SYSTEM AND METHOD FOR FLEXI BLE AND EFFI Cl ENT PUBLI C TRANSPORTATI ON
BACKGROUND CF THE I NVENTION [1] The present invention relates to a
flexible and efficient system 5and a nethod for providing public
transportation by taxi cab. [2] The conmyon nodes of public
transportation currently deployed in citi'es around the world are
trains, buses and taxi cabs. Trains run on fixed routes and often
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are often far apart and thus passengers have to walk a fair distance
or take anot her node of transporTRIANSPORTATIOMNes to and fromthe
stations. [3] Sone governnents have encouraged custoners to cycle to
the 15 train stations before taking the trains. However, this creates
addi ti onal problenms of having to install and maintain bicycle racks

at the trai BAAIKGEREHINBORIHE NVEHT I@Nevent i ve neasures to deter

theft of bicycles. However, since bicycles are generally not allowed
on trains, custoners will still have to rely on wal king or taking

publ i c buse their destinations after alighti fromtrains. .20
Bon 11 thelPdfle il ond BiFsEphRertph ety 3P s TagHS Bl Bhgient Shstom
| eading to the inconveni ence and di sconfort of other passengers as
vel | as 1 ed8Bffgmeied for prnding nuplic fieaspedatipn by faxicab. L ke trains,
buses run on fixed routes but on varying schedules due to traffic
conditions. This node of transportation also requires custoners to
travel to and board at designated bus stops. These stations are not
as far apar{o0ut t heThesioommeos mdded ohpuislict teaveplditatioh @ufremitp idape/etidn
and fromthe bus stops.
cities around the world are trains, buses and taxi cabs. Trains run on fixed
routes and often fixed schedules. This mode of transportation requires
10 passengers fo travel to, and board at, designated train stations. These stations
are often far apart and thus passengers have to walk a fair distance or take

another mode of transportation such as buses to and from the stations.

[003] Some governments have encouraged customers to cycle to the
15 train stations before taking the trains. However, this creates additional
problems of having to install and maintain bicycle racks at the train stations as
well as add preventive measures to deter theft of bicycles. However, since
bicycles are generally not allowed on trains, customers will still have to rely on
walking or taking public buses to their destinations after alighting from trains.
20 Even if they are allowed on trains, the bicycles take up space leading to the
inconvenience and discomfort of other passengers as well as reducing the

throughput for the trains.



[5] The above two nodes of public transportati on can be inconveni ent
to people who are nobility-inpaired, |late for appointnents, do not
want to make nmultiple transfers or are just too lazy to walk to and
fromthe train 10station or bus stop. [6] The third formof public
transportation, taxi cabs, offers nore f4 exi bi lity but at a higher
cost to their custoners. They do not follow fixed routes, schedul es
or designated stops but are avail able on-denmand to the custoners 15
who flag them down on the street or make requests with the taxi cab
conpani es. However when demand for taxi, cabs s, high, potentia
cust oner s JP{)@ canncl't’{(%lgliaéﬁ% K O'Ag’x?gxﬁouE%ob“HBn%ﬁmggl?%ﬁdUIGS
fixed routes and cab 20 drivers get to keep their own earnings, these
drivers makdieReraffigrangiiageehtis Maele pt berwmpriaionrise reqlesyaisteners to
the demands are high. This often |leads to a concentration of taxi
cabs i n popguivat taardboardiat desigsatetiiars siopasTischstatiorsatgghotcabfartapart
file the demand. 3 [008] Taxi cabs travel the roads when enpty to

| ook fors pdsgengensionieradtinpat® icnaice ssndistarrttaghdfrorhUBe bas Stebd.
as adding to the limted capacity of the road network. 5 [009] Taxi
conpani es do not have conplete control over the novenent of their cab
drivers since they utilize a bidding systemfor on-denmand requests.
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want to make multiple transfers or are just too lazy to walk to and from the train

10 station or bus stop.

[006] The third form of public transportation, taxi cabs, offers more
flexibility but at a higher cost to their customers. They do not follow fixed routes,
schedules or designated stops but are available on-demand to the customers
15 who flag them down on the street or make requests with the taxi cab

companies.

[007] However when demand for taxi cabs is high, potential customers
often cannot obtain service. As taxi cabs do not follow fixed routes and cab
20  drivers get to keep their own earnings, these drivers make their own judgments
and proceed to where they believe the demands are high. This often leads to a
concentration of taxi cabs in popular areas and leaves other areas without

enough cabs 1o file the demand.



best interest to nmaxim ze the nunber of trips. Finally, custoners

al so do not like to share taxi cabs as it may be difficult to divide
the cab fares. As a consequence, taxi cabs are usually not being
utilized to their nmaxi mum 15capacity. [0Q11] Quite a nunber of systens
exi st which are designed to inprove the Service provided by taxi

cabs. For exanple, the U S. Patent No. 5,168, 451 discloses a "User

Responsi ve sit Sy ' L i n 0, di t

conput er fordoﬁnagi ng%gﬁ%%?%pghﬂ?s% o%hggb%ﬁ@lﬁ’d%slecfge@Foﬁn%g‘scsgggers’
to fill these reguests. The conputer .determ nes the nost efficient
vehi cl es. 1 o RACLFACH R eSaRRUVATIEHE of Aoe Aoy el Sadading: Bvbe aierisecty
to service each request in relation to the dispatches previously

assi gned. Tﬁf@%@@gé?ﬁt‘f!@menpl ates 4 that each cab carries only one
custoner at a time, and that each cab driver determ nes his/her own
route to the pick-up and destination |ocations. [0012] The US Pat ent
Publ i cati on 2004/ 0158483 Al discloses a nethod 5 for "flexible
autonobij e fo@}i ng" bIaRcompaaERHE WtiHdVelddnh pleRScantfdl@Rker Ble movement
vehi cl es equi pped with GPS tracking, on-board navigational guidance
and wirel esgf 2IFR4Y Wal ¥ he vieh) | y
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to travel to

for cabs, cab drivers may not want to travel to these areas and these requests

are left unfulfilled or have very long response fime.

10
[0010] Furthermore, as taxi cab drivers earn money per trip, it is in their
best interest to maximize the number of trips. Finally, customers also do not
like to share taxi cabs as it may be difficult to divide the cab fares. As a
consequence, taxi cabs are usually not being utilized to their maximum
15 capacity.

[0011] Quite a number of systems exist which are designed to improve
the service provided by taxi cabs. For example, the U.S. Patent No. 5,168,451
discloses a “User Responsive Transit System” which includes a central
20  dispatch computer for managing customer requests for cabs and selecting cabs
to fill these requests. The computer determines the most efficient vehicles to
dispatch by calculating the total added travel distance to service each request

in relation to the dispatches previously assigned. This system contemplates



10destination, thus formng car-pools that utilize the excess
capacity of the vehicles. The drivers are conpensated for
transporting these passengers. [0013] The U S. Patent No. 7,840, 427

di scl oses another, simlar systemfor utjlizing the excess capacity

of notor vehicles, particularly vehicl e used in 15 commuti ng to and

fromwork. The system matches the supply and demand of transportation
servi ces, J hi.cl: t d,. cus i .
xcess. capannt yoh A iEs DMEbRE' sty s Aoy s pRTRL Fgh b chli
security" b rescreeni ng "approved' drivers with."cl|ean" records.
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vicinity prior to their departure and they 20may be directed to nove
to a nore convenient pick-up point. Billing information is cal cul ated
and sent to the customer at the end of the trip. [0014] The U. S.

Pat ent Publ[0@8&2]i on Nolhe2US1P 81299 O4biiddtiooh 30040858483 B 1bdiseldses aanethod
nunber of criteria, such as tine of availability, distance fromthe

cust ones angr clistiveeaupheitfeestahg Thesdty dhegemalkgswhiehi ofiltzesl a fleet of
sel ection and sends the request to the selected cab drivers for

bidding. T : e fi i SeLRGI AR Ly
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successful on a snaller, personal scale, i.e., colleagues sharing a
car to wor Ko pieksupypaesanuess naongetie iwqy dhehtwantwitelelrgvelr taatthal bame

10 destination, thus forming car-pools that utilize the excess capacity of the

vehicles. The drivers are compensated for transporting these passengers.

[0013] The U.S. Patent No. 7,840,427 discloses another, similar system
for utilizing the excess capacity of motor vehicles, particularly vehicles used in
15 commuting {0 and from work. The system matches the supply and demand of
transportation services, enabling vehicle owners to sell, and customers {o hire,
the excess capacity in real time, with the advantage of “trusted security” by
prescreening “approved” drivers with “clean” records. Customers are presented
with the probability of a vehicle in their vicinity prior to their departure and they
20 may be directed to move to a more convenient pick-up point. Billing information

is calculated and sent to the customer at the end of the trip.

[0014] The U.S. Patent Publication No. 2011/0099040 A1 discloses a

“‘Mobile Taxi Dispatch System” that selects taxi cabs to fulfill customer requests



[ 0016] One reason why car-pooling has not found w de use could be 15
because governnent regul ati ons prohibit private vehicle owners from
of fering such a service to make noney. O her reasons may be that
private vehicle owmers may not like to sHare their vehicles with
strangers and custoners may not want to Hop i nto unknown vehi cl es.
Furthernore, as private vehicle owners are usually only driving their

vehicles to t At l.ne t] Lons,_ at: L. [ OutJ

schedul es, gﬁ%%%r‘rﬁ% rﬁrjan?/l%rﬁ?{ grle'llre(tfgi 89% ég’lnmméés&f?%Iaﬁﬁ]%#%l’a@gﬁi@r@éhe
when they need them ., 6 SUWARY .OF THE ENTI ON 017]11¢t.] .
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Stransportation system and net hod that offer the conveni ence and
f1exibilitySends e reawestvior thensalecied rab drives dat pidsiinguae . system then
[0018] It is a further object to provide a new transportation system
and met howkebad fipakeseleatidn ber aotang that cain drieees thadzccaptedr anvdbizl on
vehicles and taxi 10 cabs, thus allowi ng a higher commuti ng .
throughput fieyrdgpesgongested roads in cities. [0019]1t is a still
further object of the present invention to provide a new

transportation system and nethod that saves fuel and mai nt enance
costs, 15since cabs do not travel on the road to | ook for passengers,

| eading to |l er gcar f rint per.cab as well as,per,.
cust oner . [@&gng n acﬁ’o?ggﬁh'ceéof&}rﬁhoﬁqﬂ'é tﬁH@Bﬁ?oﬁ?ﬂ%tﬁfbvﬁfge@é%wefs
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are ottere ar% allowed to offer the spare capacity of their vehicles to customers that go on
the same routes or to the same destinations in exchange for some
10  compensation. Although this car-pooling system may have been successful on

a smaller, personal scale, i.e., colleagues sharing a car to work, this system

has not been implemented widely or at all.

[00186] One reason why car-pooling has not found wide use could be
15 because government regulations prohibit private vehicle owners from offering
such a service to make money. Other reasons may be that private vehicle
owners may not like to share their vehicles with strangers and customers may
not want to hop into unknown vehicles. Furthermore, as private vehicle owners
are usually only driving their vehicles to work or to some routine destinations at
20 routine schedules, customers may not be able to always find transit vehicles

when they need them.



systemthat is as easy and famliar to use but yet cheaper than the
current taxi 20 cab systemdue to the higher utilization of cabs and
cost savings. [0021] Since cabs in the new systemarrive at a
requesting custoners' |ocations, just a& they do with the current

taxi cab system there is no need for custoners to invest in new
apparatus such as bicycles and for the governnents 7 to build and
mai ntain bicycle parks at train stations. The new system can be

depl oyed o i Stl i.nf uctures. [0022] Exi sting cab-sharing
schenes reEﬁjghiﬂgggaégigibgﬂégihiﬂrs to 5split the fares which can

| ead to di sagreenents. This new system according to the invention
bills custoners directly and individually. [0023] The new system

of fers conpensation to custonmers whose tinmes on the cab are

| engt hened [00iE7]t 0 t hdt ded prinsipldhebjeabofltievpreschtireehtionik erdwdd @ palsiic
up additional custoners. This |leads to better acceptance by the

cust oneks ttfbn%B@ﬁQtiéﬁ‘%SFéteﬁ?@ﬁdi MeftdSthae WP e @bnPéMikhEe and flexibility of
transportation. [0024] The cab drivers are hired and conpensat ed by

transportatté)gQ:a%grmﬁpﬁggri%@%;%@&?ﬂéyg%gégg by the government. This

all ows the Customers to sane Seénse of security when using
this new system just as when they were using the existing public bus
and taxi cab systens. Furthernore, training provided by the conpanies
woul d pronote a good service to the custoners. [0025] These objects
and advant d@%] as wdi is adudherepbigs| kxpEovigiRia new transportation system and

method that yield a higher utilization rate than can private vehicles and taxi
10  cabs, thus allowing a higher commuting throughput for the congested roads in

cities.

[0019] It is a still further object of the present invention to provide a new
transportation system and method that saves fuel and maintenance costs,
15  since cabs do not travel on the road fo look for passengers, leading to a smaller

carbon footprint per cab as well as per customer.

[0020] In accordance with the present invention, customers are offered a
system that is as easy and familiar fo use but yet cheaper than the current taxi

20 cab system due to the higher utilization of cabs and cost savings.

[0021] Since cabs in the new system arrive at a requesting customers'
locations, just as they do with the current taxi cab system, there is no need for

customers to invest in new apparatus such as bicycles and for the governments



20 advantages which will becone apparent fromthe discussion that

foll ows, are achieved, in accordance with the present invention, by
provi di ng a new demand-responsive transit system of public
transportation having a fleet of transit _vehicles serving urban and
suburban regions in which the vehicles are di spatched in real time in
response to individual custonmer service requests for 8 the systemto

on i d . uest's for 8 the
ocal ser vi 2 oy MetftaK By RAS ket i 1 pEb sl can be

service area _at a desired tine,. The systemincludes: 5[0026](a) a
central di s%&?@eﬁld’rﬂ SxpYing raaglin SSRrLi%/tUE\eSFi rst transni Eti ng] éné

receiving (T/R) device for receiving transportation service requests
from prospective custoners, including an agreed-upon Latest Tinme of
Arrival (LTA), and for comuni cating di spatches to, and receiving
vehicl e | ocfiG21] and pxistieggeab-shéimgreschemesr mly drheustoansticab drivers to
vehicles, and (2) a first progranmed 10 conputer including a first

processos aeglitathbifbfds WRIEHr dan RedRbefisdgrebhferts.IFis Held SRtbfead@Miding to
responsive to the received information, for determ ning which of the

veni ol es cameRkkhie biiE dREFMYRLiTAYSRRNaLIRRy equest s and for

i ssui ng transportation conman o the vehicles executing said
service requests; and 15 [0027](b) the plurality of transit vehicles
each having (1) a second transmtting and receiving (T/R) device for
comuni cat i iLth th& central dispatch controller, (2) a GPS |ocator
for deterni the chPPIRW Syslem GeEY COMPERERiiQn o cHpleMesy whase times
pr ogr ammed conﬁuter i ncl udi ng a second processor 20 and second nenory
wi th a transpdhe geborreflangtheast dust tor be detours the calughiverstlaven® make to
second T/R device and to the GPS | ocator, for receiving

t ranspotQ at pick upnadditicisalfoustomarsd Thisaleads td ibegtey abt@ltant® gtth® austdthers
current passenger information to, the central controller and for

cal cul at i ngtd siiteRAEK 8BbST s Asw fofin [APLBliMRARSH&EMIH. of a service
request the first processor selects a
[0024] The cab drivers are hired and compensated by transportation
companies that are regulated by the government. This allows the customers to
15 have the same sense of security when using this new system just as when they
were using the existing public bus and taxi cab systems. Furthermore, training

provided by the companies would promote a good service fo the customers.

[0025] These objects and advantages, as well as other objects and
20  advantages which will become apparent from the discussion that follows, are
achieved, in accordance with the present invention, by providing a new
demand-responsive transit system of public transportation having a fleet of
transit vehicles serving urban and suburban regions in which the vehicles are

dispatched in real time in response to individual customer service requests for



nost suitable vehicle to fulfill the service request in dependence
upon proximty of the vehicle to a requested custonmer origin

| ocati on, current passenger capacity of the vehicle and whether the
LTA for all the current vehicle 5 passengers can be fulfilled,
determ ne an Expected Tinme of Arrival (ETA) and thus a LTA for the
custoner and transmts a transportation command to the sel ected

vehicle to t | C ] . ' o
Fequest . 107 USRS ProY RS AR orleRoR GRYER R Al ol RESeL Sy 2
processor determ nes the service fare, in dependence upqn the store
Pare basi s, 06F|YIE AR 16 ARV IFS0BGU (PGRENSUE A1 h1IeA GendPe Agh = a
(TA) as conpared to the ETA and/or the LTA. 15[ 0030] According to the
i nvention, %ir§d§w-erﬁ'@p‘éfsé@€s!n@|éd¢$fpl enent a method which conprises
the steps of: [0031](1) receiving a service request froma
prospective custonmer (PC) for transportation fromthe PC s origin

| ocation to the PC s destination |ocation; 20 [0032](2) automatically

sel ecting dqo02st sui {aplecymthalicispdten tohfrblidr ey FErY fik? tra@@HRShg iahd
dependence upon proximty of the vehicle to the origin |ocation,

Cou ot LaTBEA0RG (OO Ukt 41 oleUnG SRRM otle (RS b
S n%r@&&-{i@eacrﬁgmtnqglss, %cﬂﬁhé %n éé]r%eg-%pon Latest Time of Arrival (LTA),
and for communicating dispatches to, and receiving vehicle location and
passenger information from, the transit vehicles, and (2) a first programmed
10 computer including a first processor and a first memory, coupled to the first T/R
device and responsive to the received information, for determining which of the
vehicles can service the received transportation requests and for issuing
transportation commands to the vehicles for executing said service requests;
and
15
[0027] (b) the plurality of transit vehicles each having (1) a second
transmitting and receiving (T/R) device for communicating with the central
dispatch controller, (2) a GPS locator for determining the current location of the
vehicle, and (3) a second programmed computer including a second processor
20 and second memory with a transportation fare basis stored therein, coupled to
the second T/R device and to the GPS locator, for receiving transportation
commands from, and transmitting vehicle location and current passenger

information to, the central controller and for calculating transportation fares.



[0034] (4) inform ng the PC of the ETA and receiving an acceptance by
5 the PC, such that the PC beconmes a custoner; [0035](5) issuing a
transportation conmand to the selected vehicle to transport the
custoner in accordance with the service gequest; 10 [0036](6)
executing the service request of the customer by neans of the

sel ected vehicle [0037] (7) upon reaching the destination | ocati on,

determ ni ng sef e e r

basi s, the st Ance L}aﬂo%l fé%rﬁ %1’ gn%afgﬁe ac fﬁ’& ?'%;r rglgéj'a%&fﬁ% a
as conpared to.th TA an r LTA and 038 ceivin o
paynent fro q%guﬁa@p r?i"u’ce%b I@E%W'Cﬁfﬂ gest! hg’%?@@“ﬁﬁn%? HBg'@ ByOHIHY
be determ neg as a function of the determ ned ETA. [0040] The new

syst em accoPHith§ Y&NiE'Relq i dRaveTied sstistemenongin t peatian, Bursentepgssenger
conpanies. It can also be run by the governnent or a business conpany
or an entityapagit e the wehimle dnd wrhtdthet Hbe LTAn$pomtlathieocucempavelése
participating in the systemby contributing their vehicles.

Regar dl ess phssérmeronbingty ailfiliy, deferningam Expéetsd Witle @IEAfrﬁ/EE(EFﬂ) bAd

herein as the "Conpany". [0041]A fleet of taxi cabs, which could be
in the formigis BIIMFRYSLEe customer and transmits a transportation command fo the
selected vehicle to transport the customer in accordance with the service

request.

10 [0029] Upon completion of a service request, the second processor
determines the service fare, in dependence upon the stored fare basis, the
distance travelled, and the actual Time of Arrival (TA) as compared to the ETA

and/or the LTA.

15 [0030] According to the invention, this system operates to implement a

method which comprises the steps of:

[0031] (1) receiving a service request from a prospective customer (PC)

for transportation from the PC’s origin location to the PC's destination location;
20

[0032] (2) automatically selecting a most suitable vehicle to fulfill said

service request in dependence upon proximity of the vehicle to the origin

location, current passenger capacity of the vehicle and whether the LTA for all

the current passengers in the vehicle can be fulfilled;



passenger cars or any type of vehicles with nore capacity than just
the driver, operates fromsnall depots scattered across the region of
operation. The fleet can consist of different type of vehicles with
different capacities. [0042] Depots are pglding areas where the cabs
can stay while waiting to be di spatched.” Depots can be physical
bui | di ngs where mai ntenance and refueling services are offered; as
well as virtual depots such as a car park or an enpty plot of |and.

[ 0043] The optim zati on system (System deploys and redepl oys cabs
based at di ent d ts, at. differ tines d ndi n current and
past dat a SORFSES ¢ BF PRt POe A dE RS AR B ok The cab
drivers are hired, trained and conpensated by the Conpany. [0045] The
cabs are designed to be shared by different custoners who nay board
and alight at different tinmes and |ocations. 12 [0046] The cab
drivers carf0884lasked (#p intoamgeg tHeePE @il ther2UA reowlt reselvirgedn @eceptance by
real -time requests to detour to pick up additional custoners or to
drop of § cusé®BrsuchihdBé BT heeasesaf citemerdowns or situations
resulting in the cab drivers' not being able to fulfill the requests,
they can informthe Systemwhich will then dispatch another cab to
that location to pick up all the custoners and continue with the

j ourney. [0035] (5) issuing a transportation command to the selected vehicle to

transport the customer in accordance with the service request;

10 [0036] (6) executing the service request of the customer by means of

the selected vehicle;

[0037] (7) upon reaching the destination location, determining the
service fare, in dependence upon the stored fare basis, the distance travelled,

15 and the actual Time of Arrival (TA) as compared to the ETA and/or the LTA;

and
[0038] (8) receiving payment from the customer.
20 [0039] The LTA of the PC in step (3) can be determined as a function of

the determined ETA.

[0040] The new system according to the invention can be run by the

government directly, by a single business company or by a consortium of



10 [0048] The System al so allocates timngs and |ocations to the cab
drivers for break tinmes, refueling as well as servicing. [0049] The
System continuously tracks the | ocations and the operational 15status
of the fleet of cabs using positioning wi rel ess technol ogi es such
as GPS and 3G nobil e data networks. [0050] Custoners use conmuni cation
t echnol ogi es, such as phone calls to operators, Short Messaging

Syst em ( SMB),,, fﬁ%@‘s'@orﬁ@%négaﬁ' ﬁé‘ﬁ élé@rbeZQUﬁWee;goiv%rﬂéntAgprO'bgjs ess

apps), | nternat websl tes of erwise, tore requests

t at In d t east .t he
ol Low ng 1 RPBIPARViCERT ?@gﬂ%ﬁﬁﬁﬂ dHndiRas P oS- Fonsseatian sampanies
[ 0053] Capaci ty needed (nunmber of custonmers), and [0054] Mobile nunber
(or other i @8hiciRatige) él e Systeon %ssoegtrrbtﬁ@@eyhelrsygmsmrﬁeewéteém Phajis

al so support additional preferences such as:
configuration, the organization will be referred to herein as the “Company”.

[0041] A fleet of taxi cabs, which could be in the form of minibuses,
passenger cars or any type of vehicles with more capacity than just the driver,
operates from small depots scattered across the region of operation. The fleet
can consist of different type of vehicles with different capacities.

10
[0042] Depots are holding areas where the cabs can stay while waiting
to be dispatched. Depots can be physical buildings where maintenance and
refueling services are offered; as well as virtual depots such as a car park or an
empty plot of land.

15
[0043] The optimization system (System) deploys and redeploys cabs
based at different depots at different times depending on current and past data

such as traffic conditions and demands.

20 [0044] The cab drivers are hired, trained and compensated by the

Company.

[0045] The cabs are designed to be shared by different customers who

may board and alight at different times and locations.



[ 0056] Baggage space needed, [0057] Whet her handi capped facility is
required, and [0058]Driver gender preferences. 10 [0059] Upon
receiving the requests, the System processes the information and
sel ects the nost suitable cabs to fulfii t he requests, based on:

[ 0060] Current route/destination of the bs if they are travelling,
[0061] Proximty of the cabs with regard to the request |ocation,
15[ 0062] Capacity of the cabs to handl e the additional nunber of
custoners, [0063]Wiether the detour to pick up the custoners wll

extend the lqrated tinme to,arrive of existj ust o n_the caps
by ror et nAHOPE Lat GHS SaheRiS T B becd st i cints ok anaes odes
[ 0064] Ot her preferences fromthe custoners, and [0065] Busi ness rul es
of the Conﬂ%ﬁ’ﬁ@ qmt@@épwegyeﬁt@ﬁpmtqw&tmc%ea@dsaema gusterers gbirediop
the followng information to the custoners:

off customers.

5
[0047] In case of break-downs or situations resulting in the cab drivers’
not being able to fulfill the requests, they can inform the System which will then
dispatch another cab to that location to pick up all the customers and continue
with the journey.
10

[0048] The System also allocates timings and locations to the cab

drivers for break times, refueling as well as servicing.

[0049] The System continuously tracks the locations and the operational
15  status of the fleet of cabs using positioning and wireless technologies such as

GPS and 3G mobile data networks.

[0050] Customers use communication technologies, such as phone calls
to operators, Short Messaging System (SMS), mobile applications (for
20  example, iOS or Android apps), Internet websites or otherwise, o register their
requests for transportation. In doing so, the customers provide at least the

following information:

[0051] Current location,



14 [0067] Cab identification (for exanple car |license plate nunber),
[ 0068] Pi ck-up | ocation, [0069] Drop-off |ocation, 5[0070] Expected Tine

To Depart (ETD) - i.e. when the cab will arrive, [0071] Expected Ti nme
To Arrive at Destination (ETA), [0072]L st Tine To Arrive at
Destination (LTA) - i.e. a type of servi | evel agreenent,

[0073] Maxi mum Fare (M) to pay, and 10[0074] Nomi nal Fare (NF) - i.e.

the m ni rrum(joag top stl[mgﬁgr'i_’] The System nmay al so direct the
cust oners t e suit oCations to take the cabs if necessary.

Thi s may ha 076] The .reques t|on ar not along a
road or are ce55| E:I[a@ @)Vg?ﬂ‘ﬁ‘iﬂ?“m Bl q)aqqsgq{'geﬁ the st oppi ng
points (i. cabs are onIy all owed to pick up/alight customers at
desi gnat ed [Q%t]l ons) C&?\'&/W!PQTG(PVPFHEH'@eﬁiﬁﬁaélee‘ﬂ@‘ﬁcﬁt’@htasf‘é)?eftf‘rﬁ?éﬂe)
custoners to be picked up at those 20 l|ocations than the requested
| ocations. (For exanple, cabs do not have to nmake a | arge detour in
order to pick up the custoners, whereas custoners can wal k a
reasonabfy f0085] di st TheeSyisterdenapaRoa P8 &dtional preferences such as:

[0056] Baggage space needed,
[0057] Whether handicapped facility is required, and
[0058] Driver gender preferences.
10 [0059] Upon receiving the requests, the System processes the

information and selects the most suitable cabs to fulfill the requests, based on:

[0060] Current route/destination of the cabs if they are travelling,
[0061] Proximity of the cabs with regard to the request location,
15 [0062] Capacity of the cabs to handle the additional number of
customers,
[0063] Whether the detour to pick up the customers will extend the

estimated time to arrive of existing customers in the cabs by more than the

Latest Time To Arrive at Destination (L.TA),

20 [0064] Other preferences from the customers, and
[0065] Business ruies of the Company.
[0066] The System will then send back at least some of the following

information to the customers:



15 [0078] Simlarly, the System may al so request custoners to alight
at nore suitable locations if necessary. This may happen if:

[ 0079] The destinations are not along a road or are inaccessible,

5[ 0080] Governnent regulations limt the, stopping points, and/or
[0081] It is nore efficient for the cust% rs to alight at those

| ocati ons than the requested destinations. (For exanple, cabs do
not have to nake a |large detour in order for the custoners to alight
whereas custoners can wal k a 10reasonably short distance to their

request ed j.nations.). [0082] The stem nma i spatch, the sel.ected
Cahs s el 08Ny pon dbERHC PN EXARIF Con (eS8 SRis SBEDY it n
their confirmation, depending on business rules. 15 [0083] The System
may di spat dB06®Ir e t hdticloHR le@a@iione handl e t he capacity denand if
necessary. The custoner who nmade the request will be billed the fare.
Shoul d t he [@089]er ent Drapsofhlocatiken,at t he destination at different
tinmes, the arrival time at the destination is calculated as the tine

it tooksthegodzEyt Expected Time To Depart (ETD) - i.e. when the cab will arrive,
[0071] Expected Time To Arrive at Destination (ETA),
[0072] Latest Time To Arrive at Destination (LTA) - i.e. a type of service-

level agreement,

[0073] Maximum Fare (MF) to pay, and
10 [0074] Nominal Fare (NF) - i.e. the minimum fare to pay.
[0075] The System may also direct the customers to more suitable

locations to take the cabs if necessary. This may happen if:

15 [0076] The requested locations are not along a road or are inaccessible,
Government regulations limit the stopping points (i.e. cabs are only allowed to

pick up/alight customers at designated locations), and/or

[0077] It is more efficient for the customers to be picked up at those
20 locations than the requested locations. (For example, cabs do not have to
make a large detour in order to pick up the customers, whereas customers can

walk a reasonably short distance to be more accessible.)



20cab to arrive. 16 [0085]Cab drivers may al so receive ot her

I nformati on, such as the nane or other identifiable data (such as a
user nane) of the custoners so that the drivers can greet and verify
the custonmers upon arrival. 5[0086] Cab drivers may al so receive
contact information of the custoners such as their nobile nunbers, or
they can contact the custoners via the Systemif they cannot find the

custoners a st at | k- | [ | oml Lfd gat ]

(for exanpl Lgdﬁree m%ﬁée@hb@ orég&hﬂa?ﬂ e a?%ﬁ%@”%% %(%%8@3& gﬁeélmg"%? at
before the cabs arrjve at.their |ocatians. [0088]These notifications
can be in tﬂ)eor{eoﬁug?blfﬁgﬁ%t;qnﬁ\}tgg%qsa&g@gsE E{ﬂy ha F@‘\’Bf nmessages to the
custoners' nobile phones, alerts by nobile applications such as

alarns or other suitable nethods, to informcustonmers that 15their
cabs are arriving soon. [0089] The notifications nmay be opt-in by the

cust oners of0@&pul sofye destisationsyatchwtSst@mrdapendranacoesdible,
busi ness rules. 20[ 0090] A published tinme limt (for exanple, thirty

seconds)s majodagiset f Government regulations limit the stopping points, and/or

[0081] It is more efficient for the customers to alight at those locations
than the requested destinations. (For example, cabs do not have to make a
large detour in order for the customers to alight whereas customers can walk a

10 reasonably short distance fo their requested destinations.)

[0082] The System may dispatch the selected cabs immediately upon
request or wait until the customers reply with their confirmation, depending on
business rules.
15

[0083] The System may dispatch more than one cab to handle the
capacity demand if necessary. The customer who made the request will be
billed the fare. Should the different cabs arrive at the destination at different
times, the arrival time at the destination is calculated as the time it took the last

20 cab to arrive.

[0084] Cab drivers can receive nofifications to move away from the

depot or to make a detour to pick up customers at the stated pick-up locations.



cabs to wait for custoners. After this tine, the cab can take off

W thout the custonmers. 17 [0091]If customers miss their cabs, the
System may check with themto see if they need another cab. A penalty
may be issued, depending on the busines% rules. 5 [0092] Custoners may
al so cancel their cabs before boarding. @xpenalty may be given for
cancel | ati on, dependi ng on the business rules. [0093] Upon reaching

their drop [@{)/é%l ocat IS ;i é’r@ﬁﬁ%ﬁ?%%o%éei% other info‘?‘%rtigﬁgsﬂl%[ ?%EH%I bgr%e

t heir cabs aying a difreren are “dépendi hg upon

took to arrive at. their, destinations (TA): [0094]If the TAis on or
bot or o t e GEENSE HenEiawiE e (BT B8 4 Shi Pede ST gy GUsioe’s 56 ha the
[0095]If the TA is after the ETA but before the LTA they may be

al | oned t o dsypreacamgeedt andaerinte tstomprcHpeRardgtes at a stated

rate. [0096]1f the TAis on or after the LTA they may be allowed to
pay a nomnal fare (NF) or be conpensated if the NF is negative. 20

5 [0086] Cab drivers may aiso receive contact information of the
customers such as their mobile numbers, or they can contact the customers via

the System if they cannot find the customers at the stated pick-up location.

[0087] Timely notifications (for example, three minutes before) may be

10 sent to the customers before the cabs arrive at their locations.

[0088] These notifications can be in the form of Short Messaging System
(SMS) messages to the cusiomers' mobile phones, alerts by mobile
applications such as alarms or other suitable methods, to inform customers that

15 their cabs are arriving soon.

[0089] The notifications may be opt-in by the customers or compulsory,

as set by the System depending on the business rules.

20 [0090] A published time limit (for example, thirty seconds) may be set for
cabs to wait for customers. After this time, the cab can take off without the

customers.



[ 0097] The anbunt to be paid by the respective custoners will be

di spl ayed together with other information on screens in the cab for
both the drivers and custoners. 18 [0098] Custoners nmay be encouraged
to pay using credit/fare cards, to allo utomati ¢ deductions from
their accounts or to use other cashless Options. However, they nmay

al so pay cash to the drivers who thus collect on behalf of the

Conpany. 5 ] Cab L : el the 0, j
enpl oyers oi&%ﬁ‘ to hg%%?i@egﬁgﬁbﬁiﬁdgﬁg’ g%%gﬁaﬁ%éﬁwgﬁ]%ém to
t heir bank accaunts at requl ar _basj s dependi ng on the busi ness

Ul es. 10[ 089601 RoFY Repl| PGIREE CaParyPREELY ThRK s SsURE. dePeRtingron the
reference should now be nade to the foll ow ng detail ed description of
the preferrHSIBRE®MIAENt s of the invention as illustrated in the
acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS 15 [ 00101]In
order that the invention may be better understood and put into
practical effect, reference will now be nade to the acconpanyi ng

drawi ngs5 i[oog2jch:  Customers may also cancel their cabs before boarding. A penalty

may be given for cancellation, depending on the business rules.

[0093] Upon reaching their drop off locations, customers may be
rewarded for sharing their cabs by paying a different fare depending upon the

10  time it took to arrive at their destinations (TA):

[0094] If the TA is on or before the ETA, the customers may be required

to pay the MF.

15 [0095] If the TA is after the ETA but before the LTA, they may be allowed

to pay a fare lesser than MF, which decreases at a stated rate.

[0096] If the TA is on or after the LTA, they may be allowed to pay a
nominal fare (NF) or be compensated if the NF is negative.

20
[0097] The amount to be paid by the respective customers will be
displayed together with other information on screens in the cab for both the

drivers and customers.



20[ 00102] Figure 1 is a map-like diagramillustrating the operation of
the system and net hod according to the present invention.
[00103]Figure 2 is a flowhart show ng an overview of the system and
met hod. 19 [00104]Figure 3 is a flowhart of the process of
operation with respect to a customer. 5[00105]Figure 4 is a flowhart
of process of the operation with respect to a taxi cab driver.

[ 00106] Fi 9%@9@ s a étﬁé?ﬁ@lréfzg hﬁ%%@ 8 LireeD @eﬁﬁph%i@glcg{elg@ﬁér%h@rds, to

10[ 00107] Fi'gure 6 is a ¢c ratirnga fare ‘ca
00108] Fi 7 map; |l j ke di i l.lustrati
boundat i eo B daTarfalS ek tingt FERA gbsafeqt 455 he “Snan eashiess

diagramillustrating coverage zones of the system and nethod.
options. However, they may also pay cash to the drivers who thus collect on

behalf of the Company.

[0099] Cab drivers can then either pass the cash to their employers or
opt to have the cash amounts deducted directly from their bank accounts at a

regular basis depending on the business rules.
10 [00100] For a full understanding of the present invention, reference
should now be made to the following detailed description of the preferred

embodiments of the invention as illustrated in the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

15
[00101] In order that the invention may be better understood and
put into practical effect, reference will now be made to the accompanying

drawings, in which:

20 [00102] Figure 1 is a map-like diagram illustrating the operation of

the system and method according to the present invention.

[00103] Figure 2 is a flowchart showing an overview of the system and

method.



[00110]Figure 9 is a map-like diagramillustrating courier operation
in the systemand nethod. 20 [00111]Figure 10 is a flowhart of the
courier service with respect to the consuner. 20 [00112]Figure 11 is
a bl ock diagram of the system according o0 the present invention.
DETAI LED DESCRI PTI ON OF THE PREFERRED E | MENTS 5 [00113] The
preferred enbodi nents of the present invention will now be descri bed
wth reference to Figures 1-11 of the drawings. [00114]Figure 1 is a
map- | i ke diagran1i||ustrating t he operation of the 10 systen1and

met hod acco to e sent i nventi 00115] The map shows
section of i{?q#gl]c, ty |gLPree3 ' flowehart of the Lrocess of operatﬁ)on W|th respect to

a customer.

5 [00105] Figure 4 is a flowchart of process of the operation with respect to

a taxi cab driver.

[00106] Figure 5 is a flowchart of a taxi cab selection algorithm.
10 [00107] Figure 6 is a chart illustrating a fare calculation.
[00108] Figure 7 is a map-like diagram illustrating coverage boundaries of

the system and method.

15 [00109] Figure 8 is a map-like diagram iliustrating coverage zones of the

system and method.

[G0110] Figure @ is a map-like diagram illustrating courier operation in the
system and method.

20
[00111] Figure 10 is a flowchart of the courier service with respect to the

consumer,



[ 00116] Depots are scattered around the city. There are 2 in this
section of the city. [00117] Cabs are depl oyed at these depots
dependi ng on perceived 15 denmands based on past data. [00118]1 -
Custoner A sends a request to the Systemfor a cab to Destination A
[00119]2 - The System processes the req%ist and di spatches Cab to

pi ck up Custonmer A as it is the closest. The Systemthen

i nfornms Cu A on. ' i | at ETDA, ETAA
LTAA and @Q{T%ouo% éé‘n%cig 'geigc'}’]@g‘?@%?’%H@roe%ﬁ‘taégg%ﬁ@ EReorlrd i the
cab. The System.cal cul ates and directs Cab on the nobst optinmmroute.
[00121] 4 - PUR$GH "APU08- movi ng towar ds Destination A, Custoner B
sends a request for cab to Destination B. The System processes the
request 21 and dispatches Cab to pick up Custonmer B as it is the

cl osest and Customer A wll still be able to reach Destination A

bef or e LTARETAKES PESGRIFTHIONOS THE RREBERRED &MBOS!MENTS cense

pl ate nunber, ETDB, ETAB, LTAB and MB.

5

[00113] The preferred embodiments of the present invention will now be

described with reference to Figures 1-11 of the drawings.

[00114] Figure 1 is a map-like diagram illustrating the operation of the
10 system and method according to the present invention.

[00115] The map shows a section of a big city.

[00116] Depots are scattered around the city. There are 2 in this section

of the city.

[00117] Cabs are deployed at these depots depending on perceived
15 demands based on past data.

[00118] 1 - Customer A sends a request to the System for a cab to

Destination A.

[00119] 2 - The System processes the request and dispatches Cab to pick

up Customer A as it is the closest. The System then informs Customer A on the
20  Cab license plate number, ETDa, ETAA, LTAA and MF,.

[00120] 3 - Cab reaches Customer A and she boards the cab. The

System calculates and directs Cab on the most optimum route.

[00121] 4 - While Cab is moving towards Destination A, Customer B

sends a request for cab to Destination B. The System processes the request



[00122]5 - The Systemrecal cul ates and directs Cab on the nost 5
optimumroute. Cab makes a detour to the new route instead of
continuing on the previously planned route P. [00123]6 - Cab reaches
Custoner B and he boards the cab. The S%ﬁten1calculates and directs
Cab on the nost optinmumroute. [00124]7 Cab reaches Destination A
Because of the detour, tinme taken 10 for Custoner A to reach

d
Dest N2t onafhy rd CR srHitk 9%%& 8 41 B R pbSe fBh gl Blofer A
v e A8 SR BLATSERGFRALR MR RSBl 8B
| ess than ETAB, Customer B is 15 asked to pay a fare that is equ
MFB. [ 00127Fustamen B ogrige C@%%F;@S?Héa’ﬁﬁd?téﬂlaerd EdiQey TS, [-Eﬁﬁmwpﬂ\zﬂFe As

there are no nore requests for cabs at this tinme, the Systemdirects
Cab to a defp®X12€p wai b f oFhé ubystendirepaitulates am[@mazes} \Gab adn ¢helmost
Systemw th coverage boundaries. [00130] The System can be set up with

cover ages boupgtauiremse. Chbtmaiadisa difooto haveew folitednsieaioof @Hginuing on
popul ar areas and thus can potentially increase their utilization
rate. the previously planned route P.
[00123] 6 - Cab reaches Customer B and he boards the cab. The System
calculates and directs Cab on the most optimum route.
[00124] 7 - Cab reaches Destination A. Because of the detour, time taken
10 for Customer A to reach Destination A is more than ETAa, Customer A is asked
to pay a fare that is lower than MFa,.
[00125] 8 - Customer A pays the fare and alights.
[00126] 9 - Cab continues on the route to Destination B. As time taken for
Customer B to reach Destination B is equal to or less than ETAg, Customer B is
15 asked to pay a fare that is equal to MFg.
[00127] 10 - Customer B pays the fare and alights.

[00128] 11 - As there are no more requests for cabs at this time, the

System directs Cab to a depot to wait for future dispaiches.

20 [00129] Variation 1: System with coverage boundaries.

[00130] The System can be set up with coverage boundaries so that cabs
do not have to travel to less popular areas and thus can potentially increase

their utilization rate.



22 [00131] Custonmers naking the request at |ocations or going to
destinations that are outside the coverage boundaries nmay be notified
and advised or guided to proceed to the nearest areas of coverage.

5[ 00132] An il lustration of coverage bouggaries is shown in Figure 7.
[00133] Variation 2: Systemw th coveragg& zones. [00134] The System can
be set up with multiple coverage zones so that cabs bel ong and
operate in g rent S S riher, Al a th
utiIizating?Lé forcggﬁgﬁ%§§we gngﬁﬁgﬁggvé?aégbﬁgﬁ§e§§ égﬁ IgP
areas. [00135].Cover age .zones e operated, b si ngl e compa r

i f7er ont ChRpORIL Har” 8502, e ReBRASH bRtindeter dudy BRODRMerE anc
zone should be shared with each of its adjacent coverage zone.

[ 00137] Custastvisies ofeguiged IxREgeed 1o thi Beareshareasdf WBHIE-t o anot her
cab operating in that coverage zone. 20 [00138] Custoners may be
conpensated for such transfers dependi ng on business rul es.

5 [00132] An illustration of coverage boundaries is shown in Figure 7.
[00133] Variation 2: System with coverage zones.
[00134] The System can be set up with multiple coverage zones so that

cabs belong and operate in different coverage zones so as to further increase

10  the utilization rate for cabs as well as provide coverage to less popular areas.

[00135] Coverage zones may be operated by a single company or

different companies.

15  [00138] One or more depots in each coverage zone should be shared

with each of its adjacent coverage zone.

[00137] Customers may be asked to fransfer at such depots to another
cab operating in that coverage zone.

20
100138] Customers may be compensated for such transfers depending on

business rules.

[00139] An illustration of coverage zones is shown in Figure 8.



[00139] An il lustration of coverage zones is shown in Figure 8. 23

[ 00140] Vari ation 3: Custoners presented with choice of cabs.
[00141] I nstead of selecting the nost suitable cab for a request, the
System can present a |list of possible chgjces of cabs to the
custoners for them5 to choose from [00142] The informati on of each
option presented to the custonmers may include and not limted to:
[00143] Cab identification (For exanple, car plate nunber),

10[ 00144] Pi ck-up | ocation, [00145]Drop-off |ocation, [00146] ETD,

LOOLATTETA, 4 P%18] L T0aridnd P9 60N ers B eSS Wt crlicS bt 4SS and

[00141] Instead of selecting the most suitable cab for a request, the

System can present a list of possible choices of cabs to the customers for them

5 1o choose from.

[00142] The information of each option presented to the customers may
include and not limited to:
[00143] Cab identification (For example, car plate number),
10 [00144] Pick-up location,
[00145] Drop-off location,
[001486] ETD,
[00147] ETA,
[00148] LTA,
15 [00149] MF,
[00150] Gender of driver and

[00151] Current number of passengers on board.

[00152] The System will then dispatch the selected cab to the pick-up

20 location.

[00153] Variation 4: Delayed compensation for customers for sharing their




[ 00151] Current nunber of passengers on board. [00152] The System wil |
t hen di spatch the selected cab to the pick-up 20l ocati on.

[ 00153] Vari ation 4: Del ayed conpensation for custoners for sharing

their cabs. 24 [00154]Instead of allo 'gg custoners to pay a fare

that is lower than MF if the ride took nger than ETA, they would

still be asked to pay the maximumfare (MF) for the current trip. 5

[ 00155] Homgggfs the g teSEjed?%%m)ﬂ?i&G&Bgf tP§’t ag%dfatr%“?hdét%%\k@%a?m%F

custoners S ppose t 0 pay ar ecor as savin

cust oner & 1o EoHE I BEVRGTERC 1BS S T“'@ﬁs&ﬂ'dﬁ%’%ﬁd‘;et"te”w“ra

[ 00157] Vari ation_b5: I\/Enbershl p/ Royalty Scheme for custonmers. [00158] A
nenber shi p/fawydfi)fos drrepereatdriBe i npl enented so that customers can be
rewarded as they use the systemto encourage nore usage.

5 [00155] However, the differences befween the MF and the fare that the
customers are supposed 1o pay are recorded and deducted as savings for the

customers' next trips.

[00156] This could be done to encourage customers to continue using the

10 system of public transportation.

[00157] Variation 5: Membership/Rovalty Scheme for customers.

[00158] A membership/loyalty scheme can be implemented so that

customers can be rewarded as they use the system to encourage more usage.

15
[00159] The membership /loyalty scheme could also not be owned or run
by the Company but instead partnered with another company or organization
such as credit card companies.

20  [00160] The scheme may reward customers with points, cash or kinds.

[00161] The scheme may reward customers based on or combination of
the number of trips taken, the distance, the time spent in cabs, the number of

customers shared, the fare paid or other suitable quantifiable methods.



15 [00159] The nenbership /loyalty schenme could al so not be owned or
run by the Conpany but instead partnered with anot her conpany or
organi zati on such as credit card conpanies. 20 [00160] The schene nmay
reward custonmers with points, cash or kkﬂys. [ 00161] The schene may
reward custoners based on or conbi natiorf-of the nunber of trips
taken, the distance, the tinme spent in cabs, the nunber of custoners
shared, the fare paid or other suitable quantifiable nethods. 25
[00162] Variation 6: APl for third-party application devel opnent for

custoners/c m*nn_ Interfac
can be devefbg%&g‘ff or ! : oF Icatia : % for
applications that can be used by custorrers/consurrers [00164] The API

may be provEdHAMEISE0RSUMELH char ges. 10[ 00165] The APl al | ows
functionality extensions to be build on top of the current systemfor
t he benefit K0d63tust oAppldations Bnegrammiingebndenidee ¢APBucdn & developed for
application is a Personal Assistant software that resides on a nobile

devi ce tfat owAnagdtieirRbhaf|develdiiesd deveddh BphlitRRnsseiat Rehobe wWed b
meeting. 15[00166] Exarrgl eg of functionaliti esa%?hat may be accessed Y

are as foll g\&omers/consumers.

[00164] The APl may be provided free or with charges.

10 [00165] The AP allows functionality extensions to be build on top of the
current system for the benefits of customers/consumers. An example of such
an application is a Personal Assistant software that resides on a mobile device

that can automatically request a cab for the user before a meeting.

15 [00166] Examples of functionalities that may be accessed are as follows
and not limited to:
[00167] Request a cab,
[00168] Cancel the cab,
[00169] Notifications/alerts before the cab arrive,
20 [00170] Get pick-up location,
[00171] Get drop-off location,
[00172] Get expected time to arrive at pick up location (ETD),
[00173] Get expected time to reach drop off location (ETA),

[00174] Get latest time to reach drop off location (LTA),



and not limted to: [00167] Request a cab, [00168] Cancel the cab,

[ 00169] Notifications/alerts before the cab arrive, 20[00170] Cet

pi ck-up location, [00171] Get drop-off location, [00172] Get expected
time to arrive at pick up location (ET([% [00173] Get expected tine to
reach drop off location (ETA), [00174] ('13 | atest tine to reach drop
off location (LTA), 26 [00175]Get maximumfares (MF) to pay for the

trips, [00 t ex t current tine

t aken and ixpe%ed t:%en%t gx’ﬁéﬂgﬁaﬁgéw t?%%ﬁ%'o@& 1tlas]e"Get menber shi p/

loyal ty p°'[86? 76‘?}nd StC? L ué)?psec edo ?aresttgepésy ngé?j %nstlf%pepgurrtrésntaﬁ]rge taken and
expected time to reach destination,

[00177] Get membership/ loyalty points and statuses should the system

5 supports and
[00178] Request for membership/ loyalty point deductions should the

system supports.

[00179] Variation 7: API for third-party application development for

10 businesses.
[00180] APl can be developed for own and third-party developers to
develop applications that can be used by businesses.

[00181] The APl may be provided free or with charges.

15 [00182] The API allows functionality extensions to be built on top of the
current system for the benefits of businesses. An example of such an
application is Hotel Reception software where the business user can be notified
when customers are arriving. If the customers permit, their names and profiles
can be available o the business user who can then greet and cusiomize their

20  services individually.

[00183] Examples of functionalities that may be accessed are as follows

and not limited to:



[ 00178] Request for menbership/ |oyalty point deductions should the
system supports. [00179]Variation 7: APl for third-party application
devel opnent for 10busi nesses. [00180] APl can be devel oped for own and
third-party devel opers to devel op appli ions that can be used by
busi nesses. [00181] The API nay be provided free or with charges.

15[ 00182] The API allows functionality extensions to be built on top

of the curr st em\f.QF nef i f S] Ses. e 0
such an appmgg ?Ion ?Tgloﬁggéet[&%g%ﬁt intgﬁ"ego?lﬁ)c\i;vaé@%\%e'fecﬁgﬁéggi%ﬁé@yb of
user can be nqtifi ed when gustom]gra are arriving. If the custoners
permt, thePYSIATIRES WS AbT SPESTEL/PHEICByai | abl e to the busi ness

user who can then greet and custom ze their 20services individually.

[ 00183] Exant0d8§5bt f uNetifieation (Wb taare naiyd berodite o seustameraispermit)  of
follows and not limted to: 27 [00184] Notification (wth name and
profile if cusioomees srpealat B)spEcifimgslboatiors arri ving at a specified

| ocati on,

5 [00186] History of the customers (if permitted) arriving at a specific
location,
[00187] Statistics of customers arriving at a specific location,
[00188] Request for membership/loyalty points and statuses for a

particular customer should the system supports and
10 [00189] Request for membership/ loyalty point deductions for a particular

customer should the system supports.

[00190] Variation 8: Courier Service.

[00191] Instead of or in addition to transporting customers from a request
15 location to destination, the system is used as a just-in-time courier service.

[00192] An example scenario is as follows:

[00193] A person with an item to deliver (sender) makes a request with
following information:
20 [00194] Current Location,
[00195] Destination,
[00196] Capacity (Size),
[00197] Mobile number of sender

[00198] Mobile number of receiving person (receiver),



[ 00185] Notification (wth name and profile if custoners permt) of
custoners' arrival at a specified |ocation, 5[00186] Hi story of the
custoners (if permtted) arriving at a specific |ocation,

[00187] Statistics of custonmers arriving.at a specific |ocation,

[ 00188] Request for menbership/loyalty p%?nts and statuses for a
particul ar custoner should the system supports and 10[ 00189] Request
for menbership/ loyalty point deductions for a particular custoner
shoul d the system supports. [00190] Vari ation 8: Courier Service.

[ 00191] | nst f or in addition _to trapsporting gusioners. froma
request 15|[§@ﬂ? on tdGes¥? Htirl%‘?'e?r@“gﬁgﬂé‘fﬂ‘?g""@ﬁh@a@cﬁ"’” to ensurs
just-in-tinme courier service. [00192] An exanple scenario is as

fol l ows: [ d@isis willdes avrilahie to weeivedpetienel i ver (sender) nakes a
request with follow ng information: 20[00194] Current Locati on,

5 [00200] The system dispatches the most suitable transport vehicle (TV)

which could be from the depot or en route to deliver other items.

[00201] Timely notifications (for example, 3 minutes before) may be given
to the sender to inform him/her about the estimated time to arrive at the request

10 location.
[00202] The receiver signs off the item to the driver.
[00203] Timely notifications (for example, 3 minutes before) may be given
to the receiver to inform him/her about the estimated time to arrive at the
15  destination.

[00204] The transport vehicle arrives and the receiver signs off the item.

[00205] A notification may be sent to the sender to inform about the

20 successful delivery.

[00206] An illustration for the courier operation is shown in Figure 9.



[ 00195] Desti nation, [00196] Capacity (Size), [00197] Mobil e nunber of
sender [00198] Mobi |l e nunber of receiving person (receiver), 28

[ 00199] The system notifies and confirnms with the receiver to ensure
he/ she will be available to receive theégienl 5[ 00200] The system

di spat ches the nost suitable transport icle (TV) which could be
fromthe depot or en route to deliver other itenms. [00201] Tinely

I ficati I ) Lven,. 10
'he sender 1040 or m nignchef HEROG Bl Aot ion yingBspect
t he request 10l ocation. [00202] The. receiver signs off the itemto the
driver. [ooﬁbgier‘?%ﬁwm?féﬁﬁ @ "%%59”(?310- exanpl e, 3 mnutes before)

may be given to the receiver to informhimher about the
estimated tinme to arrive at the

[00208] Figure 5 is a flowchart of a taxi cab selection aigorithm.

5 [00209] R is the radius which the System uses to calculate the area
around the request location X. The System then checks if there are any cabs in
this area. Initial value of R is chosen based on business rules.

[00210] Rmax i8 the maximum radius to check. If can be set due to
coverage boundaries or based on business rules.

10 [00211] T is the approximate time it takes for the customers to respond
their confirmation. It can be set based on business rules andfor past
experiences.

[00212] P is the pick-up point closest to or at X that is most efficient for
the cab to pick up the customers.

15 [00213] Q is the drop-off point closest to or at Y that is most efficient for

the cab to drop off the customers.

[00214] Figure 6 is a chart illustrating a fare calculation.

[00215] 1 - Customers pay a fare equal to the MF if the time taken to
20  reach their drop off points is equal or less than ETA.

[002186] 2 - If the time taken is more than ETA and less than LTA, the fare

that the customers pay drops off at a decreasing rate towards NF. In this

example, the fare decreases at a constant rate towards NF.



15desti nati on. [00204] The transport vehicle arrives and the receiver
signs off the item [00205]A notification may be sent to the sender
to inform about the 20successful delivery. 29 [00207] The fl owchart
of the process for the courier operatiog with respect to the
consuners is shown in Figure 10. [00208@%igure 5is a flowhart of a
taxi cab selection algorithm 5 [00209] R is the radius which the

Syst om { nonORRURs i A R Qe oot Redraod 1 Eleto I8 A BeProndq B

of Ris chgsen based on husiness rules. 0210] X 1s the Xi mum,
adi us t o ERSRESS s BaeTialia Sxamii O bR AaareASS HONRS KW
business rules. 10[00211]T is the approxinmate tinme it takes for the
cust oner s tafter dipeni@kenepass &tA ramitp goaduglly deerepees gnoasedlioie moves
busi ness rul es and/ or past experiences. [00212]P is the pick-up point
cl osest totowamts DTAhat is nost efficient for the cab to pick up the
cust oners.

5 [00218] 3- When time taken is or pass L.TA, the customer will be asked to

pay a fare equal to NF. The NF can be positive, zero or negative. If NF is

negative, the customer may be compensated instead.

[00219] Figure 7 is a map-like diagram illustrating coverage boundaries of

10 the system and method.

[00220] Coverage boundaries are set up in order to improve utilization of
cabs.

[00221] The map shows the coverage area of the public transportation.
[00222] The areas that are darkened are outside the coverage

15 boundaries.
[00223] 1 - Within the coverage boundaries, the public transportation
operates as per normal as described in Figure 7. Cab is dispatched to pick up
Customer A and travels towards Destination A.
[00224] 2 - When Customer B requests for a cab, the System informs him
20 that he is outside the coverage boundaries and guide him fo the nearest
location where he can get coverage.
[00225] 3 - When Customer B enters the coverage area, he remakes the

request for cab.



15[ 00213] Qis the drop-off point closest to or at Y that is nost
efficient for the cab to drop off the custoners. [00214]Figure 6 is a
chart illustrating a fare calculation. [00215]1 - Custoners pay a
fare equal to the MF if the tine taken tg 20reach their drop off
points is equal or less than ETA [00216? - If the time taken is
nore than ETA and |l ess than LTA, the fare that the custoners pay

drops off a creasi . F | X I the fare
decreases AP reran  Sab Bt e HorRed %@“ﬁ%@ﬁfﬁzﬁ@ﬁﬁg%@{%%fses
rate of decrease is,adjustabl e and depends usiness rules. In this
al ternati veh@ﬁ%%} af’héjs'?p«??@%@?gggé’éa%ﬁl%%s%rﬁﬁf A% St’%ﬁerlee?b??%me
taken pass ETA and gradual |y decreases nore as tinme noves towards

LTA. 5 [00288ptem hen infor@st ersipmer Br opabe Cah, ligensecplete meimbsr IETRs,
asked to pay a fare equal to NF. The NF can be positive, zero or

negative. | ETNE, L$ApegdthMiFe, the custoner nmay be conpensated i nstead.
[00219]Figure 7 is a map-li ke diagramillustrating coverage

boundarigs [02L7)t he sysCavEathaseCHsdmdrG3RAIHeOyS4ra8ehd@BIThE System
are set up 1n order to inprove utilization of
calculates and directs Cab on the most optimum route to Destination B and

continues the process as described in Figure 1.

[00228] Figure 8 is a map-like diagram illustrating coverage zones of the
10 system and method.
[00229] The map shows a section of a big city.
[00230] The area in this section is broken up into 2 coverage zones in
order to improve utilization of cabs.
[00231] The coverage zones are overlapped with a depot or stand in the
15 overlapped area.
[00232] 1 - Customer sends a request for cab to Destination.
[00233] 2 - The System processes the request and dispatches Cab 72 to
pick up Customer as it is the closest. The System then informs Customer on
the Cab Z2 license plate number, ETD, ETA, LTA and MF.
20 [00234] 3 - Cab Z2 reaches Customer A and she boards the cab. The
System calculates and directs Cab Z2 on the most optimum route to the depot
for switching over to Zone 1.
[00235] 4 - When Cab Z2 is about to reach the depot, the System

dispatches Cab Z1 to the same depot as it is the most suitable cab in Zone 1.



cabs. [00221] The map shows the coverage area of the public
transportation. [00222] The areas that are darkened are outside the
coverage 15boundaries. [00223]1 - Wthin the coverage boundaries, the
public transportation operates as per ngﬁnal as described in Figure
7. Cab is dispatched to pick up Customer<A and travel s towards
Destination A [00224]2 - Wen Custoner B requests for a cab, the

System i nf im2Q¢t | [ i n
gui de him 3@6?%@ nea?‘ses{@%boggtélrgiﬁgévj\kt?grt@gk?teelagg%ﬂég&%g\'}%?a%ggﬁ{s[ %é%%ﬁq?
- When Custoner. B entFrs t he coverage area, he remakes the request
for cab. é?FF@OGZJZWE I0d €38- has just dropped off Customer A. The

System processes the request and di sgat ches Cab to pick up Custoner B
as it is tHB0Wsest .6 ThabKkieaaherdhe depet apd Cusstomer beatis theecabadhe
| i cense pl ate nunber, ETDB, ETAB, LTAB and MFB. 5 [00227]5 - Cab
reaches Cusiystem Babkutbtbe bodr dsedthe Cabb.ZThen Shet emostabptimatresroate to
directs Cab on the nost optinmumroute to Destination B and conti nues
t he prosesDaésindgseri bed in Figure 1.
[00238] 7 - Cab Z1 reaches Destination. As time taken for Customer fo
reach Destination is equal or less than ETA, Customer is asked to pay a fare
that is equal than MF.
[00239] 8 - Customer pays the fare and alights.
10
[00240] Figure 9 is a map-like diagram illustrating courier operation in the
system and method.
[00241] The map shows a section of a big city.
[00242] Depots are scattered around the city. There are 2 in this section
15  of the city.
[00243] Transport Vehicles (TV) are deployed at these depots depending

on perceived demands based on past data.

[00244] Figure 10 is a flowchart of the courier service with respect {o the
20 consumer.

[00245] 1 - Sender A sends a request for courier service to Receiver A.

[00246] 2 - The System processes the request and dispatches TV to pick

up the package from Sender A as it is the closest. The System then informs

Sender A on the TV license plate number, ETDa, ETAA, LTAs and MFa.



[ 00228] Figure 8 is a map-like diagramillustrating coverage zones of
the 10 system and nethod. [00229] The map shows a section of a big
city. [00230] The area in this section is broken up into 2 coverage
zones in order to inprove utilization of,gcabs. [00231] The coverage
zones are overl apped with a depot or st in the 15 overl apped area.
[00232]1 - Custoner sends a request for cab to Destination. [00233]2

- The Systemdy esseg (g r%?gﬁ’é'lsshéegagr 4l érﬁﬂ%ﬁé‘% ngaﬁvsééﬁéopa%k%e% the

Custoner as it t he "cl oses

the Cab Z2 lj.cen e nurrb ETA - LTA 00234] 3 -
Cab Z2 reacHB\éerOi‘gle%@&e'ﬂ% %fﬁfé‘ aﬁ@a‘?'E?sCt‘éf E& @we st @é@'&% route.

cal cul ates and dlrects Cab Z2 on the nost optimumroute to the depot
for switchi HP%48kr todzohdile TYos2mgying- to\%ﬁé‘ﬁﬁ CasereriiA, apoigr Bosends a

reach the depot, the System di spatches Cab Z1 to the same depot as it
is the nost r@welSémreC@ateriserﬁoae‘.olRecé\Zer B. The System processes the request

5 and dispatches TV to pick up the package from Sender B as it is the closest
and the package from Sender A will still be able to reach Receiver A before
LTAA. The System then informs Customer B on the TV license plate number,
ETDg, ETAg, LTAg and MFg.

[00249] 5 - The System recalculates and directs TV on the most optimum

10 route. TV makes a detour to the new route instead of continuing on the
previously planned route P.

[00250] 6 - TV reaches Sender B and he signs over the package to the
TV driver. The System calculates and directs TV on the most optimum route. A
timely notification/alert may be sent to Receiver A before the TV arrives.

15 [00251] 7 - TV reaches Receiver A. Because of the detour, time taken for
the package from Sender A to reach Receiver A is more than ETA,, thus
Receiver A is asked to pay a fee that is lower than MFa. Alternatively, the fee
can be billed to Sender A depending on business rules.

[00252] 8 - Receiver A signs off the package from the TV driver. A timely

20 notification/alert may be sent to Receiver B before the TV arrives.

[00253] 9 - TV continues on the route to Receiver B. As time taken for the
package from Sender B to reach Receiver B is equal or less than ETAg,
Receiver B is asked to pay a fee that is equal than MFg. Alternatively, the fee

can be billed to Sender B depending on business rules.



[00236]5 - Cab Z2 arrives at the depot and Custoner alights and waits
for the connecting cab. [00237]6 - Cab Z1 reaches the depot and

Cust onmer boards the cab. The System cal cul ates and directs Cab
Z1 on the nost optinmumroute to SEEsting%ion. [00238]7 - Cab Z1
reaches Destination. As time taken for stoner to reach Destination
I's equal or less than ETA, Custoner is asked to pay a fare that is

equal t ha”&%z%c{]QOZ?’%S- sz%%r‘)ﬁ%rigqr%aryﬁ P{a%iﬂr&m%g & b 10

[ 00240] Fi gur e is a map- e dragram i ating courier operation
in the syst d nethod 00241] The map_sho section of a hig..
ity 1 o0odSTREG: o e As HiaTB ALk N e STy By B0GHer Borfiog s thil time,
this section 150f the cit_é.é [002431Tran_sport Vehicles (TV) are

depl oyed atthe Rystengdpseis Oépradiangt khwal ferduiwg dishaiales based on past

dat a.

5 [00256] Figures 11a and 11b illustrate the central dispatch controller and
the corresponding taxi cab communication apparatus, respectively, of the

electronic system according to the present invention.

[00257] At the central dispatch office 100, a dispaicher takes telephone
10 calls from prospective customers via a telephone land line 101 or the wireless
cell phone system. For this purpose the dispatcher uses a speakerphone
device 102 having a microphone 104 and speaker 106. The dispatcher
operates a computer 108 having a processor and memory (not shown) as well
as the usual computer keyboard 110, mouse 112 and display 114. The
15 computer communicates electronically with the corresponding communication

devices in the taxi cabs via a transmitter/receiver 116.

[00258] Taxi cabs 117 which cooperate with the dispatcher each have a
computer 118 that receives current location information in real time from a GPS
20 unit 120 and communicates with the central controller via a transmitter/receiver

122.

[00259] There has thus been shown and described a novel system and

method for flexible and efficient public transportation which fulfills all the cbjects



[ 00244] Figure 10 is a flowhart of the courier service with respect
to the 20 consuner. [00245]1 - Sender A sends a request for courier
service to Receiver A [00246]2 - The System processes the request
and di spatches TV to pick up the packagessrom Sender A as it is the
cl osest. The System then inforns Sender on the TV license plate
nunber, ETDA, ETAA, LTAA and MFA. 33 [00247]3 - TV reaches Sender A

and she sig h i T : al es
and di r ot oy 4feplgRe LA morR BYER) Ybnodn ol MR B and
novi ng towargds Recei ver, A, ,Sepder ends .a request for courier
service to Ei YRS %.”dT‘ﬂ%D'@g?%?n rt§@e§‘§t§§0tt H\é’epté%é%'{" Bo)ﬁ’ﬁ’éfer‘ become
di spatches TV to pick up the package from Sender B as it is the

cl osest andapa%reagéqkéfwer poledéndeg ant alften cansideringethipspecificatisie and the
Recei ver A before LTAA. The Systemthen infornms Custoner B on the TV

| i cense pl asecomphrying EfDdBENgEWBCh HEAR sarttie Mr8icrfcdi0Abbdimenth ¢hedpof. eAll
recal cul ates and directs TV on the nost optinmm 10 route. TV nakes a

detour tP thecHenangsl, enodiit@rmhs0lafaindhd ot dRS ME¥pPiEons which
pl anned route P. [00250]6 - TV reaches Sender B and he signhs over the

package to H@%d’t-vdéjﬁd'/{l’?fom L G %ﬁ%;ﬁ [ﬁl"@ ﬁ{‘a\%ngbﬁ %Sd%%{nga th6e

nost opti mum route. imely notifrcatio e sent

Recei ver A \V arriv 1 0251] 7 - TV.reaches Recei ver
A Bocause OtRE tydfis lvetiioh SPica t BE ite i bYahs e e olfl
reach Receiver Ais nore than ETAA, thus Receiver A is asked to pay a
fee that is |lower than MFA. Alternatively, the fee can be billed to

Sender A dependi ng on business rul es.



[ 00252] 8 - Receiver A signs off the package fromthe TV driver. A
tinmely 20notification/alert may be sent to Receiver B before the TV
arrives. [00253]9 - TV continues on the route to Receiver B. As tine
taken for the package from Sender B to ach Receiver B is equal or

| ess than ETAB, Receiver B is asked to %gy a fee that is equal than
MFB. Alternatively, the fee can be billed to Sender B dependi ng on
busi ness rules. 34 [00254] 10 - Receiver B signs off package fromthe
TV driver. IOOﬁ%S]ll - As there are no nore requests for courier
service at ime, the Systemdirects TV to a depot to wait for
future dispatches. 5[00256] Figures 1l1a and 11 b illustrate the
central dispatch controller and the correspondi ng taxi cab
comuni cat YRz BRRMIREHSs: F espectively, of the electronic system
according to the present invention. [00257] At the central dispatch

of fice 100, a dispatcher takes tel ephone 10 calls from prospective
custoners via a tel ephone land Iine 101 or the wireless cell phone
system Forl. tAidenandoesponsize disnsitsyhiem iyes pairaliy ak vphib nehigesi sssving
102 having a m crophone 104 and speaker 106. The di spatcher operates
a conpuser utfah aadi subwaban aegiessrinanidichaoalytramsit vshielss) a@sdisphichad in
t he usual conmputer keyboard 110, nouse 112 and display 114. The 15

conput er CoEAMHhE & ‘Pés;ﬁir%%ttbqw wRlday ciistohdrieries rr@é@@ﬁg li&i8the system to
communi cation devices In the taxi cabs via a transmtter/receiver

116. [0025@'3-\%% t%@gﬁ%ﬁo%@ﬁﬁc@?ﬁﬂ? ﬁ/ep;(‘fﬁ plb@ dﬂ Wtﬁb‘ngg% zﬁascenwce

have a onput e recelves current oca |on

real tine froma
areA 16 any destlnatlon location within the local service area at a desired time,

said system comprising, in combination:

10 {(a) a central dispatch controller having (1) a first transmitting and receiving
(T/R) device for receiving transportation service requests from prospective
customers, inciuding an agreed-upon Latest Time of Arrival (LTA), and for
communicating dispatches to, and receiving vehicle location and passenger
information from, said vehicles, and (2) a first programmed computer including

15 a first processor and a first memory, coupled to said first T/R device and
responsive to the received information, for determining which of said vehicles
can service the received transportation requests and for issuing transportation

commands to said vehicles for executing said service requests; and

(b) said plurality of transit vehicles each having (1} a second transmitting and
20 receiving (T/R) device for communicating with said central dispatch controiler,
(2) a GPS locator for determining the current location of the respective vehicle,

and (3) a second programmed computer including a second processor and



20unit 120 and comunicates with the central controller via a
transmtter/receiver 122. [00259] There has thus been shown and

descri bed a novel systemand 35 and advantages sought therefor. Many
changes, nodifications, variations and er uses and applications of
t he subject invention will, however, becOne apparent to those skilled
in the art after considering this specification and the acconpanying
dr awi ngs Wﬂﬁe{;b | PEARSS, LBBpiBNAbaldig SeBORD /R ed 0RE581sd (P Sihor,
changes, I cations,’ var i'ons and uses an app i Cat i ond

whi ch do no art fromthe spirit and, s e of the invention

oened Lo bP"CEVEMRY bETee TR maTn e aR. A GAnen i vsalc@n[%aegm
the clains which follow 36 CLAIMS Wat is clainmed is:

demand- r esp8AdicyEent RASSRNGSy dnfermatien &o.maid sapniry Qﬁntwlanantﬂ f%ml@waang
serving 5 urban and suburban regions in which |ocal transit vehicles
are di spat ctredsportates farésre i n response to individual custoner

service requests for the systemto provide transportation service
from any pick up location mﬁthin a | ocal service area to any
destinatio bocatLpn mnthh a serV|ce 3rea at. a g rfd tineé
sai d syst eml"CoRpY| gaq%)orlia OBOWWQ‘P Srfre1i§edsd 4o Lasit Ve RiCEsato. fransport
controller haying (1) a first transmtting and receiving (T/R) device
for receivi H’b"tfm%ﬁ% MeEiina esiale abthestamBe astimeoaitr ospect i ve
custoners, including an agreed-upon Latest Tine of Arrival (LTA), and
for connunicating di spatches to, and receiving vehicle | ocation and

passenger i AherIRULBA rbbapt ofRsEricdterd @8y r%ﬂgﬁr%?%)r@cefsbf)?éelgﬁg% e{mﬂe

conput er udi ng rst "processor 4 cou

df d t.h d f
(0, %8011 [ e AR SRR LBPoBBRY ST ORI R <
t ransportat| on rfec%gests and for i SS | ng t Lansportatl on commuands to

sai d vehi cl EAUESEGkQERIgMen Pidatn Qe \ﬂneé/e IR, @888eNggf Fapacity and whether

10 the LTA for the customer and the current vehicle passengers can be fulfilled,

and transmits a transportation command to the selected vehicle to transport the

customer in accordance with the service request.

2. The system defined in claim 1, wherein at least one of said first and second
memory has a ftransportation fare basis stored therein, and wherein, upon
15 completion of a service request, at least one of the first and the second
processor determines the service fare for the customer, in dependence upon
the stored fare basis, the distance travelled, and the actual Time of Arrival (TA)

as compared to at least one of the Expected Time of Arrival (ETA) and the LTA.

3. The system defined in claim 1, wherein a plurality of vehicle depots are

20  established in the local service area, and wherein vehicles return to one of said



(b) said plurality of transit vehicles each having (1) a second
transmtting and 20 receiving (T/R) device for comrunicating with
said central dispatch controller, (2) a GPS |ocator for determ ning
the current |ocation of the respective ghicle, and (3) a second
programed conputer including a second % ocessor and 37 second
menory, coupled to said second T/R device and to said GPS | ocator,

for receivi rtat n

01 1 eoel Yokt AISORTIACAREBATRRHRCHHAT (AT AR hekrRa Gt
controller and for cal cul ating transportatlon fares S5wherein
transportatla?{n %nands are issued to transit vehlcles to transport
multiple custoners in a vehicle at the sane a tine; and wherein upon
recei pt of a service request, said first processor selects a suitable

vehi cl e to 4 ulthieldystdif oﬁaﬁhéﬁ%craﬁﬁwe%hér@mdwwéeﬂ@ﬂsmﬁ IR MefsYare
to a requested custorrer pi ck-up | ocation, vehicle passenger capacity

and whet heroofn ifed T ERp! IR BH45! BTBCRRASI AR UG ENnNER) | o

passengers can ransm S a transpor i on” ‘command
to the selected vehicle to transport the custoner in accordance with
the service request. 2. The systemdefined in claim1l, wherein at

| east ofie & shiel siystest defided éoamainmenwherdiastha firshpepestat o femedes
basis stored therein, and wherein, upon 15 conpletion of a service

request, ainfbAAatiorPdA tRiffit RenditibAs wiihth tHelcear sadide &8s 9@t wherein said
determ nes the service fare for the custoner, in dependence upon the

stored far grdjashBesddiGsdied AR AYRbhES 1o saﬁj blSsEgi s ToF?h their

Arrival (TA) as conpare east one ecte _
Qr :): \Jfgl it @L?Psnfgfh%%fzé@ ;{8?&93 $§w%§§tc%&ﬁ f’ B%ﬂudp ar% %'rgﬂ)—%ff I%@gﬁoeﬁ'snm

dependence upon traffic conditions.

10 6. The system defined in claim 1, wherein the second processor also receives
information on traffic conditions within the local service area, and wherein said
second processor determines for the vehicle driver an optimized route between
the customer pick-up and drop-off locations in dependence upon traffic

conditions.

15 7. The system defined in claim 3. wherein historical vehicle demand data is
stored in said first memory, and wherein said first processor issues deployment
commands to said vehicles to wait at designated depots in dependence upon

said demand data.

8. The system defined in claim 3, wherein preference is given to vehicles
20 underway in transporting customers over vehicles waiting at depots in issuing

transportation commands to service customer requests.



depots, when not transporting custoners, to wait for the next
transportation conmmand. 4. The systemdefined in claim1l1, wherein
vehi cl es transporting custoners are conmanded to pick up and drop off
ot her customers along the way. 55. The stemdefined in claim1,
wherein the first processor also receiv information on traffic
conditions within the |ocal service area, and wherein said first
processor 1 §Sugp & Hn.rb%f@%ﬁﬁ%f’aﬁmt? ﬁr?érgir%ééﬁ@?i'rét p}fSBéiéo?%ra%%Hht’%fd’a{tH‘to
their drivers o ptim zed routes bétween custoner prck-up an

drop-of f | ocat,ions i ependence. upon traffic nditiqns. ,10 6. Th
Syobem def | REtORET rapfiTE TIFEs 1o RAubEBe ort FABcbcbdRdadgast el frrus
information on traffic conditions within the | ocal service area, and
wher ei n sai 8f B&IBRIIOprssieatad frogethe sRovesonsistingefvehi cl e driver an
optim zed route between the custoner pick-up and drop-off |ocations

i n dependence upon traffic conditions. 157. The system defined in
claim3. wh UeVQ Qkiﬁghhﬁggﬁoﬁehicle demand data is stored in said
first nennr@, ang ereln said first processor issues depl oynent
commands to said vehicles to wait at designated depots in dependence
upon said dehraRigkes wcation,8. The systemdefined in claim3, wherein
preference is given to vehicles 20underway in transporting custoners
over vehi cl EWB&%H@J iofiepots in issuing transportation comands to
service custoner requests.’ 39 9. The systemdefined in claiml,
wherein said first processor transmts data to custoners rel ating
their servi@e fxpestadksTingaild Depart (CTLKiwleathe sebicle will iarrves abipick-up
i nf or mat i onlosati@tted fromthe group consisting of: (1) Vehicle
identification, 5(2) Pick-up location, (3) Drop-off |ocation,

(5) Expected Time To Arrive at Destination location (ETA),
10 (6) Latest Time To Arrive at Destination (LLTA) as agreed with the customer,

(7) Maximum Fare (MF) to pay, and

(8) Nominal Fare (NF) which is the minimum fare to pay.

10. The system defined in claim 1, wherein said second processor provides
data to the driver and customers in the vehicle, said data including at least one

Is  item of information selected from the group consisting of:

(1) Vehicle identification,

(2) Expected Time To Depart (ETD), when the vehicle will arrive at pick-up
location,

(3) Expected Time To Arrive at drop-off location (ETA), and

20 (4) Latest Time To Arrive at drop-off (LTA) as agreed with the customer.



(4) Expected Tinme To Depart (ETD), when the vehicle will arrive at

pi ck-up location, (5) Expected Tinme To Arrive at Destination

| ocation (ETA), 10 (6) Latest Time To Arrive at Destination (LTA) as
agreed with the custoner, (7) Mxinmm l?(;e (MF) to pay, and (8)

Nomi nal Fare (NF) which is the mininumftare to pay. 10. The system
defined in claim1, wherein said second processor provides data to

the driver ,and I S
one 15item gf |ﬁ#%%ﬁggﬁird1b§%% ﬁ}\é%%rdm '?'grsgglt)ﬂrcsg %%Esﬂgtl%bs}n?t% at
Vehicle id ntlflca cte ar t (ETD) when t he
vehi ¢l o w TFasioi S0 ek qriMEGLETonle Said uSiFeby bect ed Ti e To
Arrive at drop-off location (ETA), and 20 (4) Latest Tinme To Arrive
at drop-off (LTA) as agreed with the customer. 40 11. The system

defined in 19l awne%ysvmﬁrcmfmeaamddémﬁ o, WHEIeRs 84 ﬁr&@@més%omraheaﬁts at
four of said items of information to said custoners. . The system

defined in, &édﬁ efﬁer%’of Efu%rﬂs %ﬂrﬁofn‘m%tﬁn‘n @r%‘?@%ﬁ%n{é@r‘sm ts at |east

ei ght of sali ormation 1o said custonmers. 513. The system
defined in claim?2, wherein, upon conpletion of a service request, at
| east one of the first and the second processor determ nes the
servi ce5f art@. f dhet bystems tefimed \wi tdiaim Ledihdreinn uponc oompeleianectt Beservice
custoner for sharing the vehicle with other custoners.
request, at least one of the first and the second processor determines the
service fare for the customer with a reduction to compensate the customer for

sharing the vehicle with other customers.

14. The system defined in claim 2, wherein, in accordance with the stored fare
10  basis, the service fare for a customer is calculated in dependence upon the

time it took to arrive at the customer’s drop-off location (TA).

15. The sysiem defined in claim 14, wherein, in accordance with the stored
fare basis, the service fare is calculated to be equal to a Maximum Fare (MF) if

the Time of Arrival (TA) is at or before an Expected Time of Arrival (ETA).

15 16. The system defined in claim 14, wherein, in accordance with the stored
fare basis, the service fare is calculated {o be less than a Maximum Fare (MF)
if the Time of Arrival (TA) is after an Expected Time of Arrival (ETA) but before

the LTA.



14. The systemdefined in claim2, wherein, in accordance with the
stored fare 10basis, the service fare for a customer is calculated in
dependence upon the tine it took to arrive at the custoner's drop-off
| ocation (TA). 15. The system defined i:ﬂ claim 14, wherein, in
accordance with the stored fare basis, t e service fare is calcul ated
to be equal to a Maxinum Fare (MF) if the Tinme of Arrival (TA) is at

or before an-Ex t j ri E 1516. t i

in claim 14?7m2§§i5§§teﬁ‘mr%§@t§9§§n‘§éﬂmﬂ% hweéeét (Jgr? eagngraz% a@ﬁ?ﬁ% ﬁg&gd
service far isbcalc | ated.t o _be .l ess than a Maxi num Fare (MF), if fhe
Time of Acr 198 PESHy MeCSeice: falh IHaaecratd Resained st ETdgpandence
before the LTA. 41 17, The systemdefined in claim 16, wherein, in
accor dance WPPR thgdumtiongf timg thaidhe JA ismétestheFdé.fare i s decreased

at a prescribed rate in dependence upon the duration of tine that the
TA is after the ETA 18. The system defined in claim14, wherein,

I n accordangg Mﬁ@(}sﬁzgfén?tg%giﬂ%g%aél :nfﬁﬁi Wherdf ?ﬁ{a}é&?ﬁa&%{eﬁgftlﬁ.lﬂ?‘% sjred

calculated to be e m na ni mum Far e

Arrival (TA) is at or after the LTA 9. The, system.defined. i | ai m
1, wher eén ﬁarﬁr%%sé%c IS r'SiCsal%Léﬁt@& obﬁe%quair}]ﬁg T RS Minimum
transport vehicle at a nore suitable | ocation than the pick-up

| ocat i on refaEstNG) ibiheslione elidtrbipb(TALis aior afteethg/sTAm defined in

claim1l, wherein said first processor issues transportation comands
to said vehicles with at least two itens of information selected from

the group cqgsiHd éﬁt%3déf%9%rd§%1,r%@@?}rg%%%tdﬁfbrﬁérs Vhaeﬁkﬁd to

vehicles if they are trave Proxi m e Vehic
regard to t %%eﬁ?ﬁé’ggltegpecpfrg#épu&t \llgﬁ’lglte' A4 more suitable location than the pick-up

location requested by such customer.

10 20. The system defined in claim 1, wherein said first processor issues
transportation commands to said vehicles with at least two items of information

selected from the group consisting of:

(1) Current route/and destination of the vehicles if they are travelling,

(2) Proximity of the vehicles with regard to the requested pick-up location,

15 (3) Capacity of the vehicles to handle an additional number of customers, as

required fo fulfill the service request,

(4) Whether the detour to pick up the requesting customer will extend the time

to arrive of existing customers in the vehicles by more than their ETA,

(5) Preferences of the customers, and



15(3) Capacity of the vehicles to handle an additional nunber of
custoners, as required to fulfill the service request, (4) Wether
the detour to pick up the requesting custonmer will extend the tine to
arrive of existing custoners in the vehigcles by nore than their ETA,
(5) Preferences of the custoners, and 2 (6) Business rules of the
transit system 21. The systemdefined in claim1l, wherein said

first proc3§E%Hééﬁ%éﬁﬁgégﬁgggqﬁn%ﬁé%&qmmnds to substitute a

di fferent iC l'ed v cle. 522. The systemdefined in
claiml1, wherein said first processor issues scheduling conmands to
said vehicles for at |east one of refueling, maintenance servicing
and break tinmes. 23. The systemdefined in claiml1l, wherein said
first T/R device is operative to comruni cate and exchange data with

prospecti ve, ,custoner nd tonmers, . 10,24 The syst efined in.
Cl o 23, Her of HE Sueie AERRGS AR BpirTe  cHARIRING S0iE T, RIIFaSsth dssuyps
protocol selected fromthe group consisti r]g@_of Short Messagi ng System

(SVB), | nt draREPOlRHRN FREmAIsaLTUbStiktp &8 diferentuahislesios s dieahlad yehigle.

claim 23, wherein said data include at |least two itens of information
selected fromthe group consisting of: 15(1) Custoner's current

location, (@) CrgdoffRien deftédah! EBirh OFalitiein said first processor issues

scheduling commands to said vehicles for at least one of refueling,

maintenance servicing and break times.

23. The system defined in claim 1, wherein said first T/R device is operative to

communicate and exchange data with prospective customers and customers.

10 24, The system defined in claim 23, wherein said first T/R device
communicates with a standard protocol selected from the group consisting of

Short Messaging System (SMS), Internet websites and mobile apps.

25. The system defined in claim 23, wherein said data include at least two

items of information selected from the group consisting of:

15 (1) Customer’s current location,
(2) Customer’s destination location,
(3) Number of passengers in customer's party to be transported,
(4) Customer's contact information, and

(6) Other customer preferences that the system supporis.



(3) Nunber of passengers in custoner's party to be transported, (4)
Custoner's contact information, and (5) O her custoner preferences
that the system supports. 43 26. The systemdefined in claim3,
wherein said depots provide at | east one%pf a parking space, fuel and
mai nt enance service for said vehicles. The system defined in
claim1l, wherein the LTAis calculated as a fixed duration follow ng

t he Expect edxTi T 2 defined i,n cl.aim
1, wherein ? ﬁ'e %\%&gé(rr:ré éﬁjpeé E\déétgng glhﬁg]ﬁgga}/dz%igﬁtg p&gyiggl llmealﬁl one of
time between th ecte of. custoner pick-u nd the Expected

Ti me of Arria\PﬁrE‘PEpr)acﬁf&@ﬁ aﬁé"%’ﬁ@”aﬁée’ S‘Pﬁgc%ﬁrt%*ﬁ?&%fﬁ'P%d in claim
28, wherein the function is a percentage of said duration. 10 30. A
nmet hod of operating a denmand-responsive transit systemfor a

plurality obyt rﬂ@é's&sﬁéﬂb'd@hﬁéd $8 'OHiRg 1 U%@Pelﬁriﬁeq_umr@%ﬂfcﬁfﬁé@%% 4 '?lxed

which local transit vehicles are dispatched in real tine in respons

to i ndi vi dug| sl QIR mSRRY SR RRHARSof Rl A=At em Lo prov de

transportation service any origin hin a | ocal

service area to any destination |ocati on WI thin the | ocal 15service
area at a desired time, said systemconprising, in conbination: (a) a
central i spat decsysteml daefinedaniawim( 1) whefdin fie LTAMs raldulated @’ function
receiving (T/R) device for receiving transportation service requests

from prospesgt iheed Grasiba B8 titnd BEtvwden tHRCEXSEAMEY %é}bﬂc@ww@?ﬁdmﬁ 'a% the
|l ocations and an agreed-upon Latest Time of Arrival (LTA), "and t

comruni catl Eg Qété@al{lr?l@eo?.&rﬂva f&'g'@od’f%?% .vehl cle | ocatl on fand

passenger ormation from sa ransit vehicles, and (2) a first
programed conputer including a first processor and a first

29. The system defined in claim 28, wherein the function is a percentage of

said duration.

10 30. A method of operating a demand-responsive transit system for a plurality
of transit vehicles serving urban and suburban regions in which local transit
vehicles are dispatched in real time in response to individual customer service
requests for the system to provide transportation service from any origin
location within a local service area to any destination location within the local

15 service area at a desired time, said system comprising, in combination:

(a) a central dispatch controller having (1) a first transmitting and receiving
(T/R) device for receiving transportation service requests from prospective
customers (PC's), including origin and destination locations and an agreed-
upon Latest Time of Arrival (LTA), and for communicating dispatches to, and
20 receiving vehicle location and passenger information from, said transit vehicles,

and (2) a first programmed computer including a first processor and a first



44 menory, coupled to said first T/R device and responsive to the
received information, for determ ning which of said vehicles can
service the received transportation requests and for issuing
transportati on conmands to said vehiclqg for executing the service
requests; and 5(b) said plurality of tr thsit vehicl es each having (1)
a second transmtting and receiving (T/R) device for comunicating

with said i troll a S_locator for .
determ ni n?&hé%u&é@ﬁ?ﬁ ﬁgcgﬁﬁoh%gffﬁg(er%’ggpggﬁi [FERPERIVE Lo tg%dre(cgﬁveg
second programed copputer including a second processor and second,
menmory Wt %‘fg”{‘?*é%p téﬁt%ﬂ'“fr& }é’hb&k Pk S@Fﬁﬁ’@ﬁ&%?@'ﬂ rﬁerﬂﬁﬁﬁﬁﬁdrch'Ved
said 10 second T/R device and to said GPS | ocator, for receiving

t r anspor t afidogpedatikihdeatesi® andd fer ssting t ranspostatione coreandsn tandaid
current passenger information to, said central controller, and for

cal cul at i ngehictessiooekatiitony tharssviterequsdtonaids; sai d et hod
conprising the steps of: 15(1) receiving a service request froma

prospective customer (PC) for transportation fromthe PC s origin
esi.red de

| ocatiop tg the, PC s stination location; (2) aptomaticall
sel ect i hg Shad Sl RIS SRbI s FaPR MAvTsL ] & Seow b rABR kRS Ao
dependence upon proximty of the vehicle to the origin |ocation,
current 20peERi¥Rgdi/Rhagadre jobeompuunjeating with rgigusentiak dispatchTgortestler,
all the current passengers in the vehicle can be fulfilled; 45 (3)
det er m ni n¢2)am GOA leradot fon sletertiitingfthe oeirfe@} logadipniaiftbe mespedtive vRGiodd,
the ETA and receiving an acceptance by the PC, such that the PC
becones a eudt@)ed second programmed computer including a second processor and
second memory with a transportation fare basis stored therein, coupled to said
10 second T/R device and to said GPS locator, for receiving transportation
commands from, and transmitting vehicle location and current passenger
information to, said central controller, and for calculating transportation fares for

customers;
said method comprising the steps of:

15 (1) receiving a service request from a prospective customer (PC) for
transportation from the PC’s origin location to the PC’s desired destination

location;

(2) automatically selecting a most suitable vehicle to fulfill said service request
in dependence upon proximity of the vehicle to the origin location, current
20 passenger capacity of the vehicle and whether the LTA for all the current

passengers in the vehicle can be fulfilled;



(5) issuing a transportation command to the selected vehicle to
transport the 5 custoner in accordance with the service request; (6)
executing the service request of the custonmer by neans of the

sel ect ed vehicl e; (7) upon reaching t destination | ocation,
determ ning the service fare, in dependefite upon the stored fare
basis, the distance travelled, and the actual 10 Tine of Arrival (TA)

as conpared r : (.8 iving paynent from
t he custoneﬁ.g)o%élt.eﬁﬁlﬁw%?%g%\ %ﬁlﬁ\nuesgé]gg%c?fép%%, wherein step (3)
i ncludes the steps of determining the ETA and determining the LTA as

a function of the ETA
(4) informing the PC of the ETA and receiving an acceptance by the PC, such

that the PC becomes a customer;

(5) issuing a transportation command to the selected vehicle to transport the

5 customer in accordance with the service request;

(6) executing the service request of the customer by means of the selected

vehicle;

(7) upon reaching the destination location, determining the service fare, in
dependence upon the stored fare basis, the distance travelled, and the actual

10 Time of Arrival (TA) as compared to the ETA and/or LTA; and
(8) receiving payment from the customer.

31. The method defined in claim 30, wherein step (3) includes the steps of

determining the ETA and determining the LTA as a function of the ETA.

15





