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AND METHOD The present |nvent|on reIateﬁWﬂMTWMﬂmanLone call routing system
for routiwp ®okehephone call froma cal L9, Qene or nDrelﬂﬁﬁtﬂQﬂnﬁﬁourCeS
where a nobile resource is 5 defined as any resource whi ch is not confined
to a specific location and which, due tolthe nature of its work, may often
nove fromone location to another W thout returning to a specific central

| ocation. Sone exanPEEEPHONECADNDIROUTINGSYSTEMAND METHOBRPaI I
vehi cl es, police vehicles, doctors on-call, anbulances and utility service
vehicles. Mire specifically, this invention relates to a system and net hod
of routing at . sour ce,
Sso that the calelih%ﬂn 1%19%4%}15%0 t?l% te(f%loht?g% %glfrjleoggﬂg g@é‘é%ﬁ‘a&

conver sat iteleplicne call rﬁlmng calier tonbue orahoreinotdleaksoasces, where umllbmeseaﬂh iot her's

current location or a nmeeting tine. proposed that such a system be
known as "definghas arryapsq»mec\nhlpha@t.cenéﬂ%eﬁtspéﬁfi ¢ losatiomapdoyivsivuego theade

Mar k - Appl i Gatk 8Fits Wor mal é]'rbqreﬂrn?ﬁ%rﬁorﬁ bH@loc%ﬂoaa.nSfﬂe{ %thé%t%@l‘ﬁ@lﬁ%toc@ ntact a
mobi |l e resource to arran Ickup or neeting, it Is require at they
t el ephone specifit IcentmhlcroatlandSapewkaxmﬂesaofcsablh mobiil¢ resounses @&t daxis, vpairwi | |

record the aIIer s detajls, such as n | ocat,i on. and t el ephone, nunber
and then pEailesppoliceyghigles<dagiprs gncpll a&ﬁ#%ﬁ%m@rut ‘%%V'ICEVF clstir MotGhi ch

the call Cs%@&healgp%@ﬁ%nmla@arta alsPstBif AN Mt &F ratthed REPhdR ddleraalal er -
An exanple’is a caller booking a axi, 1n which the calleéer tel ephones a
cal | cdfit rellentogi nesrbytsolsitd es@ueer, seﬂmpthea;atwr anfl eperataoé themjobitergsduaee camihi s

information i s passed nt dr| 0. .data ssages _qQr a
obi | 6t o! BgAEnD RaVrssupndSr ethenging Fiutrantn, S B B Bp T GER Ribel
dependi ng @RrehtRLitidhbriadhéetpgainhe it isr ﬁrypo%eai tHab&ithialsystef] R kno@vnl "rzhego"
caller. Afurther exanple is a caller requiri n& aut onobi | e breakdown

assi st ancefor whichtthers IQWGSQE@NI@“@@E@W%@N%TY@ Magle Applicatien. 25 gi ves t he
call centre operator their nane, |ocation and breakdown problem The call
centre operator then passes this information to a breakdown engi neer, who

i's genarsal |'y resDfhe ptdsemntime wirhla calérwighesht comactsi ebitretsuretoneangé hie
call er and available. One problemwth ]oresent systens and net hods 1Is that

there is |PifkUPQr megtingqit s reauiny thetithpyelslephenecagallsentip and speakim? sall gealisur ce
oper at or. tor
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mobi | e r esandrthen pdsh ehesx dethild mcmtthenp@itoeofmmbbxﬂdﬂmsm&bé ehichrthé &edl dmtnel e
resource, or other Jnf or i such, as thegau of traffic_or t
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details to the nobile resource operator, there is the opportunity f
i ncorrect andflocatwni dhistiofdsmaperssedssed on té taxi driverpby tderndamgoessageedr wi t h

present syst nmet i,s .the high cost. o h |nf ucture. The
oSt Cof o BAPH e RpHE cally sy tig e e B fafbe biSing deRfading s ap) o
proporti Onc@fenﬁﬁlva@lﬁﬂrﬁgl ﬁrﬁﬂb@zﬁlo‘ﬁ reMEVdRARS callbi A fGAKr exdmplekeh Kallep be passed
on to both callers an | e resource operators. For exanple, in the case
of a call ereqwmeraumo,bﬂp amakdawmwr@twge,ﬂwhwh«r ealler &elephgnes a eadlmentre and
proportiso n %s tThESal?X t c{ge&?&tt élpn%ﬂq@ 1&%&? Emd ﬂrgamwn Oﬁroﬁl@ t’ﬁfé'cﬁ er\{t?
al so bé suBLer I bin |ca provi e cafl “€en
Fur t her nor @erathlenhen aassemrsehfmanm mtaelsfedrhdghrnengmeerr ezlhatrs Pehetallytrfiote

equi pnent i C have to be. e s infor, t| on between the
call centr oeﬁgrgﬁﬁﬁrengﬁobwtﬁenmé?@%ﬁ ﬁf?’ﬁéaalf?ﬁé?‘a?‘&}* ableor exanpl e there
are several London based taxi booking and allocation services, which
“transfer information, such as directions to the caller, taxi 1 S

avai | abi lity anﬂnapmetﬂmmuh poesentesysietnis@nd ofethjodb i, thitehere éxnlimitedinteractivnr e and
t axi s, reg ire conpl ex and ex en vetermnlsto be
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present SY§1B§ﬂ§re§&ﬂ‘c@8}§é}Ql‘3§b aﬁrctaueeﬁ@er&aerdt& Rb id %ﬁ{btkﬂo&%ex‘a&' vers, 1s
the amount of time spent |ooking for work. For exa in 20 London,
currently @mlllablllf)()@ﬁg pmbdemsomfce,athc exdict Wcatiaprof sithénthe talles pethe nsabalec hi ng
for work. (Xten in the vicinity of the
taxi - oui ot SEF BB Bl GGG of R pHSPCeRE bty o
met hod for "hailing" a taxi vvrthout drrect line of sight between the taxi
driver and custoner. 25 There are a nunber of NmmmmmHWﬁmmﬁE for locating the
position of a nobile resource. Anbng these, itioning System
(GPS) is well known in the art. The difference ingbiogze of arrival at a

gr ound based recei ver of sr gnal S arrr Vi ng from a nurrber of satel I | tes
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"foregoing and in accor

.Jobi | e net

.t el epho

WO 03/ (12! 32S PCT/ GBU2/ U. 11(11 a Cell of Oigin (COO technique to give an
approximate location for a nobile term nal by exam ning which cell of a
nobi | e netweamslozerkhe nobil e device is currently registeredpcaycEaauigr
nobi | e tel ephone network | ocation positioning systemrelies on a Tine of
Arrival (TOA) technique, which determ neg the |ocation of the nobile
termnal by calculating the 5 difference in the tine of arrival of a signal
from t he naeels@ntrouteite e calleratFurthesiors, 2136me Sfagé irDMhs pasidig Gthé baller'sobi | e
t el ephone | ocati on system described in WO 97111384, uses an Enhanced
Observed Teslsp themabilerespuireoeperatorothsye isshe epnparunity dorgpeorrachinfermagionddi | e
term nal blym%&égéag fi xed Location Measurenent Units (LMJ) overlaid on the

rk to act as reference beacons for determ ning the nobile
termnal's location. 10 Mbile tel ephone |ocation systens, as descri bed

above, are used,b bile tel ephone network operators to npintain nobile
3e | ocat f‘cﬁ;r“ tprphlsmassagiated v B’feée’*ttﬁéﬁ?@%é"iq ’Bﬁthefls’f?ég“rhlégl"@?téﬁhones

on their i t ly by third
parties whnt?)=lte \éﬁ‘ﬁgﬁf‘g@' OT%ZL?%ﬂodr}fr% éaiﬁrcg@gers’ gglpﬁ%gnk%glagf Sﬁ‘ﬁgﬁ% E:t e Eeﬂ%h‘% ne nunber
of the cal ¢amsidsrabispropontionoéan olgamisaten'suierhgadial Thas cast mdilietietottiefiaswtlionn

CLI), t t ai | mat i d f f g I i f th
hobi 1 & 1 o Ok ART DR Eeostt Spemii o OhaantRle A 1 ot o el proFiaE, o
fi xed |1 neq o8], anpRmedBOma (ot £ighifshiNoRRAEREhE Bvarall BYRLS il Ankyp on a

central directory of fixed |ine tel ephone 20 nunbers, to obtain a grid

ref er enlde Whilstithetayadrivar mayralsorhs subsaribingido tagisymdicatsios cdmpaiaprovidingdthown as
CSl S and i i ded British Tel i cati Pl ¢.. Aut t ed
contres. 1 ofalFRERfE: Rl BemdE e ek ons SOE Rl ie R B s 6 BFaiPBiR e or

are al r eadyhich iy hdvelidBe siplogedio paiCinsrinatibh Beidleh tEAMNII@nii®Ypeiadr @nd
Computer 25 Tel ephony Integration (CTlI) system which can automatically

rout e t el etaambileapsoyraerpsrairoFer example thereare sevepd Looden baged taxi beeldng ve

Voi ce Resp ryer 4 nt . - 1 romthe
caller's h%ﬁlsglé)% mg%l %FY%%V’ %ért%g#gﬁ@%\n log’ S@éﬁéﬁ%ﬁ&%@%@pﬁ?g@%@t elphony

| nt egr attsi oava{léBiliyy anidaccepthrtie or eejedtionrvt fobs] Bstwestha 4l Ghtrawhd i diivdrs.ySuch
provide callers with contact jnformation for nearby fixed resources are

al ready kn¥RHCFSTEAWES ¢omplex hmbﬁ@e@%wegw@l@ﬁ? bg indQ suhspEWBE t9¥ioyi ded by
the UK nobile tel ephone network operator, nmm2, a caller dials into an I VR
server to receive contact information for nearby selected resources by
Short Message S¥ewa firthefSpisplennassdudated withpEesedtFydte e ARG nieGbdsphittiularlyl in0Q 4
nobi | e tel ephon .call. centre deferm nes e |locati Oﬁ: of the caller by

.. Th t
port or mi ng SRR IR LA EGRp HEAoNa CLTERPEGt IgRInedOr Sl o EHIRIBaR or
mi2' s Xt oA, AlrrdidivpQo FEHERIEENE of PRI HNS's tiaf I8k shYcHiRd o9 weHE
techni ques. In such a system the resources are at fixed |ocations and the
procedur e ©8en.dbere amayi e potendigbenstamerdn the viginise of tha daxd,. buinrasy Ipptentialjobsal | er

has to cal cent on_ .a bile tel ephone.t g reqguest tails o
their desi éoe%\t}l?)é@g{b%chseéégrgﬁﬁ?Temxppmtﬁche{c))ﬁe 4ling” t?ﬂew@bﬂuﬁjggwh’flg s
transmts @ghtdbvesmaBagRi dvivdr asdoisdsrherdet ai | s for the nobile resource back
to the caller's nobile tel ephone. Finally, the caller has to note down the
contact details and nmake a second tel ephone call to connect with the
resour cg. Thus, b . . i and

ner f1 aent . Thingf L PR B L AGREARE I [ETRHNER of £ aRbAlB0et .

i s avai | abAmoap thesetthe RobabBoditiardsg Sisterh (GPS) is otelldinofvinyif thd £t allieons.

Therefore, what is requi.red js a soluytion tq the frustrating probl em of
cont act i ngd'géTet’j’EﬁP“WB Pf@Wvéfsﬁﬁrgé@fndjﬁ?é}e%v%r\éislg&%é,m‘ﬁ’_ﬂﬁ gﬁ'é‘ya ABmbeRe | n
the directofdaftficef on%‘iﬂi? th® Eaflh dah ROIRHd Rloare Rt UTR{on Jfthe e @fto Witkin te

ance with the present Invention, there is provi ded a
t el ephone malreés. rtherdcayragy ef thapbsition depehdsorathe ghalgh ofi thesigrial, fwhich may sryer t o
a nobilg resource, comurdsing. 20 caller |ocatipn neans for, determ ning a

| ocati 0 o&ueatoc?gﬂr%?m%lb%op‘@%%ssB‘I‘Prchcaét %P:rﬁf?"(‘iﬁoﬁ'égﬁ’é‘ﬁ?‘(?gs B'él?agr"mal‘m’ig a

| ocation of one or nore nobile resources; and a coordinator for receiving

| ocation information fromthe caller |ocation nmeans and | ocation
i nformation frofhe¢ BEStRRyiINfee-siaictins elbmpbiledtelcphoneamhworko sansdl lomed eall deatre to

coordi nato . j tiqgn d.routes the,tel one
cal o a R EEpatREun REM T of ANEHTR b Wepiedeh Plpé Nop R GRORE o
enbodi nent of the present invention, the coordinator routes the tel ephone
call to a nobile tel ephone located in the |ocal nobile resource. 30
Preferably, the nobile resource is a vehicle, such that the conversation

between the caller and nobile resource operator facilitates a neeting of
t he nobil e resource and the caller.




WO 03/112G32S 5 PCT/ G B(12/0.1101 Preferably, the vehicle is a taxi and the
nobi |l e resource operator is a taxi driver. Preferably, the tel ephone call

routi ng swas @mzbisst her conprises a status nonitor to 5 detfwgBe/ddiA
availability of the nobile resource. Preferably, each nobile resource
contains nobile resource |ocation neans3for transmtting the |ocation of
the nobile resource to the coordinator across a wireless data |ink. 10

Pr ef er abl ¥ Celllo€ Cigii (GOOPtechitiqud toggiseran Spprdndmatedbtation!fort 4 mobilé teemimbby e
resource to the coordi nator across a wireless data.link, such that t he

coor di nat g¥anigmervgueizcel hef 3 mpRlHBTINORK e roeP1lE deyIseIRCFaHY registEreddar by
avai | abl e AiRlel fhobits Qe detwbHEREARIN positlolife REMT AR Find SFANAEP 2
i C a to the

paynent téerm na ransmts paynent transSaction data
coor di nat (TOAJ teehmigae, wihie dgarnta¢sahé iotktionFofahe mobily termivml by balkelating ther ce

| ocat i E [ t ai d.in the. t t ] | ..20 Pref | y, dat
can be 1 SHERTICE SUONE 0 PAAFE G A SHRBLROD §14 REDHG Brnisar B o) B oss o
W rel ess Qé{i@é. '\Fl%i- Bl GHG lephbife 16PRioh S ySEHO8EeAbEORANDYY/ RS uses
conprises a d oba a'B eBS (éP)

5
0S1 t1 oni ng System S) receiver. Prefer abl y, the
nmobi | e r eanEnhanced Obseteed AimeDififdrencetVcthed (ExGYTdNrta Idaate the peditipmegf aimebile

transmtting,data acrqss wireless data, Jink,..eceiving and transmtting
mobi | e teltg%ﬁ‘ifigyé’ﬁlﬁ‘ﬁgfxgd iPBarﬂog 1\38”6?‘%"8‘“?&#8’3%&@8&“?%‘28?91‘3:{80@}3 si gnal s.
30 In a prgfsik 8fak AP RGEREM bedbors!Tor d¥tasRiihg tHvmobilo@minhes lbedtiphone cal |
originates froma nobile tel ephone. WO 037/02G325 6 PCT/ G B02/0 101

Preferd®ly, the caller location nmeans deternmnes a |location for ‘the caller

using a cell of  qrjqin of the second i . han preferred
enbodi ment  of i 't?%ggglﬁ?neﬁ?ﬁ%lﬂ{l is%sﬁ?mqﬁgdécsgppg‘ir ﬁﬁ)gg’a F&n r@ggé 4 det er i nes
a | ocat i onelbgHonk RBtwiotk bératdys @ah4itiaii ol lexeléphdr 16cutionidatabases, wiichstoresal  of
a signal fromthe nobile tel ephone to at |east three base stations whose
| ocat i ons the kcatipmaf mobile telephones on their networks. The location databases can be
accessed remotely by third parties who are able to perform a reverse-lookup of the
15 telephone number of the caller's mobile phone, obtained using Caller Line Identification

(CLI), to obtain an approximate grid reference for the location of the mobile telephone.

The location of a caller making a telephone call from a fixed line telephone can be
determined by performing a reverse-lookup on a central directory of fixed line telephone
20 numbers, to obtain a grid reference for the caller. In the United Kingdom, this database is

known as OSIS and is provided by British Telecommunications Plc.

Automated call centres for handling telephone calls, without the presence of an
operator, are already known in the state of the art. The call centre may use a Computer
25 Telephony Integration (CTI) system, which can automatically route telephone calls to
appropriate devices or persons. An Interactive Voice Response (IVR) server may be used

to interpret touch-tones from the caller's handset to allow interaction with a database.

Computer Telephony Integration (CTI) and caller location systems which
~ 30 automatically provide callers with contact information for nearby fixed resources are
already known in the art. In one such system, known as FindMe®, provided by the UK
mobile telephone network operator, mmQO,, a caller dials into an IVR server to receive

contact information for nearby selected resources by Short Message Service (SMS) on their




I n anot her preferred enbodi nrent of the present invention, the caller

| ocati on neans determ nes a location for the caller by calculating a

di f f erenceyg as/f2s338s of arrival at the 10 nobil e tel ephone mggeé2/@Ads ti onal
receivers, whose |locations are known, of signals fromat |east three base
stations. In yet another preferred enbod4nment of the present invention, the
telephone call originates froma fixed |ine tel ephone. 15 Preferably, the

cal l er | oGadbiRNcRpEsHe. Ak RuMtaRE dtdrafsitnlotaion dTehe &llleL by byrfoatlig a9 up a
| ocation of the fixed line tel ephone using the fixed |line tel ephone nunber.

| n anot herreyarss-lookapioftip calleris mobde telephope aumber ommandy'solatabasroioBeRile nat or

interact Wb @Rtk s MR OO Fa e In bRy b A FbEE 4P

to a nobi | fixes Weakehs dRaeheprabddire fob comaating MrEAIrcCiRIPHiréesages. Firstly, a
communi cations server for receiving | ocation data from npbile resources. 25

-Pr ef er aBl yeallerkasde erllithssald centenrsra webile telephpne odequsst detailsgf theif desired
; . g ar . Fver g
I nterpret 'rgfblu K saeﬁgﬁ&yz@gédﬁ@g tﬁé‘&lf’meacagrcggirré H&sﬁﬁ{égﬂlﬂn@gr\ﬁggﬁegg%ﬁ%ﬁ{hver an

the interacCtive volce server an respo ests from
t he i nt er aphtacedataiischor trRIpcHiRaesvarcedrack dthercaliatsalndbyle telephoneo Filiahly} the

conprises a_dat abase server for storage of caller, F“[ribi | e fr:él?ource and

oper at i onscagx bs to ngfe dyzmohesontacy d andpabe psergid fslenhiang Fall toroBRest Math
embodi menty,0fehiie P 'T’ﬁﬁ?, {&?{3 aér@%’zﬁlmé 8P co tQ&ingfal 1e§urflas sPWEarRl inSBickenl BAET I ed

nobi | e resources, suc e coordi nat routes the tel ephone call to a
mobi | e 10el epientre hawmad atdlifyrio detamaink yf presdurce wchvaibibilé er todsok resenrces which
respect to the chI r. 5 Preferably, each nobile resource has secondary
nobi | e resBENELY, l’ﬁﬁﬁil‘?ﬂ?“% preferred by the nobile resource, such that if
a caller's preferred nobile resource is unavail able, the coordi nator routes
the tel ephone call to a nearby secondary nobile resource, with respect to
the caller. 10 Furefoes, whahisaequired e solufiorhtotthe fipsteatiagprobicraef comactings e i s

ided a tel eph | | t.i ng. t isi.ng: call I '
Detapt e t ooBTgRRRE Hscuire whichdn A IR P T bF il g e SAWMLGEF, o of
a cal | g5 ngdebAtfhl ustéthephone cal | nobile resource location means adapted to

produce a resource |location signal 15 corresponding to a | ocation of at
| east one nobile resource; and a coordi nator which can receive and process

e call r L o0 STl AR 5 SUSFRAESEN) B, LA OO,
caller.  provided a telephone call routing system for routing a telephone call from a caller to a
mobile resource, comprising:
20 caller location means for determining a location of a caller;
mobile resource location means for determining a location of one or more mobile
resources; and
a coordinator for receiving location information from the caller location means and
location information from the mobile resource location means,

25 wherein the coordinator processes the location information and routes the telephone

call to a local mobile resource with respect to the caller.

In a preferred embodiment of the present invention, the coordinator routes the
telephone call to a mobile telephone located in the local mobile resource.
) 30
Preferably, the mobile resource is a vehicle, such that the conversation between the
caller and mobile resource operator facilitates a meeting of the mobile resource and the

caller.



20 Further, in accordance with the present invention, there is provided a
met hod for routing a tel ephone call froma caller to one or nore nobile
resour ceswE@nRed2si Nng the steps of: determ ning the | ocatimr/oBoddaenical | er;
determning the | ocation of one or nore nobile resources; and 25 routing
the tel ephone call fromthe caller to a fiearby nobile resource, with
respect to the caller. Preferably, the step of determning the | ocation of
one or nore nobile resources, includes: 30 receiving updates, at varying
intervals, of the current tinme, the |locatiop, the speed and the headi ng of
the mobile resduffembdlytee Veh@@?/‘é’é‘l@ﬁéhmp@fﬁfpﬁp PPRragr 54 WXHUIVETi ng a
predicted | ocation for the nobile resource between updates, by considering
the | ocation, speed and headi ng of the nobile resource at the previous
updat e and t he Rrefeeabdy,dpstetepbomceallirhatingsysteapfiuther cdnmises alstatus moratopto nor e
of the gDSA&I e r.esgurce tranﬁrgﬁts pdat es only when the | ocation of the
obi | e Pel5tiEMS the gyailablity ofthg Mobllezesoiteec (¢l e surrounding the predict ed
| ocation of the nobile resource. Preferably, a call centre routes the

t el ephone call fromthe caller to a nearby nobile 10 resource, wth respect
to the call er. Hefefabinisagh mabilartisource tontains mebde respurcy lasiatien mepss febnt r ol | ed

by th | Nt di t.he | ti ' d/
Che. 11 mo. drangaying inPERt o Mol o 8RR e PosrliiRBitosa bR &6 1
both the ngx | e resource and the call centre. Further, in accordance with

the present invention, there is provided a nethod for selecting a nearhby
mobi | e Wesource having a known | ocation, with respect to a caller having 20

bi I ¢ Wesour a_known | ¢ cal ler having
For the 1 ocat i oireBF e afte iy EBoft GERGIALMPGr AR pHRRERBLEL 1o B ©

mobi | e 1 esgyokdinRoh& bt Wiréledsaiataolink) sach thati thé yodritina@r ea raued the véléphione a
certain distance fromthe caller; and selec¢ting a nobile resource having a
circle of ¢aidemrmebilephane i aneashy availablsaoabileggsourts. o5 caller from the group
of avail abl e nobile resources. In another preferred enbodi nent of the
present invention, a nobile resource is selected by considering the size of
at | easlS one of Picleeablpcthe hbilt yesource iredudes apphpmemtxerminal winieh transotitsent  ar ea.

30 A specific enbodi nent of the present invention is.n descri bed, by way
of exanpl cPRAGH TARCUTH §AC o BF EUEEDT BHESS HHRBAH PG awt s | - ol

Preferably, the mobile resource location means is contained in the payment
terminal.
20
Preferably, data can be transmitted from the coordinator to the mobile resource

across a wireless data link.

Preferably, the mobile resource location means comprises a Global Positioning

25 System (GPS) receiver.

Preferably, the mobile resource includes a multifunctional antenna for receiving and
transmitting data across a wireless data link, receiving and transmitting mobile telephone
signals from a mobile telephone and receiving GPS signals.

. 30
In a preferred embodiment of the present invention, the telephone call originates

from a mobile telephone.



WD 03/02G325 9 PCT/ GBIl 2/0~ 101 Figure 1 is an overview of the tel ephone
call routing systemaccording to the present invention; Figure 2 is a

di agr am swowdsngeseke cal |l er connecting to the call centre erracEmRbiicd

tel ephone; 5 Figure 3 is a diagram showing the caller connecting to the
call centre on a fixed line tel ephone; Fbgure 4 is an diagram of a taxi
bei ng used as a nobile resource according to the present invention; - Figure
5 is di agram of Prefesatdy| the caller lesatercmeatisniptermindse Ipcatioarfor tha valldriusing ald2ll
Figure 6 i dr a am il Idustbfl iln&?lnow the taxi term nal updates the call
centre wit 85?“&?6‘? fies't and Figure 7 is a diagram
illustrating how a nearby taxi is selected. Referring to figure 1, a caller
( 10) telephones a call centre ( 11 ) to hail a taxi froma 15 group of
taxis (12) . Tha atnathespl(eiep)edtqndmlmqnt ofitheyesenhigiventiosy; thelcallerdpoiioasnezis

their | d bi | t h d
Lk (3304 8Rind 0GR oRdR h e by iR BRg  diftuBina e vl o sighib o
| ocati on (frérﬂ)thé RObUORIHAbIED af 1chN) thRbaSS i@ s SRZe WMehGhslAkkifovn. 12) are
nearby. The call centre ( 11 ) then selects a nearby available taxi ( I S)

and routes the tel ephone call to a nobile tel ephone in the nearby avai l abl e

taxi {15). If t t bl f
exapl e 1t 13 anghel Befed SRAIRAE of e seh Eitvpiion iR allg Ty Ao Fagins '
routes thedetarilindsa lacaionedr theaalier by\calcubibing atdifférenickGh timed of adlvabst thén t hen

speak drrectl){ Witg a driver of the t axi 16) to pass their location ( |
4) for 19 cmobjletelepheone and at aqditional yecervers, ahoesslocatings are knoyvnyof sgnalniren &nt

pi ckup poi Rkt tifre % to figure 2, the caller (10) is shown using a
nobil e tel ephonee %;%{a{tllgﬂﬂa the taxi fromthe group of taxis (12). The

nobi | e tel ephone (20) is regrstered to a nobile tel ephone base station
(BTS) (21) in ceII (lﬁa) @;l Icgcatr on, neans (23) .determ nes a Iocatr on
(14) of the cal eyre 8 po F‘eei?%hﬁ?fesw"(eﬂl% thag telephonegajl o

E- TOA { EnhgifiiedlesltroR acﬁxeﬁrlfn'e‘{élé;)hohg(:h”' ques. The location (14) of the
caller is periodically 30 updated in a caller |ocation database (24). The

cal | er 1610) nmkes a t el ephone call to the call centre (11), which

det ' th mb th Li
et 11 cat i on TR Tl FRRE DR Reons3leiagnS & laceiof Rt ciler Psjoaghe
passing thg mbaticﬁn oftMDﬁQ&i Ql?e(taf%?hé& ﬁ%@@%é@tﬂé@i‘eﬁ@ﬁ&ﬂﬁ% ”U”ber ( 25)

to the caller |ocation database (24). The location (14) of the caller is
returned to the call centre (11) as a longitude/latitude and a radr us of

uncertainty he..cal | er 0 shown. a, fixed
line tel ephoneelz’%yh@lg Hﬂ)%fj tfntt P fgﬁpaesﬁ?tolgﬁ reS‘I‘mt th £eor, T? o't fdes
| ocati @0 (ahdpteedctiae eaick eerspsnsfels&ﬁér foi atiowi the ealled ie intcz8dt with th@%éﬁrﬁiﬁald?aﬁd
caller location e(?at abase (34) for future reference The caller (10) places

a tel ephorf@ TRWET ?Eglopﬁgalkafrqmél&ﬁa} &7 to RIVObilGiesqNreRst er mi nes the fixed |ine
t el ephone nunber of the caller using Caller Line lIdentification (CLI) and
| ooks up the location { 14) of the caller by passing the fixed |ine

t el ephone nunbdirefegdly,ttiee ¢deedinatbt eamprises b icommiaicatimsese\@4 for reckiving

location data from mobile resources.
25
Preferably, the coordinator comprises an application server for interpreting and
administering the data from the communications server and the interactive voice response

server and for responding to requests from the interactive voice response server.

30 Preferably, the coordinator comprises a database server for storage of caller, mobile

resource and operations data.




10 location (14) of the caller is returned as a grid reference (14a).
Referring to figure 4, a GPS (dobal Positioning Systen) receiver (40a) in
the taxi (yolé)ogRkerm nes a | ocation, speed and headi ng fopcit/§Bo@xd1 ( 16)
by receiving GPS signals (40b) through a nmulti-functional antenna (45) from
satellites (40c). Ataxi termnal (42a) %5 nonitors and controls the GPS
recei ver (40a} and passes, at varying intervals, sanples of the |ocation,
speed and headi Boanother pRféreod enitbdimera dif thedsentl hvantionMitecdalial 1@ one o8 moes
data froma %axi panj ¢ button {4%3%. The taxi term nal (42a) also nonitors
the avai | apefaried mgbilegasouses. suslks haf thgeoardinator aptes the tglephoneccpll dpamabils t axi
nmeter (42d i i andrav i1 taxi is
transm tte%lelgzjgl?eai)??&?&eirﬁﬁ%a?@f@%%&? ?‘génq? %hre ra fgvl-ltllﬁgggpl F ttlté)tﬂj??ftngl\e}er a
wireless data link (41b) through the nulti-functional antenna (45).
Additionally, the.taxi termnal (42a) . may process c¢redit and debit card
paynents by tra %equr?})ijn‘ij’c WW%E%IOWJE§%%%&WWH§5@PP%S’M‘@ #E€ross the
wireless d j i : ol ] X25
packet r ad?’tgﬁa'rll-}eeltd\r/%’rtf;“.é}iln&La E%Fégggmlwfrr%%ﬁn%ﬁ{%ﬁa gﬁllsd %{/eﬁéégﬂ K lngﬁégﬁﬁsg%ket Radi o
Servi ce (GuRrShilatileithecoadinMobirdutesTthe tedepimme caibiioi aoreartesecondary tbBis |

Cellular Digital ngket DaHg g D) or Short Message Service (SM5S) based
servi ces (KRRUIGHJUELIeHRect e falar ( 16) is also fitted with a nobile

t el ephone (44a) and an associ ated hands-free kit (44c), which may al so
transmt and recei ve nobil e tel ephone data signals (42b) through the

mul ti - fithct i onaFuiharemragcgrdance Witk thepreyest inwertione thefelBajrovided deéelephione cilht o
t he radi o-pa 1 .IThe taxi term nal (42a) and the GPS receiver (40a)
may al so rg)gpégy%%ﬁépmggﬁg,'such as charging rates for the taxi nmeter and
region paranet ecaliblicafio® MeahCadaptdd 16 phdduee @ ciller)locatiodsigrial CorvdspEiding talat a
link (41 b). = WD 03/02G325 PCT/ GB02/0~101 11 Referring to figure 5, a
conput er t BcatigTbeha saleemaking grielsphans®alls0) | acting as a coordinator, is the
key to the call r | i cti I .

(VR “server ( sTOpIe st oo hélfy Wil )’ FHEBRATS MEoEH S&aLiET Dk
(53), adatabapending wed locatiign ¢l leastione@mtstileiresouscef et (55). There may al so
be a web server (56), connected 5 externally to the Internet through a
firewal | and i ntFoRiduRicSthach ¢anTecsi A pragsss thecallerdgeatiog sigmabaiddhe cal |
froma cal Al L i L i T VR) server
(50) ui cleooure epual S apd ol et ALBIRE oallfo R oidbif TR Tds )™ capond
wi th an appermenicatly preinateitnthemedaage. The i nteractive voi ce response (1 VR)
server may al so check whet her the tel ephone nunber of the incom ng

tel ephone call is .on a barred phone 10 |list and can select a dedicated
accounta( or t heFgahdrein dddrasndeRaitt Mk PRGNS EHEBE that if PR viRH hShethddlor o an
account nunber entered by the caller (10). The application server

i nt er pr et sroutigigian¢lsphang calh dromes pallet o eng qranere snodilf resentdes dompasiag the/ssepsoi ce
response segver (51). On receipt of an instruction fromthe interactive 15
voi ce response server to locate the caller (10), the application server
(51) checks wheté&ermiblig theloeptieinef thétdllegr i gi nates froma nobile or fixed

i ne tel ephone. If the tel ephone call originates froma nobile tel ephone,
the nobil e tel epremaINHE the leatignetansor morgmobHeTssaercenapéndi ng on whet her

t he telgphone c g O \ r i |.i e t he
tel ephofnsg nunber%liltlg%%%ﬂse[eégh?% %Ellcﬁegﬁ ternarlglen%)%qegrb&erﬁ ‘2"81?0‘1?1%%5‘;& g@ﬁ?&??@ or
fixed |inetotbecalldrer | ocati on database (34) to performa reverse | ookup of
the location ( 14) of the caller. The application server (52) also
interprets and adm ni sters nmessages fromthe taxis ( 12), including storing
| ocati on update Vil lcghi Jf |G d i Xi s
(32 The. appl | B A ot R A bl Bt e
ot her 25 eywlysieent in and out of the system as well as alert a call centre

_operati if a taxi .panic. button. (42 i.s pressed and r.equi nt fyom
bei ng ués/(gd if a" & %?pd%{eﬁ’eartv gplﬁg%\'alf’g?&ecﬂugﬁm t@ﬁgﬁe ]foﬁ%bor"i? g}??sSpSTJt he
appl i cati oandhe\heidin® 37 theiyolilRGbdedree@iRgi Ng cal l er, taxi driver and/or
corporate information, registering new taxi drivers, handling conplaints

and feedback and adm ni stering operations team applications, such as the
quality of service, 30 system degradation, call centre systens resources
and expansi on and equi pment installation and m suse. . WO 03/ 02C325
PCT/ GB02/ 0~1111 12 Furthernore, the application server (52) may all ow

i ndividual callers (10) to connect with preferred taxi drivers. The
interactive voi ce response server (51 ) can recognise a caller ( 10),
either fromthe tel ephone nunber of the caller or an account nunber,
entered by the caller (10). Additionally, individual taxi drivers may

o Y o Y e "




20 communi cations server {53) and connects to an acquiring bank (58) when
aut horisation is required. Paynent transaction confirmation nessages are
t hen passe® @anks60 the communi cations server for transm tgdmgpé@4do1t axi
(16) or handling by the application server (52). Credit or debit card
transactions may be received on the taxi8termnal and transmtted to
transaction server (55) via the comuni cations server (53) across the
wirel ess data lexnpaatidgdd predicldidotation focthe arvbile rasdlirce ®8fvah sipdates, b
acquiring bank when authorisatjon s, required under the agreed terns. The

transact i GOnHEeIREthEdgraten. & hspdippafthsanobileaesaurreay the previgus wpdalhase
server (S%dgﬁéﬁﬁéeﬁ\ el edhdahe a%Puarﬁi'a fromthe application server (52}, 30
and rmanages data access, as vve} S data recovery in the case of failure.
O her busi ness processes, such as billing and account managenent, may take
pl ace renote fr t call centr 11), such that data fromthe database
server ?54) c arﬁg}@rﬂ’?w 1 %??g@g “&‘I}F ESSRBESFYransits ppdates prly &f‘e&ﬁge
processed 1oldiohd thelBbiR ¥ebdifcE BB R anhcBRARG Cilc BEOTAAIAE m&ﬁﬁ&&meaw)
may be housed renpote fromthe call centre (11 In a secure, di cat ed
| ocati on, latation of éhevmolsilemeyousee.pre- confi gured with Internet connections and
al so include regul ated power, security and support. Call centre operatives,
managers, taxi drivers and customers nay 5 then access the conputer
t el ephony i nt egpraferMly, BVcallRBhiE Faid@Rhtelphoht QSRS &6 fier o ¥ndattyembkile
Referring to figure 6, the taxi termnal (42a) nomnally reads data from
t he GP30r eresauyes;, withgagpeotriodhgesllesecond and averages the readings to produce
a first sanple (60) 10 conprising the tinme of day and the | ocation, speed
and heading of the taxi. The first sanple (60) is transmtted to the call
centre (11 ). Befdtablfia fadik of Bielindértaift} 2atleds coritivtle@BP thecaullicentreer ver (52)
in the call centre {11) extrapol ate predicted | ocations (62) for the taxi
at anyti medepending op Hiedaralion o tsy mobjle resquice andrgrithe e Pf d&ir t her sanpl es
(63) are produced by the taxi termnal (42a) and a second sanple (64) is
only sent to the call centre 15 ( 11 ) if the location of the taxi has
noved dut si de dPrefensidy,ithe ptedictedrlotaioq65¢alcidated aubuth thg hoisileqresaired ad the
| ocat i onsoéagZ) and defined by a distance (A). The uncertainty circle (65)
is theref GBSt ed to the frequency of transmission of data fromthe GPS
receiver (40a). The taxi termnal (42a) and the application server (52)
extrapol ate predicted 20 | ocations (62) for the taxis by considering the
| ast sanpl e t r angthet,tie dcdordamce hathtthe preseant mveatior|, 4lkag isqrovided a sxtholddor
received at,the call, centre (11). By takin ccaunt .of the | ocatjopn, .speed
hnd head: ri5\o6hE ABethy Fob4E rsobish heYing ALnEdanon wiifbreseicals s Gt PovitEan
be cal gl agmv@{loeﬁwhg&gpﬁﬁfééﬁ{esae@)ognd the call centre ( 11 ). The cal |
centre ( 11 ) uses predicted |ocafions and specified uncertainty circles
(65) for each ofctermaningRn ynger@inty sirelpforshe Josatiy ofxarkemobilg reso@seinear by t axi
(16) for a callgy.... [ . [ FOns_an .
associ at ed unces‘r%[ezgfl n? ;g/g%%cﬂf(ég%aé’g“)s 8? %ﬁéc}%g%gg\}\}%gﬁgtcgggg%ggﬁceﬁgl\ﬁg%lalrlwl'lpﬁ e of
the "real "entiesipwithin a sgressldznschfromtithgealfer;idng taxi to the call centre ( 11
). Therefore, for accurate position tracking of the taxis (12), excessiVve,
and theref ore cSieling amobgpesourcshavigg agyclepfapceriainiy vathi ceatspclosess tasthg. 30
The di gka Lreless data |link (41b) fromthe
9 %ﬂ%l( %m)tﬁégrggg of AR rﬁﬁfelrlﬁ?ﬁl{é@s.

call centre ndi ng on ocati1on of the taxi and tinme of day.
Thus, the call centre has control over how often data is transmtted across
the wireless data |jnk 1b).. The, di st ance W.0O 1)3102G325 PCT/ GB02/ 11~
101 14 (A) is dedpAtgr P%?eﬁdﬁmgoﬁmw?gﬁmm%m? Phing 3%1‘%%“?? Bul ar
time of dayieafd byRdnS8eiiAE 3e of o 18X BAP Lthe uhcdrifity Lif@eLdf tHVaxisSnthtS N
hour or if the taxi 1s in an urban area. O her paraneter region data which
can be chastphthenharesent to the taxi termnal (42a) fromthe call centre (
11 ), %%pending on the location of the taxi and tinme of day, may incl ude:
the 5 nunber of readings taken to forma sanple, the interval between

t aki ng readi ngsAkpevifi¢ brabsdimchesfhy presdnd Bddentied neWsdebéitRd by Wwa BT and
maxi mum update_ intervals. The latter two parameters override the

condi t i onagxampigely sl dyithorefetence te therageompanyingediawimgs, in which:so t hat data
transm ssion either does not occur too often or does not occur at all, for
exanpl e when the taxi is out of range for using the wireless data |link
(41b). 10 The speed of the taxi (16) has an effect on the transm ssion rate
to the call centre ( 11 ). A parked and unavailable taxi may not need to
send any updates. However, as soon as a taxi (16) becones avail able, an
updat e should be sent imrediately. Stationary or slow noving taxis are
likely to send infrequent updates. A normal speed taxi, which may be 15

. _ 1 L _ o o o




previously received paraneter region data. 30 The application server (52)
may al so anal yse the sanples received fromthe taxi termnals (42a) and

det er mi newig@nhénakfi c density surrounding the taxis (12), ma/&heiosiovhen
selecting a given taxi ( 16) for a particular caller ( 10), intelligent
automatic allocation may WO U3/ U21325 ¢CT/ GBU2/ O. 1101 | S be perforned..
This way, taxis which may be close to a given caller ( 10), but which are
in heavy traff iRigurands apbvélicacdltheleldphcheadi roatifi@uystdi e ddadiAg Rethy praset,
which is further away fromthe caller, (10) may be selected. 5 Referring to
figure 7, MY@WUARD| i cation server (52) selects a nearby taxi (16) to route a
t el ephone cal |l g def.t ni : (
10) A near by gt if T bR SR ah YL AiBine b o Qe G0t

havi ng unaeleplonie; y circles {65) and contained entirely within the catchnent
area (7Q). 10 In one .enmbodi nent of the present jnvention, the ta>§j & .16)
having Pt's cerfigwedris adiagram shawing the.¢aller sampectingtadhe ¢all qentre pn pjfixed ling ()

i s sel ectegy *&cot her enbodi mrents of the present invention, a taxi, having
it's centre 8 uhcertainty circle (70) further away fromthe caller ( 10)

t han ot her t axiRigume 4tiben detgcdnmena taxi being ¥, as mayotike resiuece aedondyngdtontké der i ng
the size of sone or.all of the uncertainty circles of the taxis in the

cat chment RIFSERYYBHUOY he 15 direction of travel of the taxis in the

cat chment area giffhe s38djdghen 6Fmﬁ%hﬁ@eﬁt%ﬂix‘gﬂ%t8fthé sér¥ventior) - TO

i ncrease the chance that a sel ected taxi Is within a certain distance

and herife ti ne Hiputetéeis ealidgsam {liustpting hew gheaxigerminal updaich therrall senteg with70)
can be redHcgd 20 ﬂtﬁrii C-ual,Fﬁrl y if the location {14) of the caller becones
P S§&H

known wi t Hf Jeation e size of the catchment circle (70) may be a

par amet er \AhichFigaqré70@a\aaég'raﬂimmaﬁﬂgn@wamemsztd)@wéenmdof the caller (14)
and may be stored for different adm nistrative regions. G.OSSARY OF TERMVS

25 Association for Paynment C earing Services (APACS) APACS29 or APACS30 is

a payment transgetlgn t(q%%tlﬁedl 1 £alfel B Rib ot £LAFLRRAAERAS 2 68 Froma

transactions to acqurrrin anks isTa’s ope 0 set

credit 15argoppyNRRrisg12)s Thodakisi(lPyeaest, atuatdhd intervals Nipglates of their locatiohe
specification for a credit 30 authorjsation term nal to_enable online

(direct |y sHeeth hepding andavailabilibeacsessibe waglessntalink Gdpimthecalh pentrer(l bhs. once
aut hori se f1y1 el .

car dhol der Ty SURBHEECH ) uEicaee INRRHOPIAY K ieaif (17 6Fa KRR which

aut hor i sat taxis (12) arnéxsh 0 2T B&loent@e (11) dienGelegts ia ne@XBy)avRGblBRP(16) 4id1 Cel |
of Oigin (COO), identifies which.cell a caller is in .and | oo t he
ocati on oPutehadEiephens a8 Hapils [eRIne ghine dpa iy IR (G ) T ar | abi e
and notypa ¥8kiYe @Te%ﬁbx?&n'tﬁ&ﬁkp(lg)eﬁqﬁﬁﬁﬂlaﬁ&, R ckBpRUMPH erghgdiPi@ubbpt i ONS i n

the search area, accuracy may 5 within one hundred neters of the target
i n an ur baservieeshemrthe calf eantrsi(f 1)aouteh thetopll itd annther evearbyeaigilgbletaxit (16). t Bheget

R L e S RN
wi del y deppienigtorastthe faxilQrivére rédulst, oveaya ﬁefdaohb@ru&ﬁcam%q)omr data
communi cation, in the absence of a GPRS system in the USA
25 Referring to figure 2, the caller (10) is shown using a mobile telephone (20) to hail
the taxi from the group of taxis (12). The mobile telephone (20) is registered to a mobile
telephone base station (BTS) (21) in a cell (22). Caller location means (23) determines a
location (14) of the caller using COO (Cell of Origin), TOA (Time of Arrival) or E-TOA
(Enhanced Time of Arrival) techniques. The location (14) of the caller is periodically
30 updated in a caller location database (24). The caller (10) makes a telephone call to the call
centre (11), which determines the mobile telephone number of the caller using Caller Line

identification (CLI) and looks up the location (14) of the caller by passing the mobile



Comput er Tel ephony Integration (CTlI) Conputer Tel ephony Integration (CTI)
refers to systens that enable a conputer to act as a 15 call center,

accept i ngwiogwansng calls and routing themto the appropri ateg/gssiagior
person. The systens can handle all sorts of incom ng and outgoi ng

comuni cati ons, including phone calls, figxes, and internet nessages. Sone
of them also have the ability to authenticate callers, recognize voices,

receive f&&lgghcﬁiéd\uﬁw& @3 hehetcallériecatippdambise f?FHe msmmga) ofithd cAmdrGE t he
caller's nunber with their custoner record an play it 20 reference.

Enhanced- CB&Eadde the eall centrex k1) &5 a ingitpde/latityde Enﬁamcbuls chusesantyTi me

D fference (E-OTD) systens operate using reference beacons and Locati on
Measurenent Units (LMJs) overlaid on the cellular network. Each 25 beacon

has an accur at eRéﬂ:minggof(gUfec:Etmllbh(a())ﬁsﬁbgﬂabmgrad‘iﬁedllmbeaeﬁhohb(ﬁn tbeacons
is received byarmblle runni ng E-OL ftware and a an LMJ, the tine
di f f er eAcdwilgFtagfrony 3 grepup ?ﬁ\téX1§(’gzr)afth F%l%@m B@%E@W&ﬁ’@‘l‘ﬂé“%‘&*&!’b%ﬁ and at

the Locat '(@ #X%&ﬁ‘é{f &gl Hb'c&tlcﬁ{ GufRbé '4?[0‘?%@@‘1%@?#&%9 E T é{b)&%%s 0

st anps are en CO esti nat e t ocation o
U3/ 02C32S tﬂ:lEleﬁiE/o@ll BRIk defie @1 Mhislc betersines the fixed En¢ Eiephoma' mirsber o

Speed of ribe pufusing Fafering 1aeierom L IERdRRS Wb ocatich He) ebieale” "
modi fi ed f@&%ﬁh@ themeahln@%agﬁh&n@%hmboe.e%sya»rmekam@ wsaﬁén ifabdseYi4Je Thecat i on

specific sérvices to existin ust omer bases General Packet Radi o
Ser vi cd0( dbeslonGhé)enfdhe Gllek sstreRantidas Segridi referqnGPIFa).i s a packet - based

Wi rel ess conmmuni cation service that prom ses data rates from56 up to 114
Kbps and conti nuous connection to the 10 Internet for nobile phone and

conputer users. R@x%g't& ft lgafeeﬂ QGPgéGhiﬂal fdlsﬁhﬂiﬂé S’isté\ﬁ’}l‘ebﬁvér@@@) in the taxi

communi cation and is seen as a t echnol ogy, being a stgf i ng-stone
f r om secorld6léstermingsenlocsian; spec apdi hepding fat tmrtaxymfs) by regeiving 61K signabpRs

based ser Vb UL ORI A BTN Nl SRR ., o
needed 15ashénitart AeT cdnfrals e GPSatasiver140a) afd parses) aEVarfing ntbivaR, sanipléscatt | ve
costs from Vodafone are 1/ nmegabyte, which is an order of magnitude | ess

t han PRS. tmbmamy sp&edrand dyep néﬁﬁwrzéa&l kea pdiospad (41a) shighotse Isceipes data
across E‘” %&ﬁctbﬁl%xm ”?hE’B§ f 3) AW mbRitES B! AbS il a&f*t Car
a OI’C} Olb

data (at transm ss on a3t os1t1 oni ng
d obal Postatii(06) ﬁ@nSysxlérnc(WZc)sand/csyisaﬁmanér (22d)sTheldcati@s speByl, headm_g _

triangul ati of .signals- fromfour t he satellte a receivi nit can
pi np0|gnt alng v arbélffg OEMHH &PFWWE‘?EY Sk @EF“(‘W 432l fremithe %?d¥°é9\?£@t1ér
Speed 20d dief & GliteRis Qitaﬁ'i'ﬂj('(@ﬂ))(t‘l%@uﬁﬂ e nhfti Ao EBhSUnahas (@?rR@dlrlbfnd;\ggEHet he

GPS signal. However, the signal fromthe satellites 1s extrene
t he need ftaxi tdnmmdt(42a)mea)opros¢sghtedtt@néﬂeblewd paymeatteby tramnlttmgraadt hat GPS

f f h bl
Lo get . gauavin PRt vashtn g r oY By I SBRIRRTRRY (" e e

The wireless data link (41b) may use an X25 packet radio network. Other
25 implementations may use General Packet Radio Service (GPRS), Universal Mobile
Telecommunications Service (UMTS), Cellular Digital Packet Data (CDPD) or Short
Message Service (SMS) based services (see glossary). The taxi (16) is also fitted with a
mobile telephone (44a) and an associated hands-free kit (44¢), which may also transmit and
receive mobile telephone data signals (42b) through the multi-functional antenna (45). The
30 GPS receiver (40a) may be built into the radio-pad (41a). The taxi terminal (42a) and the
GPS receiver (40a) may also receive other data, such as charging rates for the taxi meter

and region parameter data from the call centre (11) across the wireless data link (41b).



WD 03/02G325 18 Interactive Voice Response (IVR) PCT/ GB02/0~101 Interactive
Voi ce Response (NR) is a software application in which a touch-tone

t el ephonewigsn3waexdst o interact with a database (pre recordat1voB®R®4101
responses}, to either acquire information fromor enter data into it. |IVR
technol ogy does not require human interagtion 5 over the tel ephone as the
user's interaction with the database is predeterm ned by what the |IVR

systemwi | | al | Refeirligg to figret; @eomputer tdfepliong 1&3%16@&%}%&@?(@0 Alctipas 82, 2.5

and 3G The first generation of phones were anal ogue. In Europe, current
di gital ph®QEdinalpp 13 te kayingihe cel C%rgrﬂ @é)cmddngléﬁ@ra@tmtsrﬁctw@ Voico IEspoRsEner al

cons der o VBT EYH( (Al i ShHjighAen Frokh (OEE ComtikaAio M EIES), Bt D) °
Service { Weh&r (54 atnba tfansdction scmg (S}t There viapalscdda wb/sesver (SO itdringtied

Access dul Pa «%1 Raﬁll o Service (PRS) PRS | a Vi rtual
X25 dat n‘?—;xtt lky 9 ? t%lae‘tigf arigawall and iptrugipn dgtgetion sysiem

cel | - base I H%Mc | ower
fr equencyd‘oF qugl:eﬁh(;ﬁ% i ﬁ%ﬁ?ﬂﬁl%éi@ g@veétaa? gﬁ ] e {éozlﬁé f)% rlj;ast9 éf‘r’?
fixed, porseavdr€5 la)nthhbieteanmgsl te, tebphdmuglmhcabf the |cmlleprang meaygesppnd ovithhan

handed from on?_Pgell t 0. anot her RS 20 Eteerat es at 4213?%)b§es, which is
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messages of up to 160 25 al phanuneric characteers to nobil e phones that use

t he GSMOnhelistend camselést hidrdicated agponntsips therpallesosingshe teBitbone nymberofdie not
require the hone to b active.and w.thin.range, as the nessage wl |
Lol & 1 PO Be Aeopl Tuthe we{eﬁ&YBﬁ%ﬁﬂéferUbavai lable. WD 03/02G325
19 Tinme of arrival (TOA) PCI/GB1)2/ O t1111 The difference in tine of

arrival of a sii;nal froma nobile device at three base stations is used to
cal cul at e | ocat Tmappligatias ssrves (Eanterpseie\administers and Faspopds tedequests|fggm the
net wor k us ' n
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using GBS wdicersporBasaveattalocre thbtamrI(IO)pmeappﬁaaobeeruactsn):ctmns whethei he
present inyention has been described exanpl e and t hat
modi f i cat | BRdelerhogecall prigigates, °Wa‘\‘j’é'°b\hl? i quﬂweéelsm}pnsf Ifithe telephone P@}h

originates from a mobile telephone, the mobile telephone network operator is determined.

Depending on whether the telephone call originates from a mobile or a fixed line telephone,
the telephone number is passed to an external mobile telephone database (24) or fixed line

20 caller location database (34) to perform a reverse lookup of the location (14) of the caller.

The application server (52) also interprets and administers messages from the taxis

(12), including storing location updates and availability and predicting locations for the
taxis (12). The application server (52) may also log taxi drivers, vehicles and other

25 equipment in and out of the system, as well as alert a call centre operative if a taxi panic
button (42b) is pressed and bar equipment from being used if a taxi or other equipment is
stolen. Other functions of the application server (52) may include managing caller, taxi
driver and/or corporate information, registering new taxi drivers, handling complaints and
feedback and administering operations team applications, such as the quality of service,

30 system degradation, call centre systems resources and expansion and equipment installation

and misuse.



10 WO 03/112G32 20 CLAI M5 PCT/ GB02/0. 1101 A tel ephone call routing system
for routing a telephone call froma caller to a nobile resource,

conpri si ngio @B/egdker | ocation neans for determ ning a | ocgigrenBiosdnical | er;
nobi |l e resource | ocation neans for determning a |ocation of one or nore
nmobi | e resources; and a coordi nator for yxceiving |location information from
the caller |ocation neans and location information fromthe nobil e resource

| ocati on neans, Fukthewheregihi application setven(5ey may allew individagl datiet(il 0o
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respect t oCoRect pvith preferred taxi daversn dRe idemetivegieicetgspopse ssvadS b é@ned i n
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.tel ephone 10 l'ocal no esource. t el ephone cal |
routing syminsseraentarédibyred datierc(18). nAdditional R, indinddel taxi deiver mdyealloesedr ce is
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resource o@@?&?&re?%mcmla%@gsg EERsiemers, ush thab i 3 @lleesprefesteddmy driver
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wherein the vehicle 1s a taxi e resource’operator is a taxi
driver. 5.beantredoaphended bzlthe cablet's mygmsy tixedniws. cl ai red i n any one of the
preceding clains, further conprising a status nonitor to determ ne the

avai lability of the nobile resource. 25 6. A telephone call routing system

as clainmed any PRe.RAimbmeatiiRcaTeNG 3§ tRbives dM BbRI the 8854Y(179BérLEs theSour ce
contains nobile resource |ocation neans for transmtting the |ocation of

t he nobi0 ewirelesadatalink(4lbpanhdacadesdahe data into saessages.r Hlthesmeskagaisipayien30 7. A

t el ephone call routing system.as..clained in an e t he precedi ng

ol ai o wnERps s eSS o Pt B STV the R BE SFEHNS b 1
resource tpcithh paatedihRa il séft k@R appléatish 8&ved3p | i nk, such that the
coordi nator can route the tel ephone call to a nobile phone in a nearby

avai |l abl e nobi |l e resource. WO 03/02G325 PCT/ GB02/ U-41(11 21 8. A
t el ephone call ' cl.ai ' . . r '
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wher ei n t hiBtergalite thercall Genteeby ealbeenis opgratikesics be semalerie thei Gallerairp agrassihe
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to the nobile resource across a wireless data |ink.
The transaction server (55) receives payment transaction data from the
20 communications server (53) and connects to an acquiring bank (58) when authorisation is

required. Payment transaction confirmation messages are then passed back to the

communications server for transmitting to a taxi (16) or handling by the application server

(52). Credit or debit card transactions may be received on the taxi terminal and transmitted

to transaction server (55) via the communications server (53) across the wireless data link

25 (41b). The transaction server connects to the acquiring bank when authorisation is required
under the agreed terms. The transaction method may be APACS29 or APACS30 (see

glossary).

The database server (54) passes stored data to and from the application server (52),

30 and manages data access, as well as data recovery in the case of failure.

Other business processes, such as billing and account management, may take place

remote from the call centre (11), such that data from the database server (54) can be
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20 locations (62) for the taxis by considering the last sample transmitted from the taxi terminal
(42a) or last sample received at the call centre (11). By taking account of the location,
speed and heading of the taxi, as given in the sample, a predicted location can be calculated
at both the taxi (16) and the call centre (11). The call centre (11) uses predicted locations
and specified uncertainty circles (65) for each of the taxis (12) as the basis for selecting a

25 nearby taxi (16) for a caller. The taxi (16) uses the predicted locations and associated
uncertainty circles (65) to decide when to send a new sample of the "real" location, speed
and heading of the taxi to the call centre (11). Therefore, for accurate position tracking of
the taxis (12), excessive, and therefore costly, transmissions do not need to be sent
continuously.

30

The distance (A), can be updated over the wireless data link (41b) from the call

centre (11), depending on the location of the taxi and time of day. Thus, the call centre has

control over how often data is transmitted across the wireless data link (41b). The distance
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predicting the location of taxis, both at the taxi terminal (42a) and at the application server
(52), as well as different methods for selecting a taxi (16) for allocation to a caller (10). As
20 an example, the frequency of transmission of location updates to the.call centre (11), may

be up to twice per minute.

The database server (54) may store parameter region data for different regions for
different times of the day, thereby allowing optimal location tracking from the taxi terminal
25 (42a). As the taxi (16) moves from one region to another at a given time of day, the
parameter region data can be changed by updating the taxi terminal (42a) from the call
centre (11) across the wireless data link (41b). If there is no parameter region data stored
for a given region and time of day, then the taxi terminal (42a) may continue to use the
previously received parameter region data.
30
The application server (52) may also analyse the samples received from the taxi
terminals (42a) and determine the traffic density surrounding the taxis (12), so that, when

selecting a given taxi (16) for a particular caller (10), intelligent automatic allocation may
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Cellular Digital Packet Data (CDPD)

CPD is and analogue cellular packet data system, which is widely deployed across
10 the USA. It may form the backbone for data communication, in the absence of a GPRS
system, in the USA.

Computer Telephony Integration (CTI)

Computer Telephony Integration (CTI) refers to systems that enable a computer to act as a
15 call center, accepting incoming calls and routing them to the appropriate device or person.
The systems can handle all sorts of incoming and outgoing communications, including
phone calls, faxes, and intemet messages. Some of them also have the ability to |
authenticate callers, recognize voices, receive faxes and route them to the appropriate fax
machines, and match the caller’s number with their customer record and display it for

20 reference.

Enhanced-Observed Time of Difference (E-OTD)

Enhanced Observed Time Difference (E-OTD) systems operate using reference
beacons and Location Measurement Units (LMUS) overlaid on the cellular network. Each
25 beacon has an accurate timing source and when a signal from at least three beacons is
received by a mobile running E-OTD software and also by an LMU, the time differences of
arrival of the signal from each beacon at the handset and at the Location Measurement Unit

are calculated. The differences in time stamps are then combined to estimate the location of
the handset.
30
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General Packet Radio Service (GPRS)

General Packet Radio Service (GPRS) is a packet-based wireless communication
service that promises data rates from 56 up to 114 Kbps and continuous connection to the
Internet for mobile phone and computer users. GPRS is based on Global System for Mobile
{GSM) communication and is seen as a "2.5G" technology, being a stepping-stone irom

second generation GSM to third generation UMTS .

In theory, a GPRS based service should cost users less than circuit-switched
services since communication channels are being used on a shared-use, as-packets-are-
needed basis rather than dedicated only to one user at a time. Indicative costs from
Vodafone are £1/megabyte, which is an order of magnitude less than PRS. GPRS may
eventually enable the present invention to operate across Europe (where there is no PRS

coverage) and to generate floating car data (at affordable transmission cost).

Global Positioning System (GPS)

Global Positioning System (GPS) is a system of 24 satellites. By triangulation of
signals from four of the satellites, a receiving unit can pinpoint its current location_
anywhere on earth to within a few meters. Speed and direction of motion can also be
calculated directly from the GPS signal. However, the signal from the satellites is
extremely weak and the need for direct line of sight to at least 4 satellites means that GPS
systems can suffer from an "urban canyon" problem whereby they are unable to get a good

fix under trees or close to tall buildings.
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The first generation of phones were analogue. In Europe, current digital phones are

10 thought of as "second generation”, or "2G". General Packet Radio Service (GPRS) and
High Spéed Circuit Switched Data (HSCD) are considered "2.5G", while "3G", also known
as Universal Mobile Telephone Service (UMTS) is the forthcoming system using Code
Division Multiple Access (CDMA) modulation.

15 Packet Radio Service (PRS)

PRS is a virtual X25 data network operated by Vodafone in the UK (only). The
system is cell-based the cells being somewhat larger than GSM cells (due to the lower
frequency of the signal). Radio pads (PRS data modems) can operate in fixed, portable and
mobile modes, although calls in progress cannot be handed from one cell to another. PRS

20 operates at 4800 bps, which is about half the rate of a fax machine or standard GSM data

call.

Short Message Service (SMS)

Short Message Service (SMS) is a service for sending messages of up to 160
25 alphanumeric characters to mobile phones that use the GSM network, much like a pager
system. However, SMS messages do not require the mobile phone to be active and within

range, as the message will be held for a number of days until the phone is available.
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mobile resource location means for determining a location of one or more mobile
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a coordinator for receiving location information from the caller location means and
location information from the mobile resource location means,
10 wherein the coordinator processes the location information and routes the telephone

call to a local mobile resource with respect to the caller.

2. A telephone call routing system as claimed in claim 1, wherein the coordinator
routes the telephone call to a mobile telephone located in the local mobile resource.

15
3. A telephone call routing system as claimed in claims 1 or 2, wherein the mobile
resource is a vehicle, such that the conversation between the caller and mobile resource

operator facilitates a meeting of the mobile resource and the caller.

20 4. A telephone call routing system as claimed in claim 3, wherein the vehicle is a taxi

and the mobile resource operator is a taxi driver.

5. A telephone call routing system as claimed in any one of the preceding claims,

. further comprising a status monitor to determine the availability of the mobile resource.

25
6. A telephone call routing system as claimed any one of the preceding claims,
wherein each mobile resource contains mobile resource location means for transmitting the

location of the mobile resource to the coordinator across a wireless data link.

30 7. A telephone call routing system as claimed in any one of the preceding claims,
wherein the status monitor transmits the availability of the mobile resource to the
coordinator across a wireless data link, such that the coordinator can route the telephone

call to a mobile phone in a nearby available mobile resource.
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9. A telephone call routing system as claimed in claim 8, wherein the mobile resource

location means is contained in the payment terminal.

10. A telephone call routing system as claimed in any one of the preceding claims,
10 wherein data can be transmitted from the coordinator to the mobile resource across a

wireless data link.

11. A telephone call routing system as claimed in any one of the preceding claims,
wherein the mobile resource location means comprises a Global Positioning System (GPS)

15 receiver.

12. A telephone call routing system as claimed in claim 11, wherein the mobile resource
includes a multifunctional antenna for receiving and transmitting data across a wireless data
link, receiving and transmitting mobile telephone signals from a mobile telephone and

20 receiving GPS signals.

13. A telephone call routing system as claimed in any one of the preceding claims,

wherein the telephone call originates from a mobile telephone.

25 14, A telephone call routing system as claimed in 13, wherein the caller location means

determines a location for the caller using a cell of origin of the second mobile telephone.

15. A telephone call routing system as claimed in 13, wherein the caller location means
determines a location for the caller by calculating a difference in time of arrival of a signal

30 from the mobile telephone to at least three base stations whose locations are known.

16. A telephone call routing system as claimed in 13, wherein the caller location means

determines a location for the caller by calculating a difference in times of arrival at the
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5 telephone call originates from a fixed line telephone.

18. A telephone call routing system as claimed in claim 17, wherein the caller location
means determines a location for the caller by looking up a location of the fixed line
telephone using the fixed line telephone number.

10
19. A telephone call routing system as claimed in any one of the preceding claims,
wherein the coordinator includes an interactive voice response server to allow the caller to
interact with the coordinator and to route telephone calis from the caller to a mobile
resource.

15
20. A telephone call routing system as claimed in any one of the preceding claims,
wherein the coordinator comprises a communications server for receiving location data

from mobile resources.

20 21. A telephone call routing system as claimed in claim 20, wherein the coordinator
comprises an application server for interpreting and administering the data from the
communications server and an interactive voice response server and for responding to

requests from the interactive voice response server.

25 22. A telephone call routing system as claimed in any one of claims any one of the
preceding claims, wherein the coordinator comprises a database server for storage of caller,

mobile resource and operations data.

23. A telephone call routing system as claimed in any one of claims any one of the
30 preceding claims, wherein the caller has one or more preferred mobile resources, such that
the coordinator routes the telephone call to a mobile telephone located in a nearby preferred

mobile resource, with respect to the caller.
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telephone call to a nearby secondary mobile resource, with respect to the caller.

25. A telephone call routing system comprising:
caller location means adapted to produce a caller location signal corresponding to a
location of a caller making a telephone call;
mobile resource location means adapted to produce a resource location signal
10 corresponding to a location of at least one mobile resource; and
a coordinator which can receive and process the caller location signal and the
resource location signal and route the telephone call to the mobile resource most

conveniently proximate to the caller.

15 26. A method for routing a telephone call from a caller to one or more mobile resources,
comprising the steps of:
determining the location of the caller;
determining the location of one or more mobile resources; and
routing the telephone call from the caller to a nearby mobile resource, with respect

20 to the caller.

27. A method as claimed in claim 26, wherein the step of determining the location of
one or more mobile resources, includes:
receiving updates, at varying intervals, of the current time, the location, the speed
25 and the heading of the mobile resource; and
extrapolating a predicted location for the mobile resource between updates, by
considering the location, speed and heading of the mobile resource at the previous update

and the time elapsed since the last update.

30 28. The method as claimed in claim 27, wherein one or more of the mobile resources
transmits updates only when the location of the mobile resource is outside an uncertainty

circle surrounding the predicted location of the mobile resource.
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5 controlled by the call centre, depending on the location of the mobile resource and/or the

time of day.

31.  The method as claimed in any one of claims 29 or 30, wherein the predicted
location is calculated in both the mobile resource and the call centre.
10
32. A method for selecting a nearby mobile resource having a known location, with
respect to a caller having a known location, comprising the steps of:
determining an uncertainty circle for the location of each mobile resource;
selecting a group of available mobile resources having circles of uncertainty lying
15 entirely within a certain distance from the caller; and
selecting a mobile resource having a circle of uncertainty with a centre closest to the

caller from the group of available mobile resources.

33.  The method as claimed in claim 32, wherein a mobile resource is selected by
20 considering the size of at least one of the uncertainty circles of the taxis in the catchment

arca.

34, A telephone call routing system, substantially as hereinbefore described with
reference to the accompanying drawings.

25
3sS. A method for routing a telephone call from a caller to one or more mobile resources,

substantially as hereinbefore described with reference to the accompanying drawings.

36. A method for selecting a nearby mobile resource, substantially as hereinbefore

30 described with reference to the accompanying drawings.



