowt the nder. A sufficiently low rating would probably also prompt more
requests for information, such as why the rating was so low.

Such an automatic feedback systerm would help police the network for bad
behavior and thus ancourage morg responsible behavior on the par of everyons using

the network.
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The netwark system may also be provided with the following capabilities.

Reabdime Self-correcling network redundancy elimination:

Systamn feedback, in real-time, to 8 daver that snother public vehicle or Shared
Transport vehicle s avallable within sat oriferia ., with destination < 144 mile of theirs,
with O or 1 fransfers, with maximum of a § minute wail), I interestad, the driver would
raceive the location/directions 10 a car park thatl is in-rouds,

Fariod benefl costflime analysive

Sysiem log pevodically (weskivimonthly, for example) compares fransit nebwork
avalability with actual usage data from an car navigational unit and provides g bip-
by-trip summary of which trips would have bensfiled through uss of the Shared
Transport Marketplace, what the costitime savings would have been § the uger had
dropped their car al a Park & Ride; siso, whal the EARNINGS would have been if the
user had picked up available fares {plushiminus § minutes); also, generic trip data about
the average speed, journey timg, COp generated and gas consumad.

Additionally, network capacily demand tan be used o caloulate any possibls
public subsidy or tax cradit benafit that can be awarded 1o potential diivers in exchange
for their availability on thelr nomal transit roules.

identity Verification systany

Personal communications device could show the picture and name dentification
of the driver responding o pickup requsst,
Service Provider (Drhver) display shows the picture of the Rider 10 {servics

requestar i case of carge or conclerge) requesting pickup ssvice.
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Rider/Diriver Proxy Messaging Syslem

Normally Riders and Drivers wauld have no need or use for cm%;ag:té&g gach
other ditgelly; however, therg oould be a few circumstances whers  would be useful for
ons to contact the other, such as in the event of a lost or found Bam in 3 car, or perhags
iy certain rare cases where they need o reach sach other o arrange sxact transport
detatls. Nommally these users of the sysiern may desite {0 keep their contact details and
full ientity information {such 35 nams, s-mail or phone number) private.

Fig. 13 shows a message proxy system thal would engble communications
between membsrs of the cormunity without losing this identity, and also, mportantly,
disabling any inappropriate content or confact betweaen community membees as wall as
adiusting the rating of any community member as necassary.

in normal usage, the systern would function as dlustrated in Fig, 13 For example,
i @ Driver 13 identifies lost items left in thelr vehiole, they could choose a function on the
r-yehicls device {or viz a2 web page), 1o send & message 1o the Rider 10, The system
1€ would then recelve this message 131, svaluate the content for appropriate content
132, and i # could aulomalically determing this, would redirect the message 134 onto
the Rider 10, coding the message with a unique identifier so thal it would koow o
respond to the Driver 13 i the Mider 10 responds. i the system could not avtomatically
approve the content of the message, the operator would raview the content 138, and i
the content was OK, the message would be passed on, bul i not, the message would
be rejected 138 and the Driver may recelve a rating adjustmant 137 and meassags 10
reflect the inappropriste use of the system. I the Driver's misuse of the system was

sufficiently untrustworthy, the operator may choose fo restict 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 network could generate near realdime messages using SMS, e-madll, or
volce messagss for example, or could, using 8 similar techninue, proxy a phone call i
desirad and appropriate.

Friends & Family Transit notwork

Riders and Drivers can restricd Transport Capacity and Transport Demand
matches o oparate only inside closed communitias of members, § desired.  Such
closed communities could be, for example, smployses of 3 company, students and
parents at 3 given school, or membership in @ given social or sports association. These
clused communities could be defined inside the various interfaces available as part of
the Shared Transport Markeiplace 12, ingluding web pages, or could in fact be
authenticated from other means, such as all thoss memberg of the Shared Transport
Marketplace who  had  e-mail  asddresses  ending in @nwoompany.com  of
Emyuniversity. edu,

The Network Gysten could also allows users to {ag deivers or riders as "fiends
and family” post rids, over the web in displays of private natwork drivers, or through e-
mail opt-iry,

Existing internel social communities coukl be ussd fo instantly pre-popuiste the
social communities that the ussr would want {0 make their Transport Capscity or
Transport Demand known o, 1o help advertise and expand the reach of the Sharsd

Transpor! network, of o matech exclusively, or preferably, within the social community.
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Thessa “friends & family” designations would become part of the griteria usad 1o
rank available drivers and dders, whers the rider or diiver has a preference. Sunilarly, 8
rider or driver can tag the other 8% "not again”, which could rank these alternalives lower
or complately “blacklist” a Rider or Driver from matching directly with gach other in the
futire,

Scheduled sides confirmahion:

Far rides which are pre-scheduled, software on the user devies or through the
natwork softwars will offer perodic wamings and require confemation from a Rider a
praset advance nolification time {say 15 minutes} in advancs of pickup, then again a
preset nearby notification Hime (say thres minules) before pickup, The Rider has the
abtion o delay or cancel pickup, The Driver s not routed off course or dispsich
information sent until and uniess rider confirms such pre-scheduled intant.

Advaniages of shared transport syalem and service nebwork

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

have benefils to the area of public trangpot:

The System maintaing 3 matix of journey time and cost estimates for the nodes {pick-
up and drop-off points). Next available capacily, and estimatad travel ime between
aach of thase nodes i mainigined.

B. A characlerization method for summarizing ranaport capacity for individusl
drivers.  Vehicles delivering transport services o commuders {rains, buses, planes)
have long used the characterization of “slops” to summarize their ransport network

services in a way that the consumer could relate 1o (for sxample, the #8 subway ling,
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stopping at 34" B4, Grand Central Station, 48™ 81, stc. However, for an individual driver
on their personal dally commute, the typics! characierization of a route I8 the start and
and address. This characterization makes the malching of a driver journey difffcult for g
passsnger.  The introduction of computers or GPS syslems o the problem doesntt
necessarily make the solution any easlsr, as compitars and GFE gystems will oflen just
reduce an address down o s geographic co-ordinates (atitudeflongituds), or represent
& drivers’ route as 8 stream of latitudefiongitude points.

The system hersin described provides an aulomalic way of converting the
computers representation of a driver's roule info a format which is more usable for
further analysis and presentation, Figure 83 graphically dlustrates an axample driver's
lourney from thek work location (Pamell Place, in City Center 802) to thelr home

location (Kinsale 803, in the rural areas). The GPS unit of 3 car, when recoeding {or
catoulating} the drivers exact route, would represent this joumey a5 a 2 sst of o
srdinates.  However, for the purposes of establishing a shared transport network, 8 is
usaful o establish 3 nebwork of pick-up and drop-off points {(nodes), so that Riders and
Lirivars can be gudded {0 places that are safe and convendent and comfortable for both
the Ruders and Dirivers.  This network of stops can, for example, be pregenerstad from
existing databases of stops from exisling bus nehworks, entersd using traditional GIS
sysiams, or in fagt cragled by the inwehicle system 17,

The route of the driver's jpumey is shown in Figure Ba as a dark fine (801)
moving from the north of the map towards the south of the map. The system caloulates

the places where the routs of this ine intersects 3 stop node, and thus can present the

iourney st the end of the route iIn the format of & very useful and concise st of major
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stops, rather than an incomprahensible st of addresses or geographic co-ordinates.
For example, the driver's route B0V can aulomatically indicate that the path of this rouls
ia from Parnell Place 802 to Cork Airport 804 {o Farmer's Cross 805,

Furthermure, once the gaographic represantation is abstracted {0 stop nodes, #
5 possibde {o show the driver’s route in a varisty of alternaie presentations, such as the
presentation shown in Fig 8b. Herg, we see the jourmney described with an abstraction
of the journay start and end-poinis 811, wherg the start point s charscterized by the
fown names; and we see g graphical prasentation of boxes summarizing activity at sach
stop slong the jwamey; and we can also see 3 level of characlerizations, A bugy oity
route may actually have many dozens of stops # could thearstically stop on if there were
people waiting st the stop, butl perhaps only the most major stops (a8 coded separalely
using operator intervention or data entty, Tor example) would be shown in order to
presant the information more clearly, The major stops of a roude, 38 shown in 817, may
not necassarily sven include the start point or and point § they are not where the likaly
traffic would be, for sxampls,

As shown in the slapsed fime bolween slops 818, # becomes managaable to
represent ravel times between nodes using driver's joumsys whan organized as &
stream of stop nodes. Likewise, stop nodes makes # easisr W characlsrize capacity
and fraquency of ravel hetween loeations,

As graghically Hustrated in Figure B3, using the aulomatically generated driver's
stop nodes o measwe and predict capacity, #t & also possible to show the realtime
transport capacity of the shared transport netwark, and/or the predicted capacity from

the stochastic transport capacity network madel, This particulsr representation shows
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the same natwark model as Figure 8a, bt timmed {0 only show those segments and
nodes in the network that have aclive ransport capacily on them at the time the user
displays the model. This method of graphically presenting the reach of the bansport
natwark dramatically improves the confidence that & user would have in the shared
transport moded, knowing that they can get from ong place 1o another, and knowing,
through the stochastic model, what the svaiiability would be at a different time of day.

Traditional transport networks have known this for a long time, of course, and so
maps of nebwork capacity  have long been gvallable on public transport systems,
although they have not yet beon applied ussfully 1o carpooling systems or this invention
of public shared transport. Tradifions! public ranspor! netwarks have also sought to
make their ranspor! morg understandable by simplifying the gsographic maps info
guastgeographic schematlic representations that enhance readability and information
display by distorting the geographic accuracy in cerfain manners {using ondy orthogonal
and diggonal Bnes, for exampis)  The system could generale schematic maps
sutomatically {seversl such programs and technigues are known in academia) using a8
its source the dynamically crealed fransport network as generated by the real dime
andior stochastic shared transport node modsl. An example of this schematization of 8
shared transport na‘i\&mk 8 shown in Figurs 8b, using the model of the Sa network,

C. An active monitoring system for generation of usageidemand data for point-
to-point routing of participating vehicles. The system looks for overlaps of capacity and
seeks to eliminate redundant capacity (within cerlain distance oriteria, transfers cnteria
and timing criteria) by suggesting route changes or rouls fermination. For example, i

five cars were on the route 0 the same dastinglion, the system could mform the cars
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thal the guality of shared transport service on theilr roule was high, and could suggest
that one or more cas pull over into & Park & Ride {for the Driver to become a Rider in
another vehicle's car, a3 # would be far mors economical than driving himself in a singls
acoupancy vehicla {o the sams destination).  Alternately, this montioring systents dala
reporting and analysis can be used 0 suggest the generation of new routes, or onsthe-
fiy routes, for public transport when encugh demand capacily exists (o create transpost
routes which bypass crowded city cenlers of, minimally, can skip stops on an existing
route (penerating sxpress routes by selecting appropriate Riders 1o get on the fransport
capacity).

. An sctive monitoring systam for genseation of traffic fow data; combined with
a central information repositary, gives real time network for {raffic flow throughout a
matropolitan arga. . The system as described bas the capability o snable any of the
Transport Capacity vehicles to act a8 "raffic probes”, reporting on throughput and
delays in traffic. The syslem would use this dats infernally in order o beter pradict
arrival firne of Transport Capacity at the Rider's Pick-up Foint, but this data could also
be shared with the general transport community 8t largs &8s a substitule for other means
that they may normally use lo determing road traffic (loop detectors, video cameras,
{raffic probaes, sig).

E. A system o generate matches between roule capscily and timing and
Transport Demands, from usage dala. Regular raffic belween nodss and subssts of
nodes is gatherad by this system continually (Fig 7, lements 708, 710, 711, 712, The
system 12 can thus tell 2 user who wishies o go from one point 1o the next how o beat

get there using the available transport capadity via s matching engine (slement 701,
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& graphic Bustration is shown In Fig. 148, In thiy case, & Transpor User 141
wants to go from the departurg point 1408 to the arrival loeation 1408, Active Transport
Capacity 1402 and 1403 both pass by 1406 {as known by the system by the declaration
of their Supply Routes. Whereas Transport Capacity 1402 has registersd 3 route of
1405, 1408, 1407, 1408, Transport Capacity 1403 has registerad a route of 1410, 1404,
1408, 1407, 1408, 1408, Al other considerations being equal, the matching engine 7014
would thus match the transport request betwsen stop 1408 and stop 1408 using
Transport Capacity 1403

As other vehicles ragularly travel between the nodes 1410, 1404, 1408 and 1408
al this time of day and day of week, the system would be able 1o reliably caloulate how
mush time will elapse until the vehicle has arrived at the Transpord User 1401's pick-ug
point, and would start the notification processes as datailed in the system approptiately.
The system could also el the Transport User 1401 &t what time they would arive 8t
their destination 1408

¥ Transport Capacily 1403 did not meke thelr service avallable to Transpornt User
1431, the geograph scops of the search could be widsned and the User could be
alerted that an option exisls that would get them 1o 8 drop-off location 1408 rather than
the desired 1408 drop-off location, and the user could choose b accept this transport
instead,

As lustrated in Fig. 4, Transpont ﬁa@a&:ﬁy and Transport Demand will have a
variely of providers (802} and users (403}, with a polentislly complex set of

requiremnants and preferances (404, 408}, The matching enging (401} provides the
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Transport User with & means {o display andior automatically book the best oplions
available.

F. Display msthods to show available transport capacity and options to Transport
Users. Whils no working system currently exists for the kind of realtime shered
frarspoet envisionsd by this invention, the closest computing systems that perform 8
simifar function are those car-sharing or carpooling schames which atlempt to match
riders by destingtion and origin, for the puwpose of establishing one-time or ragular
commmuting matches. A major weaakness of currend  state-ofthe-arl systems for
parpooiing s the limited representational capability of these systems, as # s usually
difficul] to find i there are gny senvices on offer in g given neighborhood or ares, o 8
givan neighborhood of area. Current slate of the at syslems assume thal no tanslers
arg possible betwesen shared transport providers o public transport, and wark bast
when all of the users of the system have a common shared destination or orighy {for
sxample, commuters o a given campus, studenis at a university, or {when frips are o
by made goross country), members of & given whan area).  The present system,
howevar, generates a number of represaeniations of transport capacity which will give
ancouragement o transport users and providers that servicg 8 possible using the
present sysiem,

From the live usage data of the system, maps can be presentad which show the
reabtime capacity of the system.  As graphically presented in Fig 14da, Hve maps could
he displayed which show the real ime transport capacily of the network and the stops in
the network., However, these maps by thamsebves do not provide 3 sufficient quality of

nformation 10 give confidence in the likelihood of 3 user being abls o get from thelr
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start point {1408) to thelr destination point (1408}, Fig 14b demonsirates a more usafd
praseniation of the street nelwork, which begins I inform a user how they would use
ths shared transport network 1o reach thelr chosan destination, or what kind of service
svatlability they would have using the system,

Unill 3 certain critical mass is achisved in & given gsography, transfers o non-
corynercial private tansport vehicles will be limitad, and so # s important {o also be
able o show representations of the tranapor system showing all possible destinations
where no transfers are necessary. This is graphically flustrated in Figure 4a.

G. A prediction system o generate avallable route capacily and Himing from
surmmary usages data, Traffic data s sssentislly stochastic, and therefore this system
provides pradictions of ransport capacity betwean points in @ way that can be ussful {o
tranaport users in matching thelr transport nesds and in providing them with usefu
information that makess them grow o tust the system and mpke better Yansport
decisions, . Because the nature of this system is extremely ad-hoe, few bookings will
be matchad far in advance for @ spacific ransport capacity.  The best capacily for the
journay is the capacity flowing by the transport user as they nsad . While this
approach enables a large number of advantages, the central weakness to this approach
g in the uncertainty of 2 booking, both in terms of its iming and the provider of the
servics, Therefore, # iz particularly important that this system provide exceflent
nformation sevices which overcoms these uncertainties.

As mentioned above, usage data for this system is continually gathered. Beyond
the use of this realtime information for the beneft of matching s the categorization of

this usage data inlo a tansport modse! (Figwre 7, fems 701, 702, and 702 This
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fransport mode! would contain day part information for traffic capacity flows. Thus, even
i a2 transport demand were made that did not cwrently have transport capauity
avalable, the mode! would be able to slochastically determine the likelihood of servics,
at any part of the day. This ig grophically depicted in Figurs 144, where the historical
availability of ransport capacily is representad by lines in the stree! natwork, Of course,
instead of using a streel map presentation of wait fimes o capacily, a logical schematic
of the network amongst transpord stops could also be formatied to similarly display
umehiness and throughput. As shown {1434), the map or schematic could be shown for
any day or tims period.

i many uses, of course, g tebular representation is preferable and sugments the
understanding of a network, and from the generaled capacily model, tables such as
that presented in Fig T4y would be generated o approximate the appearance of
timetable schedules of traditional transport providers, such as city bus or subway
networks, These timetables would of courss be based off the ad-hoe fransport capacity
as driven by transport providers over time.  These forms of definitive and statistically
useful information will help transport users gain the confidence in the viability of shared
franspord, a8 well as be aware of betler oplions that they may want fo consider. For
grample, referencing the combinagtion of Fig 4y for abuler date and Fig 14e for
graphival presentation of a given transpor user 1448, we can see that the tabular
presantation shows that from the start point 1471 of the transport user {1441 on the
map}, o the destination point 1472 {1442 on the map), the genaral avatiability would be

better at location 1443 (1473}, where the average waiting period 1475 being less than
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that al location 1444 (1474}, However, for the most common sommuting hows {7.30-
0am and 4:30-Tpm), the availability s 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, butin most cases, it would
be more desirabls to pick up passengers without inconveniencing or disorianting the
driver,

it can be readily appraciated how the avalability of this information would enable
users to maks belter commuting chotcas. I the table shown in Fig 14g, only two stops
were shown and the rows were broken up by me of day and subdivided by stop,
riaturally, this information could be extended ¥ desired into a larger array, or shown in g
format of slops as columng, slops as rows with oells displaving sverage frequencies; or
othar typical imetable schedules,

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

stochastic information, and as shown In Fig 14s, the revarse route for a commuter

depanding on transport capacily usage history, from the opposite direction. Fig 4
alsey shows how a combination of historica! dals plus realdime dats can be usad o
provide a blend of information to the transport user. This presantation of & blend of
statistivally generated timelables as well as realblime presendstion of sapacily would
also be essential to the operations centey stalf in helping {ransport ussrs understand
their options as well as influencing any markeling or eperations plans they would have

to sxpand the natwork, and could also be used o help determing sutomatically if thers
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are any unusual aclivities such as road closings or traffic jams, where the hislorics! data
and the rgaldime dats varied signticantly.

Using this system it can be extremely ussful o display the combination of
statistical trangport models with reallime informalion i isbular format. Fg 14h
graphically lustrates one form of a “depariure board” for 8 shared transport network,
Departure boards, as seen often in alrpords, frain stations angd other fransport hubs,
provide the answer (o the question "where can | go from here?,

Shared transport would provide a new opportunity for depstdurs boards o be
used in corporate campusas, lobbies, and other places where public transport has
raditionally underserved the population.  Shered transpor departure boards could
combing public transport information, private shullle services, and shared fransport
gervioss.  While a preferred form of & departurs board would be g separate physical
display, # is of course possible 1o have departure boards take the form of web pages, 8
frame within web pagss, or specisl "widgeligadgel” sivle simall programs that peopls
could run on thelr portable phonss or personal computing devices.

However, in the case where the {ranspart servige is not provided by schedulsd
services, the provision of 2 slalisticad transpart model in conjunction with & real-ime
network s essential fo providing this information, particularly In cases whare the
transport is leaving from within a campus {or housing subdivision) and moving o of
range quickly, In 8 case whee 15 vehicles feave a subdivision and head to a city
center betwesn the hours of 730 and 8:.00am dady, # could be approxdmated that oneg

vehichks moves between this journey's start and end points once avery fwo minutes.
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Consider again Fig 14e, where a transpor! user 1448 woudd Bike 1o find out what
the availability of capacily is bebween siart point 1441 and destination point 1442
Some transport capacity 1448 is positioned in 3 parlang garage near the city center and
also infends o go to destination 1442, Ag the transport capacily 1448 tumsg on thelr
vehicle, they may only be within the arsa close 1o start point 1441 for 8 minuls and fwo.
Az a result, # most of the transport capacily were coming from similar location, the
transport user 1448 may not see the possible destinations until a few moments before
they became available for matching, fat all

Ag departire hoards alse serve the function of advertising the availability of
fransport options, the shared transport departure board would be underrsprasenting
the possible answers to the guestion "whers can | go from here? unless # includes a
statistical model in the preseniation of the departure board,  Fig 14h shows a fabls
ombining real time network wlormation with statistival network information, Mere, Fig
14h i 3 abulsr representation  of Fig 14e, and the ransport user 1448 wants to go
from 14411481 to 144271482, Eslimated departure imss 1485 show two forms of
numbaers, perhaps graphically displayed with diferent characteristics, with realtime
information for actual vehicles shown as indicated in 1488 and statistically established
timing shown as in 1487,

Note also the depariure board format would display malor intermediate journey
nodes 1488, as discussed above and caloulsted and charsoterized automatically by the
system. Oftentimas, an snd destination 1485 is not known by 8 viewer, and the
intermeadiaie mm&s-’ééﬁﬁ are the points of infersst.  As the purpose of the departure

board is to Improve the psroeplion and communication of transport options, the
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csharacterization of the path of stops | described above In the desoription of Figures 8a
arwd 8b, further mproves the transpor user's informastion experience,

H. A journey planner for a shared transport netwark.  Journey Planners, which
show bast avallable roules bebween stard point 1481 and destination point 1482 as wel
as cost and schedule information, are a welb-known concept for public {ransport, but
have not been used 10 desyribe non-schadulsd fransport services, As shown in Fig 144
the Jourmney Planner would opsrate similardy {o existing public transport network journey
planness, but would alse incorporate the statisticsl model of availabls shared transport
1485, and realdime shared transport information fo provide best possible combinations
betwenn 1483, 1484 o provide the user with the widest range of ussiul options.

. As the Shared Transport network expands, more transport capacity will
becoms available regulatly on cerlain routes. The syster as desenbed would be fully
aware of which routes have underulllifized capacily, and would also be sware of
transport users previously registered transport demands.  Whereas normal public
transport nelworks don't appear 1o have any awarensss of who is using thelr services,
the pragent system would  commmunicats with s transport users o let them know about
sxpanded hours of qualily senvice (for sxample, less than 10 minute wail for serviges),
andfor sepansions of ssivice info new outlving arsas for that user, sic,

J. Governmantal agencigs and lpcal authoritiss have long sought to encourage
the use of carpodling, using incentives such as HOV {(high occupancy vehicle) lanes,
discounted tolls, and tax deductions for the uss of public fransport means.  In the near
future # is andicipated that further incentives may be brought to bear, given the sxdrame

shortages of off which are expected in the yesrs of 2011 and beyond, as wall as the
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increased awarsgness of globsl warming, I addition, companies and arganizations who
are presssd for parking spaces e highly motivated to By to gt thelr workens to
carpool, and sometimes provide free or premium focalion car parking spaces o those
who carposl. To increase the effectiveness and efficiency and compliance with these
measures, i is anticipated that automated means may be desirable v suthenticate the
use of the vehicle in shared transport applications, as shown i Figure 12a,

in this acosss control systermn, a vahicle 1208 would approach an “sooess gate”
1208, for example, a toll booth 1204 or & parking lol access gale 1208 Whether the
system was a server push or client pull system {(Fig 13b, Fig 12¢, Fig 12d, or Fib 13¢),
the informalion ghowt the Shared Transport stajus and business rules would be
processed st the Access Server 1307, and, ¥ access was permissitle, the gate 1308
would be hifted, allowing fres or discounted acoess o the rasources of the company of
governmantal agangy.  In fact no gate 1208 would necessardy be reguired, as the
systam could be & tolling system which simply charges a diferent rate depending on the
ascupaney of the car, el

Throughout the year that the caris used, the ussge of the car could be measursd
iy terms of the peroantags of time Uwas used for shared transport, and this could, #
passed & cerain threshald, qualify the transport provider {o benefit from cerlain fax
banefits, carbon cradits, and the like.

K. A trust system for managing nebwarks of Transport Providers with varying trust
chargoteristics. As shown in Fig. 7, the Transport Providers/QOrivers are managed by 8
systam 705 which considers their ralings (88 provided {0 the system by an Activity and

Event Manager 702} and thelr communily memberahips 713, This enables, as shown in
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Fig 4, the Malching Engine 401 {0 consider matching transport demands with & vatietly
of Transport Providers 402 and Provider sriteria 404,

L. A selficorecting trust svstem for feenback of Rider response fo Driver
performance. As shown in Fig?, when a Jowney has besn maltched between a
Transport Provider 720 (Driver) and g Transport User 721 {Ridern), the Joumney is
actively managed by the system 704, As part of this process, the Rider & prompled 1o
provide a measurament of frustability o the Driver. This svent 702 s then passed on lo
the self-corrscting trust systermn within the Transport Provider Data Management system

70

(41

M. A& selfcorrecting trust system for managing Driver prefersnces of various
Riders, Likswise, as shown in Fig 7, the Transport Frovider s prompied o provide 3
maasurament of trustability kv the Transport User. This event 702 is then passad on fo
the self-correcting trust sysiem within the Transport User Data Management system
708,

N. A modification of the above system o allow i 1o be used o transport goods
and merchandize by having the Transpord User send packages insiead of using the
systern for personal transport, but otherwise using 8 similer Sharsd Transport
Markeiplaos for matching fransport need and rating of providees,

3. The Driver can also be driving & bus {whether 3 privale o public transport
saevice), a taxd, and the ke

Refarring to Fig. 2, the tanspor capacity computing and communications
gomponents of the network system includs componants for (1) location and direction,

many of which can supplement the locational acouracy where GRS technology is not
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funciional of is less dasired {for example, underground fransport forms would be more
fikely to use fixed position "markers” (o determine the lonation of the transport capacity,
and in the same underground transport sttuation, the GFS Phone would deally be
egguipped with 802.11b technalogy and 3 reference database of positions! location of
underground wireless 802.11b or similar loncal wireless natworking broadoasting devices
i order {o delerming location and facifitate date communicalions), {2) Far-fisld
communications st some of the communications methads used to facilitate inleraction
with the Shared Transpord Markeiplace, including the possibility of using voice or VR
interaction with & system ogperator rather than data networking, {3} Near-fleld
comrmurications detall methods would could be used 1o communinate between Rider
and Driver computingfcormmunication devices {prefered in order o reduce dals
congastion and artime charges), (4) supply outes inglude those information sources
and database of commondy used and widely known localion names that will feed the
Shared Traﬁ&;mﬁ Marketplace with available and potentially avallable transport capacity
from the Driver and public transport sources, and {5 Demand route, which includes
several posaible methods of reguesting a route by 8 Rider. The devices and Inpuls
used by sach of thess five componenis are as listed.

Referring to Fig. 3, the rider lechnology components of the network system
inchede components for {1} Location, that &, several methads for determining the exact
postion of the Rider for communicalion to the Shared Transport Markeiplace; (&)
Location ransmission, that is, the interface thal the Rider usss 1o ransmit his Demand
Request; (31 Computing Component, that is, the device that the Rider uses 1o fransmi

his Demand Request: {4} Internet, that is, sither the broad Interme! or 3 limited Intranet

g
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which enables the dala ranamissions between the Shared Transport Markeiplace and
the Rider; and {8} Demand Rouls, which includes many of the datsbsses and the
pricing and membership modsls which enable a given Rider to take advantage of a
varisty of possible types of Transport Capacity. In addition, the devices and inpuls used
by sach of these five components are as listed.

Referring 1o Fig. 4, the multiple usss and operationg of the network syslem are
shown graphically and includs componants for (1) Supply Side Routes, which include
the databases of providers of shared transport services, {2 Demand Side Routes 407,
which includs a subsst of possible methods for a Transport User 403 fo request @
Houte, {3} Request Methods 408 and Avatlability Methods 408, which include a variety
of methods which could be used v communicats betwesn the Rider, Driver, and the
network systerys,  The Malching Engine 401 would consider the availlability of transpont
capacity, provider criteria 404 and bansport  demand writeria 405 in providing ideal
matches for the requsst.

Referring o Fig. 5a, the experdence of a rider in using the network system are
shown as a flowchart and are belisved o be selfexplanatory, as they have been
described it text above. Use of specific refersnces {o time, ., “Three Minule
Confirmation”, are completely configurable by the user and would bs changed sither
automatically or manually to reflect different modes of ranspor! and inferchange or uses
of the general systern The accompanying teble, Fig Sh., provides further specifics on
data and usage of the functions in the flowchart of Fig 83, The experiences may stored

in mamory and printed out.
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Referring to Fig. 83, the sxpariences of a Driver in using the network systam s
shown as & flowchart and are believed v be self-explanatory, as they have been
described in the text above. The experiences may stored In mamory and printed oul
The sccompanying labde, Fig. 6b, provides further specifies on data and usage of the
funchions in the flowehart of Fg 6.

Referring to Fig. 7, the Sharsd Transport Marketplace will be composed of a
number of compulsr  ssrvers nabworked  {ogsther to perform the dats and
communications functions as specified. Communications interfaces 723 will enable the
system to communicaie automatically belween other automated computer systems, o
individuals via computsr interfaces, 0 individuals via lelephonic inlerfaces, Sabnay
units, and the ke,

Continous Co-ordinated Proximity System

in order 1o improve the user sxperience and the rapidity of verification of
fransport user D and thus reduce the dalay of loading people or goods info a transport
vahicle, § would be desirabls to have means {o quickly varify the identily of the transport
usear for the transport provider, in order o know that the passsnger i & paying and
frustable passenger, as weall as to cordirm the drop-off location of the transpord user,

Referring o Figo 10a, the slements nocessary to delermine § there sxisis
continous co-ordinated proximity ars the monilonng and verification system 1001, &
Transport User Device 1002 and 2 Transport Provider Device 1003, Each of the
devices 1003 and 1003 would need o have & means {o determing their logation.
Additionally, for the "indspandent verification” methad, thers would need o be farrangs

data communication means 1008 and 1008 Qptionally, there can also be
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sommunitcations betwaen the devipes 1008 & 1003 via a farcange of near-field data
corrpnunicalions means.

Referring o Fig. 10b, the logic necsssary for a central server to determine §
thare sxists sondinuous co-ordinated proximity by the method of independsnt verdication
is shown iy the Rowchart

Referring to Fig. Ma, the cloments necessary to determing W there exists
continuous co-ordinated proxirity vig venfication of near-fleld communications link are
the the monitoring and vertfication systerm 1101, 3 Transpornt User Device 1102 and &
Transport Provider Devicg 1103, Additionally, for this “nearfield communications
varification” maethod, there would be nsardield dals communication meang 1104
between devices 1102 & 1103, Optionally, there can also be communications batwesn
e or more of the devices 1102 & 1103 vis a far-rangs communications means 108 or
118, in the neas-fleld communications mathod, one or more of the devices 1102 and
1103 neead to have 3 means 1o defermine location. The kgie for the determination of
continuous proximity, as shown in Fig 11b, would run on ssther device 1102 or 1103,
though more Bkely on the Transport Provider device 1103 The communications with
the Monitoring and Verification system 1101 would be betwsen the device running the
ogle as shown In Fig. Tih In the svent that the dala does not need fo be
comnvmunioated reallime, oF I service aress whergs therg isn't continuocus data
sommunications capacity, the logie system could cache the stant and end posifions of
the transpart servine betlwesn devices 1102 snd 1103, or & plurality of other such
transport services, and when the logic system does come into nebwvarking contact of

Monitoring system 1101, the entire cache could than be ranamitted.
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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 {o, 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
focation, 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
focations, confirm or cancel bookings, provide pm@f of identity and location, update trust
ratings on transport users and suitability of geographic locations.

Nebtwork 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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fransporiation network capacily and organization, and the business management of
fransport operations.

Sharad Transit Markeiplacs Server

& network of computers attachad o the intemnel and telecommunicstions
services. Providing autormated functions for the Network Operations Cerdar, Transpost
Users and Transport Providers, including malching demands, refining  frustability
ratings, oplimizing capacity and efficient throughput of the system,

Characleristios of the Shared Transport Markeiplace Method

a) providing an alectronic ragistey of capacity containing  plurslity of geographic
focations, whers ong o mere elecronic devicss in each of a plurality of
transport vehicles registars the spare transport capacity and  location
information of the vehicles via wirsless data communications to the registry of
capacity,

b} providing an eleclronic registry of demand, whars the fransport demand
needs of a plurality of individuals or Rems is registerad by a pluralify of means
o the registry of demand by the transport user,

i whare such plurality of individuals or ftems can include registration wvia
Internet wab pages and inlemet applications, vie SMS messages, via &
s, via VR systems, via lelephone operators, via applications or web
pages annung o0 handheld wireless devices such 3% looation-awars
ghones, and the fike

. where such demand can be fimited fo a set of rules not just betwesn &iér‘i

and destination kcations and needed capacily of seats or space, but also
A8
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include such Bmitations as requirements for the transport provider fo be of

a certain lavel of sxperience, gender, or membership it certain closed

communitias, or for the transport capacity o have csrigin conveniences or

services, such as baby seats, whaeichair aooess,

{a} where such closad communities may include parsons associated with
a carfain company, university, social group, or internst sogisl
ngtworking community, for sxample.

it wheve such demand can include destination locations that are specified by
purpase of joumey or type of destination, increasing the availabiity and
timadiness of ransport oplions 1o the transport user,

{a} where such type of destination could be specified to be any typical
ganswmer or business category, such as supsrmarked, shopping mal,
coffes shop, of 3 specific brand of thess,

{b} where such purpose of journsy could be one or 2 combination of
factors, such as to see a specifin movie title, ragardiess of the cinaplex
whers it was showing.

¢} providing 2 cendral processing capabiity in sach or in 2 plushty of

geographies fo provids one or more matches of the transport capacity with
the anspont demand,

. according fo any specific Emitations the demand may restrictively preset,

and any predefenvined trustabifity parameters set by the Wansport

demand and the transport capacity.
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{g} including trust peramsters, such as the ssx or saperience of the
transport provider o transport user

(b} including demand mquirements, such as the avallability of 8 child seat
or wheeslohaw agcess

{¢} including trust parameaters restricling malches o thoss within 3 set of
gre-approved ansport provelers or fransport users from g given
company

{dy including  trust  paramsters  restricling matches fo  those with
mambership in 3 pre-defined social group, club, or intemet sommunity.

(&} including trus! parameters restricting maiches o those with sufficiently
high transpart communily ralings,
1. providing & self-correcting system {o the community of ‘tran&;m&

capacity providers and transport users fo continucusly update

fransport provider and transport user ratings,

d} provading & means of automated communication with the transport capacity to

Page 82 of 136

sonfirm the avallsbility and willingness of the capacity fo transport the

demand; ard fikewise providing 9 means of automated communication with

the transport demand to confirm the booking detalls of the capacity;

i

providing & means fo direct the transport capacily to the geographic
position of the ransport demand(s}, and sulomatically redirecting the
fransport capacity to the mesting point location of the fransport demand i

transport capacily neads 10 be re-routed,
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§. describing booking dedails to the tansport demand of the tansport
capacity including such possibilities as, the ime and location of the pickup
slong with ilentifying charactenstics of the transport capacity and booking
confrmation mformation. “

{a} where, depending on the timeliness reliability rating of the ansport
user, nolice of the fransport capacity must be confirmed at an sarlier
time than otherwiss regquired.

g} providing 8 means of tracking the pick-up and delivery of the transpor
demand by the transport capacity

L sutomatically reealiocating and reschaduling & missed pick-up to other
available transport capacity in the registry of ranspont

i providing 8 registry of missed pickups which s updated whenever the
Transpart Provider falls 1o pick up the Transpor! User who was in position
at the Transport Sfar, where the missed-pick-up registry s used as a
factor in the raling system for the transport Provider.

i providing a report of missed pick-up to 8 nebwirk opsrations center o
provide for manua intervention if necessary,

. providing @ means of verifying and vetling the fruth and authorization of
the bansport provider and the ransport ussy
{a) where such means of venfication of the pick-up of the tanspot

capacity by the transport provider can be accomplished by methods

ncluding
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entry of a PIN {personal identification number} provided by the

transport user {o the bansport provider and enfered on the o

vizhicle system.

1. where such PN could be generated aulomatically and
communicated to the transport user upon sonfirmation of the
fransport capacily via automated communications (BME or o
mail or IVR} in the booking details.

near-field communications between the in-vehick system and the

fransport users parsonal communications device {or other 1D,

ncluding payment 1), verifying the transport demand's physical
presencs,

automatic determination of continuous proximity betwsen the

ransport  capacily's geographic  leostion  with the  transpont

demand's geographic location, by periodic confirmation by the
central fracking system of the locstion of the in-vehicle device and

the personal communication device,

. interaction, either through data or through varbal communication,

behvesn the network operations center and the transport provider
and the fransport user, using pradatermined pass codes o confirm
the identily and iestimony of the bansport provider and the

ransport user.

2. providing the transport user's proof of delivery to the destination

focation by the registration of route positions and timing of the transport

24
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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.

Characleristics of the network operations center

)

bringing service irregularities to the attention of operations personnel,

alerting such personnel {o 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”).

providing aulomated escalation of response, depending on safely 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,

providing an ability {o continuously track the physical location of an errant
vehicle and the transport capacity.

providing the capability of booking services (o 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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Ary additional secondary registry of ransport capacity may be added {o the

aysiem

-to allow transport capacity 1o see both the shared fransport nebwork data and

network data of public and privale transportation nehwork operators,

-fo show the fransport user whichever natwork services best fits thelr demand

-1¢ hogk transport capacity on the shared transport network of with public and

privale oparalors,

i providing similar notification and cashisss transaction benefit 1o users of
both pubdic transport and shared fransport.

{8} where the public or private transport operator hag an exisling system
with PIN authorization, of an infegrated ficketing system compatible
with the shared transport system, providing necessary authorization
and PN o the ransport user.

{by where the public or private transport operalor has no existing system
for PIN authorization, providing the transport operator with the in-
vehicle device, or a commercial version of the same.

i, snabling the benelit of reduced tax congequences for those govermnmantal
entitizs that allow pre-lax deductions or oredits for transportation expenses
as detatled.

The transport capactly can be registered automatically, by simple movemant
of the vehicle indicating the divection and destination of the transport capacity;
~ where the deslination of the vehicls is predelerminad by a route or schedule

pre-registered by the transport capacity;
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- where the destination of the vehicle i» determined by comparing s position
and iming {0 predeiermined schadules associated with that vehicle
The usage of the system by transport providers and transport users can be
fracked:

- providing a registry of servioe credits provided by fransport providers and

fransport users, including,

L interchanging services with all other members of the network, providing

documerdation o eliminale {axable consequences where local laws permit,

i, reducing effective cost for the transport user where local laws permit by

providing the transport user with an suthorization systam {o credit the sarvice

cradit system from thelr pre-lax income, sithsy directed by the employer or by
the employes,
i providing a detall and registry of usage which qualifies fransport providers
and ftransport users with information means sufficlent o satisfy
govarnmental laws o qualify for any tax credits or means for preferential
road sllowances and privileges which may be enablad through legisiation,
{a) msans for preferential read allowances shall include such praferential
treatment such as sccess o HOV lanes, reduced or sliminated cost fur
such govermnmental programs as congestion charging, road usage
charging. ol road access, parking and preferred-ocation parking.

{b qualification for tax credits could include the computation of carbon
benefits, vahicle regsiration laxes, annual rosd charges of using the

irvention over raditional means of transport
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{¢} whereby information means o salisly governmentsl authorization
cagld include such means as reablime access o g cenbral or proxy
SSIVers,

1. realdime access control including such things as barder gals
authorization at tolls, reduced charges for soad usags when the
vehicle containg more transport users or fransport capacity, access
o HOV tanes, or i parking lols.

v, providing access control information for private or governmental users for
payking or antry galss,

(&) whareby the spproval of the access o restricled, preferrad parking, or
raciuced charges for such, could be deferminad via real-time or near
regd ime goosse o the central registey {or s proxy), or an on-board
device authorized by the activity of the transport capacity.

The syslam for racking the usage of system by transport providers and ansport

USSR May comprise

- measuring the volume of journeys between 3 plurality of locations, where
the volume of sparg fransport capagity is continually monitored by wirsless
communications with the location-aware vehicles,
- gtoring this information in 2 stochastic dals model, which can then pradict
avatabds capacity and demand batween any point in the covered geographic
regions of the network by time of day, day of week, and day of yaar,

~ providing transport users and fransport providers with means o relrieve

information about the fkely availabilty of transport capacity and transport
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demand hetwean any given start and destination locations, 8t a2 specific time

of day or in genersl

This latter systam may also be provided with system means 0 retnieve

information via residime display on web pages, vie SMBle-mal, vis IWR gr operator-

assisted verbal conveyance of this information. The information may be penodically sent

o the transpoet uger, or sent 1o the transport user whan triggered by new sarvicas or

higher quality options appearing in areas where the user has ragisterad an interest or

previously travelied using the systam.

shsplay. To this end, the system;
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~ provides a registry which is able to store and display a series of destinations
angd times from any given departure ares, along with other specifics

i including public and private transport operations

it including departure poinis within a departure area (that is, gates, bays,
of gecgraphically distinet piche-up points in densely populsted areas, modal
interchange poinls, and campuses).

i, dispdaying major intermadiate looations served by the individual routes
- shows the plurality of transport capacities passing the departure ares

i where the display could be placed in the lobby of & corporate campus as

availshie o hem
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i, where the display could be shown as a web pags. a frame or portal
withine & web page, or ag 8 component of a user's configurable home pags,
portal, or social networking cotamunity,

i, where the display could also be mounied as g conventional realtime
passengsr Information display ol or negr a conventional bus or public
trangport stop, with the added shared transport formation displayed,

- shows the realdime depariure neads of registered Transport Demands, ag &

means of stimulating Transport Capacity market for more capacity.

~ caticulates and displays g reablime nateork map of available transport in the

shared transport network, where such map is 8 graphic representation {ike 8

subway network of a city) of the avallable destinations reachable by the transport

nehwork,

The display of transport capacity may include the stochastic availability of
fransport capaclty belwesn lovations, such as, for example, average availability of spare
capacity evary 5 minules between Sam and Bam from Portarlington to Dublin,

The transport capacily has the ability 1o provide one or a plurslity of ratings for
the ansport demand, asfter the demand has been satisfled. Thase ratings of the
transport provider and transport user can be affected by issuss, such as thelr prochivity
to miss reserved meatings of not pay for thelr ransport usage.

The transport capacity can visually signal s andwal at & meeting place by
disfinctive, sxdernally visible indicators, .g. ong or a plurality of light smitting devices
attachead o the side of the vehicle's navigational system which faces in the direction of

the driver's rajectony andfor the side of the navigstiona! systerm which iz in the direction

580
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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-vahicle system, but would use bull-in extermnal lights of the
vahicls displaying in 2 sef pattem o indicate perdinent information.

The axternally visible indicator could also contain g particular messags which
would match with a code comresponding with the transport capacity's detals. The
message could be the name of 8 passengsr or destination of the ransport capacity or
could contain & portion of 8 confidential Persongl identification Number that the
transport capacity would have recelved in s confirmation message of the transport
capacity,

Automatic verification of the dalivery of tansport services by indepsndent
confirmation of continuous co-ordinated proximity can be parformad. For axample, o
differeni devices, one possessed by the transport provider, and the other by the
transport user, with sach having separately determined but accurate ncstion and time
information (for sxample, GFS phones) can be asserled o he verifiably in transit with
each other through they continunus co-ardinated proximity, This assertion could be
used as a varlivalion of services provided o services used for the fime and distance
spent in ransit, with related charges. This anables billing for the delivered service.

Furthee, two differsnl devices can be used, one possessed by the fransport
provider, and the other by the transport user, with at isast ons having accurate location
nformation; bul both having 8 means o determsng thelr continuous prostimity to each
other. One example of 8 means of determining continucus proximity would be the
continuous preserce of a8 near field wireless link {such as two devices with blustooth or

q02.11b)
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Where both devices have five wirsless data transmission capabilifies o soms
cenirad server, to provide indspendent confirmation of continucus proximity with iink,
raducing possibilities of fraud.

The invention thus provides a system that ensbles ragular highway traffic and
privately owned personal fransport systems o augment and gnable public mass transd
networks,

The invention also provides a system that can malch g rider's nesds o move
from one geographic point to another geosgraphic point with an unrelated driver's unused
transportation capacity.

The mvention further provides an ad-hoo shared transport system for matching
transport capacity with ransport demand across 2 plurelty of fransport providers and 8

plurality of transport users.
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What s claimed'is:

1

33,

34.

A method comprising the steps of

providing a8 transport user devics for identifving & transport user

proviging 8 ransport provider devics for identifying & tansport provider,

friggering registration of the star of 3 trangpod joumnsy in regponse o g
communication of said ransport user device and said transport provider devite
with each other,

parforming & continuous ooordinated proximity moniloring 1o verlly the
dentty of & transport user and 3 ansport provider vehicle, and

tiggering registration of the end of szaid tansport jppumey thyough
sommunication of sald franspart user device and sald ransport provider device
with each other
A& method as sef forth iy olgim 1 further comprising the steps of polling sach of
said devices o determine thelr positions, calculating differences between the
detsrmingd positions and detsrmining that & journey has ended in responss (o
said differences being cutside of an acceptable rangsa.
A method as set forth in claim 1 further compriaing the sleps of having said
gevices communicate with sach other using 3 neacfield communication mesans,
and determining that a journgy has ended iIn response 1o said devices being

pulside of 8 range.
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FIGURE 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 INFORMATION ELEMENTS
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FIGURE 4. SHARED TRANSPORT MARKETPLACE
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FIGURE 5a. RIDER EXPERIENCE FLOWCHART

[ RIDER FORMULATFSAND |
SUBMITS A TRANSPORT
DEMAND REQUEST
¥

ROUTE OPTIONS

¥
" RIDER REVIEWS SUPPLY ]
ROUTES AND BOOKS A
. TRANSPORT REQUEST
¥

[ RIDER RECEIVES THREE

_ MINUTE CONFIRMATION

[ RIDER CANCELS |

REQUEST
RESUBMITTED

REQUEST
RIDER RECEEVE:; ONE
MINUTE WARNING
| RIDER CANCELS |
REQUEST
RIDER POSI TEONS SELF AT
PICK-UP POINT GREETS
DRE/ER
, RiDE WA NTS ] { RIDER CANCELS |
S REQUEST

[’ REQUEST

RESUBMITTED

RIDER ,_NTERQ VEHICLE

RIDER OF PROXIMITY OF
JOURNEY END POINT

( )
[ DR?VERSYSTEE\’EALEF{TS E
( )

RIDER EX!TS VEHICLE

UDE DETAILS, PROMPTED

[R DER RPCEE\/E:: NOTICE OF |
FOR :?EDBL’-\CK

OF DR VER ETC

[REDER PROV! DEQ FEEDBACK

YES‘

REQUEST
RESUBMITTED




Replacement Sheet

FIGURE 5b. RIDER EXPERIENCE, FUNCTIONAL OPTIONS DATAAND ACTION DETAILS
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FIGURE 8b. DRIVER EXPERIENCE - FUNCTIONAL OPTIONS
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FIGURE Ba. DRIVER JOURNEY, ONSTREETNETWORK ~ PARNELLPLACE o

{CITY {3
/CE NTER)
602

)N Vi
2\, CENTER

RS

KINSALE .
ROUNDABOUT /

T DOUGLAS

FARMERS J¢
CROSS

=

. <D
=
L A

BELGOOLY  ©

KINSALE

Page 103 of 136



Replacement Sheet

FIGURE 8b. DRIVER JOURNEY LOGICAL CHARACTERIZATION

JOURNEY

SEQUENCE
CORK - KINSALE 1~

TOTAL JOURNEY
28 KM, 48 MINUTES
4 PX, €20

JOURNEY DESCRIPTION
PARNELL PLACE -
CORK AIRPORT -

KNSALE (817

Page 104 of 136

DEPART 09:00
+-0

ARRIVE 09:14
DEPART 00:16
(815)

ARRIVE (9:22
DEPART 09:22

ARRIVE 09:30
DEPART 09:31

ARRIVE 09:40
DEPART 09:41

ARRIVE 09:48
7 (AHEAD)

PARNELL PLACE +
BEGIN] 1PX
| N2
(5 KM, 1 MIN)
E
KINSALE 4
ROUNDABOUT 1PX
| N1
(3KM, 3 MIN)
| \{815)

CORK +2
AIRPORT 3PX
| N

(3 KM, 5 MIN)
E
FARMER'S 40
CROSS 3P
a
(7 KM, 8 MIN)
E
N -1
RIVERSTICK Joy
o
(3 KM, 8 MIN)
a
4
BELGOOLY oy
a
(5 KM, 6 MIN)
|
KINSALE 2
[TERMINATE] 0PX




Replacement Sheet

FIGURE 9a. ACTIVE NETWORK, GEOGRAPHICAL REPRESENTATION
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FIGURE 8b. ACTIVE TRANSPORT NETWORK, LOGICAL PRESENTATION
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FIGURE 10a. ELEMENTS AND COMMUNICATION CHANNELS FOR CONTINUOUS
CO-ORDINATED PROXIMITY BY INDEPENDENT VERIFICATION OF POSITION
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FIGURE 11a. ELEMENTS AND DATA COMMUNICATIONS LINKS IN CONTINUOUS CO-ORDINATED
PROXIMITY BY VERIFICATION OF NEAR-FIELD COMMUNICATIONS LINK METHOD
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FIGURE 11b, METHOD 2 OF CONTINUOUS

CO-ORDINATED PROXIMITY VIA VERIFICATION
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FIGURE 12a. ACCESS CONTROL SYSTEM
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FIGURE 12b. ACCESS CONTROL SYSTEM, SERVER PUSH METHOD, SERVER-SIDE LOGIC
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FIGURE 12c. ACCESS CONTROL SYSTEM,
SERVER PUSH METHOD, CLIENT-SIDE LOGIC
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FIGURE 12d. ACCESS CONTROL SYSTEM, CLIENT PULL METHOD, CENTRAL SERVER-SIDE LOGIC
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FIGURE 12¢. ACCESS CONTROL SYSTEM, CLIENT PULL METHOD, CLIENT-SIDE LOGIC
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FIGURE 13. TRANSPORT COMMUNITY PROXY MESSAGE SERVICE
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FIGURE 14a, FULL STREET ACTIVE @ PICK-UP / DESTINATION LOCATION
CAPACITY AND NODE REPRESENTATION START/ DESTINATION POINTS
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FIGURE 14b. NETWORK, ACTIVE STREETAND
CAPACITY REPRESENTATION

Page 118 of 136



Replacement Sheet

FIGURE 14c. NETWORK, ACTIVE ZERQO TRANSFER
STREET AND CAPACITY REPRESENTATION FROM
SPECIFIC START POINT
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FIGURE 14e, STOCHASTIC NETWORK, ACTIVE
STREET AND CAPACITY REPRESENTATION,
SPECIFIC DEFARTURE POINT, OUTBOUND
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FIGURE 141 NETWORK, WAIT TIME AND TRANSFER
REPRESENTATION
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FIGURE 14g. STOCHASTIC NETWORK, TABULAR
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FIGURE 14h. COMBINATION REAL-TIVE &
STOCHASTIC NETWORK DEPARTURE BOARD FOR
SHARED TRANSPORT NETWORK
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FIGURE 14i REAL-TIME JOURNEY PLANNER FOR SHARED TRANSPORT NETWORK,
FIXED START & DESTINATION PCINTS, TABULAR REPRESENTATION
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Application No.: Not Yet Assigned
Attorney Docket No.: 00199-0001-19000

AMENDMENTS TO THE SPECIFICATION:

Please replace the title with the following amended title:

- - SHAREBD—TFRANSPORTSYSTEM-AND—SERVGE-NETWORK 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-s-a-division-of-Serial-Number12/069.666-filed-February-
422008

H
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Application No.: Not Yet Assigned
Attorney Docket No.: 00199-0001-19000

AMENDMENTS TO THE CLAIMS:

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
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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.
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. (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.

B-
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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 compirising:
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:

-10-
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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:

-11-
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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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