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An exanple is a caller booking a 20 taxXi, ich the c ones a
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dependi ng oncrhRit focation or a meeting time. It is proposed that such a system be known as "Zingo",
for which there is presently a pending Community Trade Mark Application.

15 At the present time, when a caller wishes to contact a mobile resource to arrange a
pickup or meeting, it is required that they telephone a call centre and speak to a call centre
operator, who will record the caller's details, such as name, location and telephone number
and then pass these details on to the operator of a mobile resource which the call centre
operator considers to be available and close to the caller. An example is a caller booking a

20 taxi, in which the caller telephones a call centre ta give the call centre operator their name
and location. This information is passed on to taxi drivers by radio, data messages or a
mobile telephone call. The taxi drivers then "bid" for the booking, depending on their
current availability and location relative to the caller. A further example is a caller
requiring automobile breakdown assistance, in which the caller telephones a call centre and

25 gives the call centre operator their name, location and breakdown problem. The call centre
operator then passes this information to a breakdown engineer, who is generally remote

from the call centre, but considered to be near the caller and available.

One problem with present systems and methods is that there is limited interaction
30 between the caller and the mobile resource operator. The caller's details are passed to the
mobile resource operator by the call centre operator, who may not know the exact
availability of the mobile resource, the exact location of either the caller or the mobile

resource, or other information, such as the amount of traffic or the presence of one-way
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which may have to be employed to pass information between the call centre operator and
the mobile resource operator. For example there are several London based taxi booking
and allocation services, which transfer information, such as directions to the caller, taxi
15 availability and acceptance or rejection of jobs, between a call centre and taxi drivers. Such

services require complex and expensive terminals to be fitted into subscribing taxis.

Yet a further problem associated with present systems and methods, particularly in
relation to taxi drivers, is the amount of time spent looking for work. For example, in
20 London, currently up to forty percent of a taxi driver's time is spent searching for work.
Often, there may be a potential customer in the vicinity of the taxi, but many potential jobs
go unnoticed because there is currently no method for "hailing" a taxi without direct line of

sight between the taxi driver and customer.

25 There are a number of technologies for locating the position of a mobile resource.
Among these, the Global Positioning System (GPS) is well known in the art. The
difference in time of arrival at a ground based receiver of signals arriving from a number
of satellites orbiting the Earth can be used to locate the position of the receiver to within ten
metres. The accuracy of the position depends on the quality of the signal, which may vary

30 due to environmental conditions, such as the presence of tall buildings or bad weather.

The existing infra-structure of mobile telephone networks can allow a call centre to

determine the approximate location of callers on mobile telephones. One such method uses
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telephone network operators to maintain mobile telephone location databases, which store

the location of 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, mmO, a caller dials into an IVR server to receive

contact information for nearby selected resources by Short Message Service (SMS) on their
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Therefore, what is required is a solution to the frustrating problem of contacting a

local mobile resource, which is available, but may not be in the direct line of sight of a

15 potential customer.

In view of the foregoing and in accordance with the present invention, there is
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.
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a 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.

15 Preferably, the mobile resource includes a payment terminal which transmits

payment transaction data to the coordinator across a wireless data link.

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.
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nobi |l e resource operator is a taxi driver. Preferably, the tel ephone call
routing systemfurther conprises a status nonitor to 5 determ ne the
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contai ns nobil e resource location neans
determines a location for the caller by calculating a difference in times of arrival at the

10 mobile telephone and at additional receivers, whose locations are known, of signals from at

least three base stations.

In yet another preferred embodiment of the present invention, the telephone call
originates from a fixed line telephone.
15
Preferably, 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.

In another preferred embodiment of the present invention, the coordinator includes
20 an interactive voice response server to allow the caller to interact with the coordinator and

to route telephone calls from the caller to a mobile resource.

Preferably, the coordinator comprises a communications server for receiving
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.
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resource, with respect to the caller.

10 Further, in accordance with the present invention, there is provided 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
15 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.

20 Further, in accordance with the present invention, there is provided 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;
determiping the location of one or more mobile resources; and
25 routing the telephone call from the caller to a nearby mobile resource, with respect

to the caller.

Preferably, the step of determining the location of one or more mobile resources,
includes:
30 receiving updates, at varying intervals, of the current time, the location, the speed

and the heading of the mobile resource; and
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Preferably, a radius of the uncertainty circle is controlled by the call centre,

depending on the location of the mobile resource and/or the time of day.

15 Preferably, the predicted location is calculated in both the mobile resource and the

call centre. -

Further, in accordance with the present invention, there is provided a method for
selecting a nearby mobile resource having a known location, with respect to a caller having
20 aknown 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
entirely within a certain distance from the caller; and
selecting a mobile resource having a circle of uncertainty with a centre closest to the

25 caller from the group of available mobile resources.

In another preferred embodiment of the present invention, a mobile resource is
selected by considering the size of at least one of the uncertainty circles of the taxis in the
catchment area.

30
A specific embodiment of the present invention is now described, by way of

example only, and with reference to the accompanying drawings, in which:
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10 Figure 6 is a diagram illustrating how the taxi terminal updates the call centre with
the location of the taxi; 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 from a

15 group of taxis (12) . The taxis (12) transmit, at varying intervals, updates of their location,
speed, heading and availability across the wireless data link (13) to the call centre (11).
The call centre (11) determines a location (14) for the caller (10) and establishes which
taxis (12) are nearby. The call centre (11) then selects a nearby available taxi (15) and
routes the telephone call to a mobile telephone in the nearby available taxi (15). If the

20 mobile telephone in the taxi (15) is unavailable, for example if it is engaged or out of
service, then the call centre (11) routes the call to another nearby available taxi (16). The
caller can then speak directly with a driver of the taxi (16) to pass their location (14) for

pickup or, at the taxi driver's request, move to a more convenient pickup point.

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
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the caller using Caller Line Identification (CLI) and looks up the location (14) of the caller
by passing the fixed line telephone number (35) to the caller location database (34). The

10 location (14) of the caller is returned as a grid reference (14a).

Referring to figure 4, a GPS (Global Positioning System) receiver (40a) in the taxi

(16) determines a location, speed and heading for the taxi (16) by receiving GPS signals
(40b) through a multi-functional antenna (45) from satellites (40c). A taxi terminal (42a)

15 ‘monitors and controls the GPS receiver (40a) and passes, at varying intervals, samples of
the location, speed and heading of the taxi to a radio-pad (41a), which also receives data
from a taxi panic button (42b). The taxi terminal (42a) also monitors the availability of the
taxi (16) from a taxi hire sign (42c) and/or a taxi meter (42d). The location, speed, heading
and availability of the taxi is transmitted by taxi terminal (423) from the radio-pad (41a)

20 over a wireless data link (41b) through the multi-functional antenna (45). Additionally, the
taxi terminal (42a) may process credit and debit card payments by transmitting and

receiving payment transaction data across the wireless data link (41b).

The wireless data link (41b) may use an X25 packet radio network. Other
25 1implementations 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 (44c), 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).
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appropriate welcoming message. The interactive voice response (IVR) server may also
check whether the telephone number of the incoming telephone call is.on a barred phone
10 list and can select a dedicated account for the caller using the telephone number of the

caller (10) or an account number entered by the caller (10).

The application server (52) interprets, administers and responds to requests from the
interactive voice response server (51). On receipt of an instruction from the interactive
15 voice response server to locate the caller (10), the application server (51) checks whether
the telephone call originates from a mobile or fixed line telephone. If the telephone call
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.
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- The web server (56) acts as a user interface for the interactive voice response (IVR)
15 server (51) and the application server (52). Access to the web server (56) can either be
internal to the call centre by call centre operatives or be remote to the call centre across the

Internet through a firewall and intrusion detection system (57) by customers or taxi drivers.

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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taxi at anytime after transmission of the first sample (60). Further samples (63) are
produced by the taxi terminal (42a) and a second sample (64) is only sent to the call centre
15 (11) if the location of the taxi has moved outside an uncertainty circle (65), surrounding the
predicted locations (62) and defined by a distance (A). The uncertainty circle (65) is

therefore related to the frequency of transmission of data from the GPS receiver (40a).

The taxi terminal (42a) and the application server (52) extrapolate predicted
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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(11). A parked and unavailable taxi may not need to send any updates. However, as soon

as a taxi (16) becomes available, an update should be sent immediately. Stationary or slow

moving taxis are likely to send infrequent updates. A normal speed taxi, which may be

15 defined as moving at between 12.8 and 20.8 km / h, send the highest number of updates,
compared to taxis, which may be moving at high speed, which is defined as moving greater
than 30.4 km / h. For different ranges of speed, there may be different methods for
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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caller (10) than other taxis in the catchment area (70), may be selected by considering the
size of some or all of the uncertainty circles of the taxis in the catchment area (70), the
15 direction of travel of the taxis in the catchment area (70) and the expected locations of the
taxis (70).

To increase the chance that a selected taxi (16) is within a certain distance and
hence time of the caller (10), the size of the catchment circle (70) can be reduced,
20 particularly if the location (14) of the caller becomes known with less accuracy. The size
of the catchment circle (70) may be a parameter which can be varied depending on the

location of the caller (14) and may be stored for different administrative regions.

GLOSSARY OF TERMS
25
Association for Payment Clearing Services (APACS)

APACS29 or APACS30 is a payment transaction method for transmitting credit and
debit card transactions to acquiring banks. "29" is a standard developed to settle credit card
payments as a batch process, usually overnight. "30" is the specification for a credit

30 authorisation terminal to enable online (directly with the bank) secure authorisation of
payment transactions. Once authorised the payment is guaranteed providing you have the

card, cardholder present, and a signature from the cardholder during authorisation.
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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.

Enbanced-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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applicatio {52), 30 and nmnages data access, as wel
recovery in%(?ﬁge/}{%é;s:’e of failure. Qther business processes, st ﬂﬁ; nd

% g
and account nmanagenent, may take pl ace rg te fromthe call centre Pl Qﬁn
such that data fromthe database server (54) can be WD 03/026325 13
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conput er tel ephony integration rom

cal | centreagd 135 ietres, bathave, a dewércsptabof espdnse typivhalty around fiversscotidy, i
pre-configured. w %&Wl nt er n%t Eon{gecti ons and al so i nclude regul at edé‘Power,
security anfFRipseRYareanpdified handsetswhichimeags thas theyesagnot beased 1o pryvideand

customers mi’ééaﬁoﬁ iﬁc&?ﬁéesttﬂ%xﬁﬁlﬂ%%ﬁéméﬁﬁéggo”y integration system

t hrough a web browser across the ternet. erring to figure 6, the taxi
“term nal §42a) nominally reads data fromthe GPS receiver (40a) once per
second and averages the readings to produce a first sanple (60) 10
conprising the time of day and the |ocation, speed and heading of the taxi.

The first suNelA HAeRit Radio'Sereite (GPRSH0 the call centre (11). Both the taxi
termnal (42a) and the application server (52) in the call centre (11)

extrapol ate predicted |ocations (62) for the taxi at anytine after
transni ssi on of tGenefal Packet RagiosSeraos (GRRP) isarpaskethased paiess cemmpnisationd by

the taxi tergnaly (428} 3003 REEROH S 14Hpd S Rnkin TS cokBeddlf 162

10 Intemet 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 from

second generation GSM to third generation UMTS .

In theory, a GPRS based service should cost users less than circuit—switched

15 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).

20
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

25 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.



15 (11) if the location of the taxi has noved outside an uncertainty circle
(65), surrounding the predicted |ocations (62) and defined by a distance

(A). The worghhedsty circle (65) is therefore related to theEpes f:y of
transm ssion of data fromthe GPS receiver (40a). The taxi term na E% %
r

and the application server (52) extrapolgie predicted 20 | ocations
the taxis by considering the | ast sanple transmtted fromthe taxi term nal
(42a) or I[ﬁiﬁ}a&mw(gcé §'¢| he call centre (11). By taking account of
the |l ocation, speed eadl ng of the taxi, as given in the sanple, a
predi cted Iocatl on can be calculated at both the taxi c£116 and the call
centre (1Interathec ¥aick Respense (TVR) isusoftware application srwhi rastoudnwmptebphomj

uncert ai nt ci.rcl 65, of th axi s 2 basi s. for
el 6t | ng Suss ' niiats pity p SuaB R g retien 31 rfbobsedF. ¢ BpRatire e
pr edi ct ed jhfofAdticH ForA Y ettt atadhtddt. TVRCREAIGEY dées ot fRufré hlindaf ifRFdEidnWIEN
to send a new sanple of the "real" |ocation, sSpeed and headi n& of the taxi

to the éalowercténtqlwh(ogg)as thmepe& interaction withdhe database ds predetermined bygvist the he

taxis (12 ex [& costly, transm ssions do not need to be
sent conti sgéﬁ% ﬁg"“ﬁ‘h‘% ?a%%:cg (tﬂ) can be updated over the wreless

data |ink (41 b) fromthe caII centre (11), depending on the | ocation of
the taxi and tinme of day. Thus, the call centre has control over how often
data is tMokilg Telephore Generationsi(3.2-288d3%a |ink (41b). The di stance WO
03/ 026325 PCT/ GB02/04101 15 0 6 FEB 2006 be performed.. This way, taxis

whi ch may be cl r r&rlelt d \oh kahid C,
are not allocate lr%ﬁé&egdé%ﬁ%f? g‘&%]&n%t\(/r%%}ml? B@%I m‘gg?@ § e ?1 lgﬁﬁf Otnh away
fromthe ahdight of MG):cmmygdnerasa.hE(nr 82G". General Packet Radio Serv1ce‘(GPRS) and

High Speed 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.



5 Referring to figure 7, the application server (52) selects a nearby taxi
(16) to route a telephone call to by defining a catchnent area (70) around -
the cal | erw$d8p263%s Nnearby taxi (16) is selected froma gromprafBeawaidiabl e
taxi s having uncertainty circles (65) and contained entirely mnth ﬂ@ 06
catchnent area (70). 10 In one enbodi nent19of the present |nvent|on e tax
(16) having it's centre of uncertainty circle (70) closest to the caller
(10) is selTamedd artivalqiizes) enbodi nents of the present invention, a taxi,
having it's centre of uncertainty circle (70) further away fromthe caller
(10) than her_taxis in the catcgnent ea (70 may be sel ected hy
consi der i ng'&‘P Hiffergpogdn simesQfiaEnyal 0 PIS‘@P W@ e Q‘P‘f*l?"?/am‘??lh@ée SRUPRSRISt axi s
. in the cat ghlERte ]ﬂ%gﬁ he
cat chnent gr ea (9 hﬁ&e %Z?%e télgglé%técgg eglg%*%ﬁghe% e?él)?%é}?a(%%%&%ﬁk s
i ncrease tlaetlfeﬁa)mﬂom MuaswremehtdGnie LNVARI Instead, this fuhttivmality setrédded By st ance
-and hence ti of the caller (10%\V khe'Siéﬁ of the catchnment circle (70)
can be redSEronizatong |ﬂé%‘Ff‘a]r“I13§nF Qrk usiRg GPP G epofuyasg FlafipR. cal | er becones
known with Iess accuracy. The size of the catchnent circle (70) may be a
paranmeter which can be varied depending on the 1location of the caller (14)
and may be st or dtwilbof ctiutéedreantdembddrthmthaptesmtrin@xmns hach@aShiRyribed GERMS 25

Associ ation for Pay ear i rvic PA r APA Is a
paynent 1 1 AFESURPIE AMRE AR T ﬁﬁaﬁgm Sl o mad g Hh P sy the
transacti oRgydnfioACAui ri ng banks. is a standard devel oped to settle

credit card paynents as a batch process, usual |y overnight. "30" is the
specifidftion for a credit 30 authorisation termnal to enable online
(directly with the bank) secure authorisation of



paynent transactions. Once authorised the paynent is guaranteed providing
you have the card, cardhol der present, and a signature fromthe cardhol der
during authorisation. WO 03/026325 Cell of Oigin (COO 16 PCT/GB02/04101 0
6 FEB 2006 Cell of Origin (COO) identifies which cell a caller is ipgapg s
| ooks up the location of the cell centr#did in a geographical database.

is a variable and not a very precise |ocator. Depending on the nunber of
base stati©baIMS the search area, accuracy nmay be 5 within one hundred
neters of the target in an urban area or as far off as thirty kiloneters
away fromthe target where base stations are |ess densely concentrated.

Cel lul'ar O gi tal (dy ﬁE @Z%ﬁ:g&%?%rpﬁgr&%{}g@C!eléﬂg&l_%gcﬁﬁ ff&h 'a%%lle"%‘e‘vﬁ%ttodat a

system WhIChISWI t he may form

backbone fmddbd:m@@mmﬂmpaﬁmgn in the absence of a GPRS system in the
USA. Conputer Tel ephony I ntegration ( Conput er, Tel ephany. I ntegration
(CTl) refers tc?akl?sPéﬁ@“t‘ﬁ%%“séﬂra‘ﬂﬂt%n%ﬁdﬂ’faépnt tla%{noggegewig call center,

accepting i “CO%&QIer%E&ﬁ %Iaﬁ&k' ¢afls tf&edgtér&lﬂlﬂg aalBgét‘P&{ b%&‘e OEWIoFE nfdbile

person. The systens can sorts of I ncomng and outgol ng
conmmuni catresousgesj all udi ng phone calls, faxes, and internet nessages. Some

of them al so have t%e abi.lit hen cate call eil ﬁ (g;m ze voi ce
recei ve faxes dntP¥GHRET {He GYE ERIYBRN S FIR OARENTTBCHCRTECHECER ¢ he
cal l'er’ s nyedseh iNotRat (efbmaHs HOBRE rés%ﬁf&'éq’ocﬁﬂgn dicaptay it for

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

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

2. A telephone call routing system as claimed in claim 1, wherein the coordinator

routes the telephone call to a first 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 a caller using the mobile device

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 first mobile phone in a nearby available mobile resource.



20 reference. Enbanced- Cbserved Tinme of Difference (E-OID) Enhanced Observed
Time Difference (E-OTD) systens operate using reference beacons and
Location Measurenent Units (LMJs) overlaid on the cellular network. Each 25
beacon has an accurate timng source and when a signal fromat | egstrrghmnee
beacons is received by a nobile running &-OTD software and al so by an LMJ,
the time differences of arrival of the signal fromeach beacon at the
handset and at the Location Measurenent Unit are cal culated. The

differences in tj ta are. then conbined,to esti t he l.ocati.on of
t he handset%.' 30 ‘WSS PB%%E%O Fﬁg@/%ﬁ%ﬂe%%arﬁéﬁ%ldge R?Célﬁﬁi%@ﬁ’ems
of fer greatglerdReid hoMid@sARE RN ABYHEAH te@findl FBIcA traR&hWe Ry mEnt and 125
netres, but have a sl ower speed of response, typically around five seconds,
and requi rtensofibndate tortith dooedinitanazetssy wishlieshdatetink. t hat t hey cannot be

used to provide location specific services to existing custonmer bases. 5
Ceneral Packet Radi o Service (GPRS) General Packet Radio Service (GPRS) is a

packet - based wi r@le@e‘p%oﬁé’ﬁm'fﬂu@i%&is?ﬂemse@ro_léiirﬁ@d ih@hinP 8 OWh&eh dahdUiRliBSHuEOM
56 up to 114 Kbps and continuous connection to the 10 Internet for nobile
phone and desmion ereaps sroonta@RRSNitke praceaht tanm@abbal System for Mobile (GSM
comuni cation and is seen as a "2.5G"' technol ogy, being a stepping-stone
from

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

10 wherein the co-ordinator is configured to transmit a data signal to the mobile resource

across a wireless data link to update parameters of the mobile resource.

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

20 telephone and receiving GPS signals.

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

wherein the mobile device is a second mobile telephone.

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

determines a location for a 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 a caller by calculating a difference in time of arrival of a signal
30 from the second mobile telephone to at least three base stations whose locations are

known.



second generation GSMto third generation UMIS . In theory, a GPRS based
service should cost users less than circuit-switched 15 services since
comuni cati on channels are being used on a shared-use, as-packets- @ég-
needed basis rather than dedicated only to one user at a tinme. |ndi Eﬁ@@ﬁ
costs from Vodafone are 1/ negabyte, whigh is an order of nagnitude |ess
than PRS. GPRS may eventually enable the present invention to operate

across Eurppe (whelephdifresat] rostimpsySieth a@@me[t@tgﬁ)l Jantlefetn herelatlocdtionah¢ang car
data (at affordable transm ssion cost) G obal Positioning Syste (GPS)

d obal Posta$BHMF sgatt%toe@ﬁsgaﬂi%bhcaéwﬁw diifbarencgiie fimep @6 arpgal at the
tri angul ats't %tu%mbﬁ% Et{‘%!ca aff&'he‘ eRi'd\fA}_l 1&*&8@@ fvhl) etl%«?atioﬁtsr ?ecté‘rto\(tlt'%f ghatscan

pi npoi nt s curren ew’nmet

Speed and ﬁmﬁ&@km&nhﬁébﬁﬁs@noman aIso be 25 calculated directly fromthe
GPS signal. However, the signal fromthe satellites is extrenely weak and
the need for direct line of sight to at least 4 satellites neans that GPS

systems_capy suf AGLicHh A0 A col RANSRANYONinRALEM 0BT B Lhsk Aggpinabl e to

get a good fix r trees or ose to ta I ngs.
PCT/ GB02/ Oﬂﬂﬁazmltae kod rdiramodr iue udisi anant@as;paas'elc(e Iré:élﬁ)m@: BrkEB 2006 almtlertact i ve

Voi ce Response R soft | ication | n_whi ch t ouch-t one
t el ephone i1 (S5 ST e PR s oA TR ealksptr%mrﬂéec 6§ B
responses)pesd@c€i ther acquire information fromor enter data into it. IVR

t echnol ogy does not require human interaction
10

18. 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.

15 19. A telephone call routing system as claimed in claim 18, 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.

20 20. 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.

21. A telephone call routing system as claimed in any one of claims any one of the
25 preceding claims, wherein a 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.

22, A telephone call routing system as claimed in claim 21, wherein each mobile
30 resource has secondary mobile resources, which are preferred by the mobile resource, such
that if a caller's preferred mobile resource is unavailable, the coordinator routes the

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



5 over the tel ephone as the user's interaction wth the database is
predeterm ned by what the IVR systemw || allow the user access to. Mbile
Tel ephone Generations (2, 2.5 and 3G The first generation of phones were
anal ogue. I n Europe, current digital phones are 10 thought of as0§$eBaHA
generation", or "2G'. General Packet Radipg Service (GPRS) and Hi gh Speed
Circuit Switched Data (HSCD) are considered "2.5G', while "3G', also known

as Universai Mhikppheheninonatsesytas coMishgi s the forthcom ng system using
Code Division Miultiple Access ) nodul a%i on. 15 Packet Radi o Service

(PRS) PRS is a vallariedatixgnegas adapsedaor ikodpsraatadlgr lnpation sigoalecorrespdmdingkto a
(only). ThF ts(%/stfem%il‘% ce l-bats d,the qﬁl | s bﬁi ng sonmewhat | arger than GSM
cel I's (due'¥d'the 1 et P Rhont calhan g, HF *V'R&di o pads (PRS data
nodens) can opepbelel Rsduredocabioh tABAR wtedrrfbbﬁk@ua@ohesesoawehmgﬁbrp@@n%aI n
progress cannot be handed fromone cell to another. PRS 20 operates at 4800

bps, whixhcérsesppading iak focetien phatdeast one makileashinse; and st andard GSM dat a
call. Short Message ,Servic hort ,Mess Servi,ce.(S S ervi ce
a cg%rdlrbaftoruw[%clfl)%%/rg%?chge gln% Hlocegsgcﬁe cgﬁ r locatxt()g g@“ﬁ&“ﬁ‘ﬁ%ﬁ e

for sendi ng nessages pt anurer ¢ char ac

phones t hatestigi@e 1dtatiGOMeAgl abdrrkutenbi€ttldphk e SalPRYBE mod)Is r&Furddamester , SVB
messages do not require the nobile phone to be active and within range, as
t he messageonyienienyi prejighatede the ¢alleber of days until the phone is available.
WD 03/026325 Tine of arrival (TOA) 19

10 24. A method for routing a telephone call from a mobile device to one or more mobile
resources, comprising the steps of:
determining the location of the mobile device;
determining the location of one or more mobile resources; and
routing the telephone call from themobile device to a nearby mobile resource, with

15 respect to the mobile device.

25. A method as claimed in claim 24, 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
20 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.

25 26. The method as claimed in claim 25, 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.

27.  The method as claimed in claim 26, wherein a call centre routes the telephone call

30 from the mobile device to a nearby mobile resource, with respect to the caller.



PCT/ GB02/ 04101 O 6 FEB 2006 The difference in tinme of arrival of a signal
froma nobile device at three base stations is used to calculate |ocation.
In this scheme, however, there may be no overlay network used as RGEEB 2006
Location Measurenent Unit (LMJ). Instead, this functionality is provided by
5 synchroni zation of the cellular networkd4 using GPS at each base station.
It will of course be understood that the present invention has been

descri bed py. wayThe afetixcayldmenliy claand 7t Watreiodialigalfitonsnseftadey airtle¢an be
made within the scope of the invention. 10 .
controlled by the call centre, depending on the location of the mobile resource and/or the

time of day.

5 29. The method as claimed in any one of claims 27 or 28, wherein the predicted

location is calculated in both the mobile resource and the call centre.

30. 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:
10 determining an uncertainty region for the location of each mobile resource;
selecting a group of available mobile resources having regions of uncertainty lying
entirely within a certain distance from the caller; and
selecting a mobile resource having a region of uncertainty with a centre point

closest to the caller from the group of available mobile resources.

15
31. The method as claimed in claim 30, wherein a mobile resource is selected by
considering the size of at least one of the uncertainty regions of the taxis in the catchment
area.

20 32. The method of claim 30 or claim 31, wherein the uncertainty region is an

uncertainty circle.





