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*159159* | ocation Determination Usi ng Sequenti a
n Recognition Technical Field This invention

Patter niti
relates to I‘WW“W@WMﬂmmﬁmnination usi ng sequenti a
pattern reco i refers particularly, though

not excl usively, *ts@sd*ocati on determ nati on using

nobi | e device and base transceiver station
i dent iLbéation Detdrmun@ioR Usingl Segabite Pattdf RIBbJitsh
Ref erence to Rel ated Applications Reference is made to
our earlier Singapore patent application. nunber
200605787-1 filed 28 10 August 2006 for "Mbile
Peehigal bisldof a Mobile Device " (our "earlier
qﬁglic%tion"z, ﬁhe,contents,of _Wwhich are hereby
i' AE SV BUIPAIEUCHY 9eatiqm qsirEminglionjusing sequepisb ertisay repqgnitien
i J . Laitions,.  Throughout thjis . ,
oAy PR BB 000y DU Bl roppronce o
badearnaiveNahtéf idagtifers fbPsdgbdrRbIAREN tr&:ognition. .
nobi | e/ cel l ul ar tel ephone device, or any other device
that is capable of nobile/cellular teleconmunication
i ncluding, but not limted to, personal digital
Referencane Belated Appéitatiomai | devi ce such as, for exanpl ey
a "Bl ackberry", tablet conmputers, notebook- conputers
Relsteape Eaf?ae%/%% earlip{SirgapeE Aptedlcapplication MObBR2IGRTER filed 28
ocat | t echnol ogy usin si gnal s have been tested
PO 2018 1 AR o RETE Bk deAvesH It RUGRIgED. i contents o
' I - Q. L e the cqncept of
e et s b RS sk R M RS Bl s
services provided by vendors such as, for exanple,
Noki a, Sienens and Sony Ericsson. 25 In our earlier
Befmitioss i on there is disclosed a | ocation technol ogy

that uses observations of GSM signals at the nobile
dBvreeut tis gerieation @ referepesipiagrrbi¢ devine itolbe taked e inglading a

The technal o rks independently w thout access to
{ eﬁeer e?%ﬁ% Wg'%y%ﬁﬁ?{éﬂap@a‘f 9&6&@ a@bﬁﬁaa& device thabip canable of

' ne . | | t the bil e device or
LSRRy SRR A90 A6 by By 16 EERA S a8 O
'puéh dmMilldelice such as, for example, a “Blackberry”, tablet computers, notebook computers

laptop computers, and similar devices.

Background

Location technology using GSM signals have been tested in various forms (see attached

document). However, virtually all these technologies use the concept of time difference

- techniques, relying on GSM network services provided by vendors such as, for exampie, Nokia,

Siemens and Sony Ericsson.

In our earlier application there is disclosed a location technology that uses observations of GSM
signals at the mobile device to determine a location of the mobile device. The technology works
independently without access to the network's backend services. Computation of the location

can be done locally at the mobile device or at the server end.
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*000002* This is not able to track the location of a
nobi | e devi ce when noving across several cells, as for
exanpl e, when a nobile device is in a car noving on a
freeway. 5 Summary According to a preferred aspect
there is provided a nethod for |ocation determ nation
using sequential pattern recognition. The nethod
conprises determ ning a specific sequence of
identifiers of a plurality of base transceiver
Shiatsinoreple th &rcictbatocation ©eh mebiteldeditg Wharvhelingacrazb kévRral celis, as for
devi ce has passed when travelling along a path. The
RIS WeensehaRiiecievies isindeearinfavieg on effreewmy. 10 plural ity
of base transceiver stations is conpared with a
l'ook-up table stored in a database, the |ook-up table
% b;lng al | possible sequence of identifiers of '
ase transceiver stations and a |ocation for each of

ﬁ\&%rdf’r%QHQBFé?er@E kSR thbfe! |§6r§¥1i&’écd eprﬁétﬁoc} iroﬁlgt%q 6L ¥&Eemi ipafion using

stations. The location of er mned'

sdypetaNREInSEddgnitdn. Ahd m%&@b&ﬁﬁns@ﬁd@t@ﬂﬁﬁgqspecmc sequence of

identifiers of base transceiver stations may be

obtthenotla plyraiita pphasg trahdceivgrastiv tBatTenitoe tulie thr&igh which a mobile

identifiers of base transceiver stations for each of

fevice|nNge passerhwhendrayellina-sengd ne- Ahe¢ snehiic praweidslopidentifiers of the
identifiers of base transceiver stations

S AESSEs Banse B OB e @isginedtbase e
gl@ D;%fatﬂ'e %B@%&ﬁng%%gssﬁbﬁea&%cg I %{ |Pend|??r]s QF beq,?? ﬂ’g'ﬁf@%’&% staﬁeps and a

ase
Bbﬁloﬁ R ehdh ff tiRQQHRNES oﬁéenhﬁ@@&f'bfaéeetrra%s«?éwet‘ thb&lg .ulrhélléctayon of the
of base transceiver stations is for active base
patansierimiesd Bdnathe@omparebsl may be for a set of possible
| ocations. Each |ocation may conprise a plurality of
paths, and each path may conprise a plurality of

25 A unique identifier of each of the

b- pat hs. ,
Bﬁ“lmsgﬁhet%wceo%&%enﬁ Jf bass Eansivar siaing's fmay bp ebtg'n%tw mapping all
I ' t
L&@lble@g@.\eag%sdogweﬁﬁle% f%?]se%%Psecelsv e ?C)lor(ﬁ Iobg%cg o?t%e locations; and

control U s

tdcaraing 8il fﬁ@ boss‘fﬂl@éqgé}ﬁ:es gﬂ@en%r&&%aé@%‘é&é&e‘? Et%tlo(?'ng aﬁtg{t“\e location

of the plurality of base transceiver stat

steatieof tiseespseibieisadueyicd ¢F ideh@ieradd bbb tHRYIRRr §t9noBanfmé ffabase. The
speci fic sequence of identifiers of the plurality of

Pagwng maykscas differentipgedsons.  The storing may be in a
manner selected from in a SIM?2
The specific sequence of identifiers of the plurality of base transceiver stations is for active base

transceiver stations; and may be for a set of possible locations. Each location may comprise a

plurality of paths, and each path may comprise a plurality of sub-paths.

A unique identifier of each of the piurality of base transceiver stations may be given to the
mobile device as it enters each 6f the cells controlled by each of the piurality of base transceiver
stations. The unique identifiers of each of the plurality of base transceiver stations may be
stored sequentially in the mobile device to form the specific sequence of identifiers of the

plurality of base transceiver stations. The storing may be in a manner selected from: in a SIM
2
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" card of the nmobile device, in a smart card of the

nobil e device, and in a CPU of the nobile device. A

uni que identifier of the nobile device may be sent to

t he dat abase by each of the plurality of 5 base

transcei ver stations in the order in which their cells

are entered as the nobile device npbves along the

Ratdbs r ) e She | C ,

B R R R T R

liegiee.t r anscei ver stations as stored in the nobile

device nmay be sent to the database by the nobile

devi ce. The specific sequence of identifiers of each

of the plurality of base transceiver stations nay be

Seniqusydestifigr pldhegebile daviesoaobe santloulth degabate byeash oDAE plurality of
and GPRS. The sending may be at

g]ia%%téa(ns?eﬂl“(eéFt?téﬂ”§ I8P EEdR Which Hieir cpligeare entere@guhamobile device

S0  Eh l AASEOD BECei s S e o
$ﬁeﬂilur9l|'l‘y bfql)%EE t'rJn%@erl\%r Q(QTYO%S Q? gl% erd% {% gneo?.xhe eé/BE aay ES sent to the

nessage size Is at a certain
sieghaRes tef mouile Bévidel Eﬁ&sp@&ﬂ@é&;he&@ of REntRALY Bf"édgﬁ ¥ AL plurality of
base transcei ver stations may be determ ned
dese/eanscaivenstatams ay bé satdbya melessv@dnédh@rrrh@tﬁkﬁngoét 3B $he of: SMS,
of the plurality of base 15 transceiver stations.
Al ea¢ E‘ﬁ REoThe Sgé@'&mfﬁa!pbeeat@rqsedntgypeseled;tbreir@n itihe, at regular

for location determnation using

Bheas e, JRterm RRBiAeIcHne. e sreefrmionpemisastvae

ific set of ifiers of a
SBhELTAG, BSRES) BBl e 5TERL -1 ot 2 conn .

Q'ﬂé kiSecifiB séquéMiRef ldBntBisGhefin
| ocat ed. e'iﬁwe Speci fic set O;B‘Pﬁ.ggmr%& Ogrggslsegﬁ‘a"?ﬁ%wer stations may be
gktemzhed by acfervieassea tes@Ns aath Ve&Jeivet @b QAS od More 6P Pi[nedﬁty of base
with a | ook-up table stored in a database, the | ook-up
trapiceverstaieissi ng al | possible sets of identifiers of
base transcei ver stations and a |ocation for each of
the sets of identifiers of base transceiver stations.

[ of the tern1ned fromthe
?8% %ﬁ Stgﬁse!:c%g zcﬁm;erred ﬁgpeﬁgig‘érﬁ'%?ml’;' %gfa Wﬁ@Odszh@CW? defgrmination
%ﬁh@ﬁq@%t@f&%rnw@gﬁ%cfﬁé et o rllsgsedgerr;njn%g gr?pem%chset of

plurality of base transcelver

iddetifietsfaf @ blucHity af b&@ﬁﬂah@@w&fstéﬂbﬁs tﬁQtrB%ntroN:élls mpac‘fdngllrﬁwhlch a mobile
sets of- identifiers of base transceiver stations are

gericeiinlocatery Thegecifigsal bof idgdifet bf tae plitasty @f bdse @BkdcEivETSations is
of base transceiver stations for each of the
FORRA§DIE:a 'a‘i‘i‘dlprté%ﬁtaﬁeﬁ@ afiatahase theolosli-tr t@blg eorsprdfng3ill possible

anﬁdmmg f% q§se transcei ver stations and the
Ilsocat Fon o1 Sach PP RESAYES apY & lasalias fesreaphyef g Fetseaf identifiers of

base transceiver stations. A characteristic of the zone is determined from the comparison.

The characteristic of the zone may be selected from: the specific set of identifiers of the plurality
of base transceiver stations, and an identifier of a location of the zone. All possible sets of
identifiers of base transceiver stations are obtained by mapping ali possible sets of identifiers of

base transceiver stations for each of the locations; and recording all the possible sets of
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of base transceiver stations in the database. The

specific set of identifiers of the plurality of base

transcei ver stations nmay be for active base 5

transcei ver stations. A unique identifier of each of

the plurality of base transceiver stations may be

sent to the nobile device. The unique identifier of

AT of bAR statl

e o e FRUAS! iy gRERE cBRRRT Bhchh i P gt venttrs

bhisase ebhszeio@ntdtiond ietheligtapagh of the plurality of base

transcei ver stations. The unique identifiers of each

of the plurality of base transceiver stations may be

stored in the nobile device to formthe specific set

ghe PRESHE peti oélldgntl(ggrs Pf)th? n@ra&ybqf aaaettsanafelvbras@ohs @Aag beiov adtive base
The s in a manner sel ected

s P atoriep Bl BeYar e e aa0N ioseq Fenscaeaatons may
ce. . f th bi |
Ségcgnt gth& p‘n%bl[g%k/ kg Jg }Ijhlgl?é ldgrﬂ?ler a%o[f) Heg) Llﬁ%'\)’e‘?f gg:??:atg,a%scewer

device. A unique I

betigrRMaybe sbhto fahfBRSEevRY a8 ﬁ%nte%feaEP8

15 base transceiver stations in the orﬁ
plogiiity of dsk Srassceiverstaibed] TAS uhihie |H§Hﬁhér§ oﬂ%% Sﬁhe ﬁﬂrtaﬁw ?f base
the zone. The specific set of identifiers of each
frﬁ@cﬂyﬂﬁﬁ@ﬁwﬂ@fbemw in itreerTs olwie devicestb adrinQSspasifiS E6d bR Hentifiers of
nobi | e device may be sent to the database by
fr]‘?é"“rﬁ‘i'ﬂ'ﬁ ‘ffQa?fé(ﬁné@'ve"rﬁé"‘)@&eTé‘lefSFQf'n@ By bé injadearinef seteced 126): in a

ur al ase transceiver stations
"" g% °fst§%i“°EFe BVIGE e %’ﬁ%" @R AERE MaRlei 9K @neitp aEPY of the mobile
hgﬁ§; one of: SM5, M5, and GPRS. The sending may be
at preset intervals .selected from tine, at regular
intervals of time, at predetermned intervals of tine,
after a predeterm ned nunber of base transceiver
Stuaiaboidentiierf ittei neabde tewce e seetno demdtabadtthyWaghofane plurality of
nessage size is at a certain limt. 25 The | ook-up
P25 i@nsrglyedatigasiy theorderdn wijeh their delly iatseentened asanes inabile davice
gﬁem ted zone into a set of base transceiver
tl%lers The set of base transceiver station
identifiers may be set on or transferred to the
nobi |l e device. If an observed base transceiver station
TResHekific St onfleriif®s BRRACH 6f tfle glﬁﬁé'h(? Bf bade 'trQnsn:E GerSfkio as stored in the
base transceiver station identifiers anot
pppilel deaite may bé sdanhie tndxtdbase Bt GRLIBIEVRE. ﬁ%%bém setld®entifiers
zone may be used to provide caller |ocation
pifapk pfft%ulq:@grp@y]of base transceiver stations may be sent by a wireless connection

including at least one of: SMS, MMS, and GPRS. The sending may be at preset intervals

PA yerllg c\),{}]r%lleﬁj by each of the

-selected from: time, at regular intervals of time, at predetermined intervals of time, after a

predetermined number of base transceiver station identifiers have been recorded, and when a

message size is at a certain limit.

The look-up table may be used by the mobile device to transiate a selected zone into a set of
base transceiver identifiers. The set of base transceiver station identifiers may be set on or

transferred to the mobile device. If an observed base transceiver station identifier of the mobile



10

15

Brief Description of the Drawings 5 In order that the.
invention may be fully understood and readily put into
practical effect there shall now be described by way
of non-limtative exanple only preferred enbodi nents
of the present invention, the description being with
reference to the acconpanying illustrative draw ngs.
deldick s ib e set d\whsWsEnsEdivgd statich ilidntiferS StbaTBRbblication of the mobile
representati on of an observed sequence of base
daviga s ibe elarted. Ihe eore may beausspqirdvide dildr éuzhiiadindenki@tisre
2 is a schematic representation of a nunber of base
transcei ver stations in a specific zone; 15 Figure 3
LS flow chart for the operation of the exenplary
%r f cﬁs%'\#{o"oq?"ﬁ %’&?"é"gf; Figure 4 is a flow chart for

' ; Ly enbodiment. of Figyre 2;
B BEL e LG BA ne0 o BI7 (R o SR8 Fca A g Fect ere
SHPhER be s aleTel} i ' Lt )
e B Rt 2y AR PR L cBblye o e
presenaiplentiorg thesiesapier berg vafSeferntd 18 tHERIChRpHOME HiB8stRfive
SIM Smart card of the nobile device to determne the
gewres.of a nobile device, and are able to detect if
the nobile device is in notion or is stationary. GSM
signals may be observed on a nobile device
éltrwdsr”vw tear d. The SIM Smart card is becom ng nore
power UlM%%nd is capabl e of performng Ilimted, |ess

41 bV Is: For pohile devices =

e ey B i Sl 8 R T e s B N gtons
PERCHG gRsttioIst ant aneously on the nobil e device. For
nobile devices with limted processing capability,

Eib@e Glss@sohed ajraeprosdnedtion ofeynuadet sfdasdtrdnssiver Staffons in a specific

server for processing. 5 The exenplary enbodi nents are
LMt able for use in |ocation-based services such as,
enment, road fl eet

or _exapple: traffic mana
s AT Flangtr e gpbelor G eemblen ERedmeLaf g,
IﬂQLllrle 4% a ﬁ)(% LR fé/l'% &ple?a%on of the exemplary embodiment of Figure 2; and

Figure 5 is a flow chart for the operation of another exemplary embodiment.

Detailed Description of the Exemplary Embodiments

The exemplary embodiments are able to use observ.ations on the mobile device or SIM/Smart
card of the mobile device to determine the state of a mobile device, and aré able to detect if the
mobile device is in motion or is stationary. GSM signals may be observed on a mobile device
SIM/Smartcard. The SIM/Smart card is becoming more powerful and is capable of performing
limited, less CPU intensive, operations locally. For mobile devices that have a local CPU,
observable parameters may be processed instantaneously on the mobile device. For mobile
devices with limited processing capability, the observed parameters may be transmitted to a

server for processing.
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5 anbul ances, fire brigade vehicles), |ocation
advertising, security (e.g. in cars when they are
stolen), nedical alerts, nonitoring or tracking (e.qg.
if workers have left the office), and 10 road-tol
systens. The techni que all ows observabl e paraneters to
be translated into | ocation information which then
TRéexefplity drhcRith dn@ aré HGEbIL R Akd ﬂ%cgﬁé\%sﬁc%éﬁ'/ige%gudf@s for
The exenpl ary enbodi nents may: 1. be i1nplenented as a
exam@iet on a nobile device or SIMsmart card, or as an
enbedded application that nonitors network activity

and pF¥temgeagemget, i nformati on; 2. use ground survey

and calibration to obtain a database of information

f r om AP Rt MBHRGAMHE G faxis datries. iupksd soupiers noliess polige vehicles,
3896I£n%|es ?‘lpeptl)rl (a: t\'/e?]Plets at al l ows set t! ngs. (e.g.

password protect|on tetection sensitivity, Internet

Pr ot 0gehtiof @hVerisidg0! communi cation, send messages, and
so forth) to be changed wirelessly; 4. use an

anci | baslity 29 ih 6% wAh thipdre 8loleayrs Wi rel ess downl oads

of the necessary nodules to be able to inplenent the
servi pedicga@grt25 5. all ow a backend server to inpl enent
the service in conjunction with network operators.

Ac c es BORPriRg pRitacking eeray if wvorkersi Nave let theadfice), ead for thi s

to be achieved. As shown in Figures 1 and 3, there is
provi FPEE'Y SHE¥ERSd to identify that a nobile device 100
is mnoving along a particular road segnent 102.

Adj acent the road segnent 102 are a series of 6 base
rheRamRl t AL : i . iver.station .
L T Sl B O, ettt AP LSRR B8] g

thas eart eanisfRiforalcrsbédtiofbask88e@iags @ fourth base
transcei ver station 110. Each of the base transceiver

stations 104, 106, 108 and 110 has a uni que identifier

%hat i s comunjcated to the nobile device 100 during
e RIREEROSIBIEBE& Y e when the nobil e device 100

enter t .
? bla‘?mplemented as a client on a mobile device or SIM/smart card, or as an

embedded application that monitors network activity and processes the information:

2. use ground survey and calibration to obtain a database of information from which
locations are determined;

3. use a control application that allows settings (e.g. password protection, detection
sensitivity, Internet Protocol server for communication, send messages, and so
forth) to be changed wirelessly;

4. use an ancillary application that aliows wireless downioads of the necessary
modules to be able to implement the service: and

5. allow a backend server to implement the service in conjunction with network

operators. Access to network services will be required for this to be achieved.

As shown in Figures 1 and 3, there is provided a method to identify that a mobile device 100 is

moving along a particular road segment 102. Adjacent the road segment 102 are a series of
6
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5 cell controlled by the respective base transceiver
station. The nunber of base transceiver stations is
not limted to four and nay be any required, desired
or necessary nunber. However, it is preferred that
there be at least three to be able to provide uni que
sequences of base transceiver station identifiers. 10
BhdeSratBdhia e ; [ vice 100 .
e RS g Pl o B 4 oltBEE e sator
108 a tHifdbaadtlarkiélver StaBeit 108&nd aNélrth A thadeiveP @88 S0 8Sach of the
the nobile device 100 noves along the road segnent
bape. transceivhestatiobs 11 @4, des/ i1 0&arkD01 Othaa v @nhigesSidéhiter g e communicated to
segment 102, it traces out a sequence of active cells
Eecrrbile deyire A0 duringdie: hankshale brpcestves wifenttirembtails @evice 100 enters the
tﬁ nsqgiggrmstations 104, 106, 108 and 110. As cells
SR\ OBVAIRT Bypthe sgspagive Basg ansheivenatiop i eg@umber b basedrangrgiver

[ O tive cells. Depending on the
FRlor R oG o fo R oMY 5 or B0 Gieer gy Howerer,
Tt iSSP MBS tiRdr@bd , - nd the
roszdg segnent 10%% &21@8 Str#%ééo %%g?j%%%g?ﬁdg%néé%%%?'yces OFbase
passeildratatiomideptigersequences, of base transcei ver
stations may be identified for each road segnment 102.
20 The potential sequences are unique for different

speeds éor | ack of speed, such as when at a
d F’éﬁﬁg’f’ Mpesdle vay Whiclrthe mopileraigyice h@p atitectseyhichwilh the base transceiver

Kmig "B, dg B Sg | SHet i G BN phep ivedie Pl dpuce 100
idféd Jldn%_tm%gd ée%m%#“ ‘FO% &Jﬁﬁ% Imoglli hc?erl\(ng:e n@(ytrak\)/grﬁ?sethfz Boaldéﬁ%ment 102,

insufficient time tor the handsha ﬂ)roce
plracs obed QoBericdB@r 4ld cdiS e&okl df Gflich RRIntdIePoy &€ of &glbla?e
0

identifier will not appear in the unique sequence

teriskeivel etatiorsi 1845106 108 wg 1¥thiss leeltsheayrovéridpeat aRPostEMhEBe mobile
100 has passed. As can be seen for novenent along a
fevicet10p Aten be apeionmereeaciNeragis i on (gi ven on Figure 1 as
"forwards") the sequence of active cells fromthe base
transcei ver stations 104, 106, 108 and 110 is 1, 3,

' r ceiLver. stations 104, 108, ,
Defhalnt Bh RN RAGE) SLARRCS U e R SR bafc kensbirec stetons
vt oeenam Slordunl tHee6RHERERehiSI0ORSES, lehceS i
determ ned that the nobil gﬁlggt\s;]iog'e 10%8%21%%%?3\%82%8' possible
thiqueseguapnes, d0ise Fhisseivals@sorishray32aeERiddddr eBE 1088 Begment 102.
very wuseful for traffic managenent, and especially
s Patestial seauentespre Bnideder differert epasds @r acikasfSpeddy auch as when at a
stations 104, 106, 108 and 110 is operatively _

%ts gleSéatr?fac jgms) and differs when traversing in different directions. Speed is a factor

as if the area of a particular cell relevant for a specific path is quite small, there may be
insufficient time for the handshake procedure'to take place before the cell is exited, and thus the

cell identifier will not appear in the unique sequence of cell identifiers through which the mobile

device 100 has passed.

As can be seen for movement along a first path 102a in one direction (given on Figure 1 as
“forwards”) the sequence of active cells from the base transceiver stations 104, 106, 108 and

1101is 1, 3, 4, 2 representing base transceiver stations 104, 108, 110 and 106 respectively. The
7
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server 140 over a tel ecomrmunications network (not

shown). Also, the nobile device 100 is operatively
connected to server 140 via the base transceiver

stations 104, 106, 108 and 110. The server 140

i ncl udes a dat abase 142. Database 142 contains details

of all possible 10 sequences of base transceiver

siqiei seQsenodiedrl@idt whH 4 SFRANALRGce ReBEdrAY; it Yt dtfmined that
dat abase 142 of sequences of identifiers of base

the snobifredeviee 1801 [Etsitrans saitie $dyngpOERI Dhiembisahd sBaSeriti@ipattern very
that sequence, it is possible to determ ne on which
usefihiontrafic mensiopreerdand eepdsiady foewad tafiings  t raver si ng,

gi ven an observed sequence. 15 For a traverse on a

second path b in the opposite direction (given as

SRPELNTfee Gocoh iR 04 10 0B8] Y o S8Rk Redripar =
§<atr\ﬁ3tr Hw&eﬁlg%lecor{lnqgmlcallgt% r?émorbl?ﬁt £I'F>§/n&2¥s Vtﬁl: %obllehde%cé ‘?’OO is

different to the sequence In rection
Etdtively catidedtéd 16 36@6r MlbQfth@bef%@ﬁrbhé‘cHh&%taﬁn@ﬁ’éh CAE Y B8 and 110.
does not have a uni que sequence, it is possibie to
identify all the segnents that have this sequence. As
such, while it is not possible to determne if a
b tereen! Windwghra Aetabass 142 dntabees H2sedtains delails giel Bossibie

ne that a one of a set of possible road

to det
<kt o ArRe et palEs ot therta?"eész%mmgéocaaom%m e catabase 142
ij%\é%]&e%césrbf %eXtﬁQ # g S% trngec |ve 5nsoan é’j?c%oss'ﬁﬁeéocat'ons for that

expresswa a di eren

sigbEreant pyﬁmect!) BetbidVedr \Drgcrpsrégﬁlentré%égﬂle dé\ﬁ&q\sagﬁg&%rms

the el evated expressway may have exact|
sagLshgcgvedfanibasevedisequimeei ver st ations. In such a case
the sequence may be able to be used in ways that do
not require a unique signature. 8 To establish the
necessary data, each road segnent to be identified is
surveyed by traver3|ng the segnment in both directions

lt:(ﬂ' aqlg‘;/?rggq)r?% %%:r rﬁde§ : %lnzg ? ue%(s:l M%é{t \é?%% 2?% a%%%?%; onaFrl]gure 1)
ﬁw@ Qé's):ltan't:%qu%@@ Wer@@t E @andqergs?séﬁ%é &FE 'ﬂ%ﬂsc@&gr statlons 110,

thin coverage are détermn e uni

ncdaemma dridein4 edspetedly. This iSfdaats ® thé SdyaERleVr A fcﬂv@rﬁé @Rs3tioh on
for each of the cells is also recorded (303).

pa¥is8i bl e conbi nati on of sequences is then

In cases where a particular road segment does not have a unique sequence, it is possibie to
identify all the segments that have this sequence. As such, while it is not possible to determine if
a particular segment has been traversed, it is possible to determine that a one of a set of
possible road segments has been traversed. For example, a mobile device in a vehicle traveling
on an elevated expressway and a different mobile device in a different vehicle traveling on a
normal road beneath the elevated expressway may have exactly the same sequence of base
transceiver stations. in éuch a case the sequence may be able to be used in ways that do not

require a unique signature.
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determ ned (304) and the possible sets of sequences

are generated (305). A check is then conducted for

near by segments to ensure that simlar sequences are

not observed in those nearby segnents (306). If it is

not possible to have a uni que sequence (307), one or

nore additional base transceiver station nmay have to

Ticestibedt tBindc@sFERItE ebdHerobdsdgnie B RIAAfied M}veyéoooyl tfaversing

the sequence is unique, the information is then stored

thesedmentiabath agectivdto (d8@B)ine Naerall seqnertie| & vagWg 6eeeldQnd the data

traverses a road segnent 102 a or b (310), the unique

PEREPRY P peYer g0 andhgatarsbe 42 (@81)i e eagUsubali ay orihe eeliethstiare within

of the base tra iver stations 104, 106, 108 and 110

TIFFRYET ﬁstewawgﬁiﬁeﬂﬁrua@ea (flegtifiggofjepchupfitiag kase franseaiving stations
e tr iving, station, 15 and the

A s B hELAY Rbec B3 Fodd (305 e R ihyS & el ieGiiiocs < then

Sehietfnine@ 804 0hd t i ' i Il

devi ce %bogﬁhr%ﬁgmﬁﬁg§ﬁ§%g§%é%gk%?%é%ﬁ%?§£ggkpgcgg é?@en

doheucteell fbr neérby Begnfieksd @Rdure IBaGsImilar 88ReREe4iaROnat bisdeh/R8 in those

104, 106, 108 and 110 (311.). The sequence of

negeytspgmentss(308). I isenot pasainie tehavera utgat isenenddl407) 1608 or more

108 and 110 rel evant for nobile device 100 as it '

390iigRal Base tiapgeeiveHRfion BRrBAYe kg etpster de geeale thei uniqos eequence (308).

Igﬁgre qfn%inunber of MFyg:_Zgibé beLn% recorded in the
'SIRPETEPE ‘T AP A e i REe R e Storsidn e daiaBass; 142(308). cPU
of nobile device 100 (312), the nobile device 100
identifier is sent to the server 140 by the base
WhESEBbik AEvices 1 lt088esldbad Qfhenl o dr1Q 3l i i
i n which thg?r cells %re gnteréﬁ asziheqﬁ% 1¢£§%§%ﬁ%%mmrm
th@ obie\desicea) Girig gisegoreath df@i2 Hadd BinscdiberAtatisntCida, 1086108 and 110
sequence of identifiers of base transceiver stations
duHRg the HBndshal@ procedure s it Betersieghieli of tie vélevantltGBe transcaend station,
%ﬁ server 140 by the nobil e device 100 by SM5, MVB
RS wugw&nmea o2 pldnekase tf@%ﬁ?ﬁ'é%rﬁtas'ﬁn%% 0% 1981811110 is given
' ' rvals determ ned tine
O R ocletton BB e LRk EbRakEATH Bt e R Pl e ppvan
Bas8RINsBAGIAPEtatth 18k, @6 PIBARE ¢4 dTi N8 Thy eré(%fc%f ﬁcgwiﬁers of base

identifiers have been recorded and/or

trepshvgestatione 104 106, 108 ameT aéBvant 1+ fofifeevieX Ais tralbSes the
maxi mum si ze of an SMS nessage is 160 characters); or
reahaoimiestan ayPereeprdaddtionsror wse ofecumber of ways: :

by being récorded in the SIM/Smart card of mobile device 100, and/or in the CPU of
mobile device 100 (312),

the mobile device 100 identifier is sent to the server 140 by the base transceiver
stations 104, 106, 108, 110 in the order in which their cells are entered as the mobile device

100 moves along segment 102 (313).

As such, the sequence of identifiers of base transceiver stations 104, 108, 108, 110 of the
mobile device 100 is:
sent to server 140 by the mobile device 100 by SMS, MMS, GPRS or any other wireless

connection system (316). This may be at preset intervals determined by time (i.e. is sent at
9
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and/or 5 is determned by the server 140 as a result

of the data received fromone or nore of the base
transcei ver stations 104, 106, 108 and 110. The base
transcei ver station identifier and the npbile device
identifier are extracted fromthe received data (314)

by the server 140. Other data (e.g. tine) may al so be
reydisragrbesleriiinedentyOdls ddtithe) bt/ brisr YEr¥adibiehinsg Mrﬁf)er]oﬁgell identifiers
records the sequence of base transcelver stat

iade heenfreeardedmndion @herothe nesshguisize is Al arbitdid BHit (663 %@m ple, ¥
The sequence will be received at the server 140 and
BPHP & SEp ot SN Mebsege isTHR ciBagtyrs); Phathersise uereqlidd dr Begired:
de ern1nes t he novenent and | ocation of the nobile

W8P ce 100 based on the sequence of cell identifiers

Lt wh th th t d
P om t ReEagyahe 270 GRS S0 Ste v sempeiromapeangoreof n
what ﬁg’r%%avér%?atlbrﬁs ﬂ“)ﬁ 166916&%‘3%%8%%8& R g‘fe'v(eé%_t tjon |cfeﬁmf|er and the

requi red by suitably authorized personné

oG Hevick itdrtificareeitaéed f56 &eﬂé’é@%fe@ld&a%ﬁ e ér?ér 1b. kCﬁher data
conmponents but with the prefix nunber c angea

(ep tine) My alsofve eghnaptad bysefverguaoes tds aBging sertdire 409&:6@16 tHeS

not as effective for non-Ilinear sequencing. For a

SPOrRICE Apsa Fansspiverzgon dpriifiers iy dreorsbile fleviadedentifdr €315). of

the base 20 transceiving stations are less likely to

be unique. However, a set 112 of identifiers of the

h [ ] whi ch t
TR BuchbEURBE roiBled bt es 1R Aot e dripoLoate? (4 {1G1Tme
defvel1 ANRREH éét&nﬁ@g th%]n?ovglfne*}%ﬁg Io%Et%%?ﬁ%\ﬁ%‘Blle %e:{c{a q?ﬁ baesed on the

identifiers is observed it 1S possib

sehadnct bicceehtifiersta \tecefed BPit whiert EorfARR witB thosd F@rne@@@f? m the
230 woul d be significantly smaller that the size o

@iaRgtee’ 2e(3 8)2fem the servep 140 antidRR@soi 42 itveayigsecessed when and as
ranscei ver stations 204, 25 206, 208, 210
r?%?ﬁ§§¥FW@EW35§°Tﬁ%p%%W@e%§U”represents the area that

is common to the cells 214, 216, 218 and 220 of the
observed base transcei ver stations 204, 206, 208 and

18 EQureAORE Bamd féf&é{c@hbhéﬁls%@us@ﬁ?&fﬁ% ggr@etn% tﬁj? ‘Ehhtgé gpe ix

to be identified is surveyed by traver

riumbgreshigngldrf@at 11010S2't As SRR IMFigRed PEnEL e REAED RS as Rfective for
varyi ng speeds, and the data 10 recorded in server 549

neRdneRs sedygren@ or { 20& puchHseonmn aelsdmhtécsloerdem#er@%ﬁﬂe base
of the base transceiving stations for each of the
Eptqeyingstaliprsare lesy likglydo perague. Hpwevso skl 1@ otidersifieratf tha base

t%Lscelver stations having a cell in Wthh the mobile device 200 is located can be obtained. As
such if a specific set 212 of base transceiver station identifiers is observed it is possible to
determine that the mobile device 200 is in zone 230. The zone 230 would be significantly
smaller that the size of a single cell 214, 216, 218 and 220 of the base transceiver stations 204,
206, 208, 210 respectively as the zone 230 represents the area that is common to the cells 214,

216, 218 and 220 of the observed base transceiver stations 204, 206, 208 and 210.

-Again, to establish the necessary data, each zone to be identified is surveyed by traversing the

zone in many directions to determine the cell sequence, at varying speeds, and the data
10
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identifiers is then determ ned (403) and the possible
sets of conbinations are generated (404) for al

| ocations within each zone 230. A check is then

conducted for nearby zones to ensure 5 that simlar

conbi nations are not observed in those nearby zones

(405). If it is not possible to have a unique
aoobediatseoer 144Q6) datette 082 (M0H £ TREIGHIGUeGutalifid? 8S&ich of the base
transcei ver station may have to be erected to create
trénsceivingyziatioos fob eavhitaf e cEUb0F Riso tefcorded {482)aThepogsiBie $6mhbination of
the information is then stored in the database 242
|datidgrs isithengrier mﬁ'rh?é (488 bandethe pedsivie RGO egnitiTationshaze gerragated (404)

Q 3 e unique identifier of the nobile device
%’66” '?’%a 9 wfﬂ” N R AT P-4 Fechisdeen qonpstediiey dpargy genes irsensure

-g‘ngflslmgaqg mt%rg)aglo ge%%\ bg(!#(/%cﬁ gors]enear}?a]\{]z%%gs (ggs p IS noypossmle to

as It er's t F &%

ﬁév@%ﬁﬁlﬁq‘uy coabisdtiah (428), 8or anQ@ addﬂ%qgl 10 7 i gtatl&emay have to

uni que i dentifier of each of the base transceilver

Bé erbtten® & the Qfiqueddthbiratich @39, i BisGl ARle 5&, thb MidFRBIdNSs then

devi ce 200 during the handshake procedure as it enters

stheed gethe ddtabask 2¢h@08)el evant base transcei ving station

204, 206, 208 and 210 (410). The conbi nation of base

transcei ver stations 204, 206, 208 and 210 of nobile
recorded in one or

WPl 5B s A0 a8 i 2ong B Ay Fesnsrdeips

S-SR R S i, L0 S5l v

halRBhdKE ipRIcedube 8£I0ENtErQ tHeltR1l §fqﬁé/ Pefevgrﬂgagytratr@@e \X?‘%Ss?atlo 2?46, 206,

transcei ver stations 204, 8, 210 as the no

des/ancie212@0d thausince itiereifieran eacﬂmwtr(eébkaé tranfeiverl StBtionk 264, 206, 208
sequence of identifiers of base transceiver stations
2112 1099g veno the npobile ggvicel280 duylsi th%haﬂ!ésha&ep@wur@s iEhiters the cell

ﬁﬁg‘t} reiﬁgﬁ%%rs%‘/ee%ﬁ%égﬁf}%éfat‘\af £ 8|9!§ e2°g g%@ﬂf@’g 189 §t>r@hmat'on of base

(rélr;'ségiﬁ(er-gwl gns%x 56% 2’6(8 a% 3‘?‘(? f nlwonbtllg Eé/vﬁflgégﬁ emttﬁer %nre] %90 n%y be

reu

téabr@émlo‘ﬁe@fmbﬂerseén@nsﬂr%rwafstef a predet er m ned nunber
of cell identifiers have been recorded and/ or when

t he mbgBegEresirde ih hedIMBneRr dat d mdbild devicé 060, BXESMI fhe CPU of
the maximum size of an SM5 nessage is 160

@Ea@V©¢§W)4bT ot herwi se as required or desired; 11
and/ o

the mobile device 200 identifier is sent to the server 240 by the base transceiver

stations 204, 206, 208, 210 as the mobile device 200 enters the zone 230 (412).

As such, the sequence' of identifiers of base transceiver stations 204, 206, 208, 210 of the
mobile device 200 is:
sent to server 240 by the mobile device 200 by SMS, MMS, GPRS_ or any other wireless

connection system (415). This may be at prese_'t'in_tervals' determined by fime (i.e.is sentat

. regular, predetermined intervals of time) and/or after a predetermined number of cell 'iden.tiﬁers

have been recorded and/or when the message size is at a certain limit (for example, the

maximum size of an SMS message is 160 characters); or otherwise as required or desired:
11
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‘and as required by suitably authorize

is determ ned by the server 240 as a result of the

data received fromone or nore of the base transceiver
stations 204, 206, 208 and 210. The base transceiver
station identifier and the nobile device identifier

are extracted fromthe received data (413) by the

server 240. O her data 5 (e.g. tine) may al so be

extragigdl by server 240. In this way the server 240

records the conbi nati on of base transcei ver station

i dent isfdeermsindaybyttiesamadd Rh@agderisGleofititbeditd fet@ved(fdddone or more of the
The sequence will be received at the server 240 and

| %asertrealscrewertskﬁéoraﬁa%%b%@ﬁezmd(msl)he basretransenivee sta@0dentifien and the

det erm nes the novenent and | ocation of the nobile
BaYIeCEVIFBeHAY &P BiYarRe D thedgerivee daigf(4 @by the server 240. Other data
e fier S rec en co ared ith thos
(e el o3, S RE R el R wao e Sty At hor B
Sorpi o6k badFhndad RP &S fonddentitidrs %b%‘: pS?é %%rﬁtﬁfhre(% 4).
(318). As is shown in Figure 5, to provide a
capability to nake a device |ocation-aware, for
Tocsenuence wilbehersodd sthe sereer 0P biCadre®nShe ddtabzBy 2429416). The
possi ble to make a device "l ocation sensitive". For
ATl ether prlermines thegnovggeniang daskitand e prdbieadévisa 20@ baped on the

web- basg gp Hcatlo or an a pllcatlon on the
WSHPIE CHeRNiI€at s 35 8“%?@8 Dy & B PREPA S taRse SRR from the
gtpas!a 942‘5‘ Ho?rWhQ %r%gr%gg d gaae ase 2@2 L’Gi’j %e ?]cegssed %hen and as

e appI| on on t Vi cé
fe@!@:FHdl tfylsﬁnfa‘ély%thbhz%d basendd @rgcei ver stations rel evant

for the locations are determned, (502) and a | ookup
table is used to translate 20 the sel ected zone into a
set of base transceiver stations (503). For exanple, a
paistshewr iaFigutedy it Rrexidensgaphbilite tdyaske a desing Deatipataware, for location-
stations 245, 7635, 7652, 4368, 79512, 34098. The base
PasgA SHUIER BPICAligns: B May BE Rossidle ‘P@#‘ﬁéﬁe‘t"feaf%?té’ﬁ sesitye’ ber

I Ce Q0 ts SI M ey

§>‘?a§‘r]p9e2 g]%l g%rr&gﬁh% e 9ac\(%nd| B pg:ei}?nc &9 %e? ?é‘ﬁ'ﬁ{}f’?)eoﬁ?” application
e,bﬁl@rme%me &%@ tdth
ORPE KR SA58 4 808 At Bl W 9OEL s e
Aﬁé)lsbléct[d@%e@@plicstldhl dnfthéimbbie ddGics@b BahEiderifels of tRE¥ase transceiver
The dataset (i.e. set of base transceiver station _
pteleams If¢|¢V@FtSf0Tahﬂj|bm’“0tlme detdemited; (502 ant! heoakamepleiissused to transiate
i nformati on may then be used to start anot her
Qﬁ Seieetad 7R Qe ﬁet;géba*ér@nscewarrﬁﬁt'ens émn) ’fQﬁ aramm alpedilzular

on.ﬁrongtigps {n t he sel ected zon

Sr R e Briedite behstohvas St G e Toeh 63?85(6%‘312 "ot base
Qérg}fél%;r‘ sétu%ﬁ! ltaeget ls%; tt}aﬂg‘er??d’ tXI ggeit nﬁ\/e%ob(fe dewec£: or its SIM card

 ocation a as nos devi

' (504). The application on the mobile device checks its current observed base transceiver station

against this data set (505). If it is a member of the dataset (506), the mobile device is within the
selected zone (507). The dataset (i.e. set of base transceiver station identifiers and/or the
identity of the zone) is information may then be uséd 1o staﬁ another application such as, for
example, one that can look for promotions in the selected zone. if not a member 6f the dataset,

it is outside the zone (508).
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currently have a caller-identification function, the

| ocati on-aware capability can be used so that a

| ocation identifier can be provided when a call is
answered. For exanple, when answering a call to a

nobi | e device, the nobile device responding to the

call will display, for exanple: "John 5 calling from
TCeproviePotaler' lodMibh sdrvitdwider balsr Ibeaibn dRBE ah® 88imb& rddke devices
foregoi ng description preferred enbodi nents of the
pirestyave avelist-identificationiirictiorh thelord éorsdvornel capabitity ogrebe used so that
skilled in the technol ogy concerned that nmany

% i2Fatigp jasptEier FANdRetPEgvided é}%erd%?”gﬁa”%fﬁéit Ferexample. aven gpswering a

rati e W t hout arti t he

S8 Simebe A7 s Potts ofvie TeshenfiEs & thochupfgepopr oxampie: “donn
J:éﬂﬁaﬁ‘rbmrbeq%ﬁarrﬂ' nati on using sequential pattern

recogni tion, e nethod conprising: deternmining a
specific sequence of identifiers of a plurality of

base transceiver 5 stations that control cells through
Whiist theee has bbeérededenbied & thakrqgamg @dscnb@in préfével dmbadiments of the

al ong a path; conparing the specific sequence of
presant inFendiers itoill ke yidenstebd by those dxillse intthelestrwloge concerned that many
stations with a | ook-up table stored in a database,
Yaratqng §idsigis Ph?ﬂsgncf&ﬁﬁfurv‘%an?@dfar pperalige giay Pe mede Wiktpukdeperting
]lrglrﬁ tel fresgrtsmv%tlobase transcei ver stations and a

gcatiron foreach 10 of the sequence of identifiers

of base transcelver stations; and determ ning the

| ocation of the path fromthe conparison. 2. A nethod
as clainmed in claim1, wherein all possible sequence
of identifiers of base transceiver stations are
obt ai ned by: mapping all possible sequences of
identifiers of base transceiver stations for 15 each
of the locations; and recording all the possible
sequences of identifiers of base transceiver stations
and the | ocation of each of the possible sequence of
identifiers of base transceiver stations in the

dat abase.

13



10

15

20

- 25

3. Anmethod as clainmed in claim2, wherein the mapping
is at different speeds. 20 4. A nethod as clained in.
any one of clainms 1 to 3, wherein the specific

sequence of identifiers of a plurality of base
transceiver stations is for active base transceiver
stations. 5. A nethod as clained in any one of clains
thd ©aiths Wherein the specific sequence of identifiers
of a plurality of base transceiver stations. is for a
setl. of possthid fer locatiab detaninatidh uéing fequeithnghttas rédoghiid@d the
in any one of clains 1 to 5, wherein each |ocation
conpri sé%eth%’%mwi%ﬂ‘g'ty of paths, and each path

conpri ses. rpI urality of sub-paths. 7. A nethod as

cl ai med i nOgRYIUpRE2 Eﬁec'@T %ﬁqh‘ﬁncf §f Geglifierinb p Blupplily of pasgui@nsceiver

i dentifi ' or‘?sf t{ugtacgnl:x]trol lIs‘ihrou c%latrﬂée/bllﬁgg\f cfe}aa 89?588 wggn traveliing

transceiver s
it entergong@dfalh: Of the ceI I s control | ed by each of the
plurality of base transceiver stations. 14 8. A method

as cl ai medcompatih@indsgecifithiedinte bi@entitirslstes didtaIR} bffoa§ Hansceiver
of each of the plurality of base transceiver stations

ar e st orstafiogegthenibekalid table mtotduen pobiabasedy iook-up eablefd@mBtising all

t he specific sequence of identifiers of the plurality

of base"ROPHPI ERqUERGe of {OgRtifigissl basereansaelyet sigfiobe e fopatign for each
manner oup consisting of: ina SIM

|l ected f t
card 5 oc$ W%Cﬁég‘ﬁaﬁﬁ": gmeﬁ'gf\ﬁ'%& bape,rafseqiver f1aPS AN t he
mobi | e devh&@rm%&é QC§\|09Plo8 aMFr%ml tﬂocomp%ngogyl ce. 9.

A nmet hod as cl ai

whex ei n /@mb‘fﬂb&é‘@cléﬁ@@h'c‘duﬁﬁ \Weréngll pJEQlBI'e s@qmﬁzﬁyé ?f@%ejnﬁﬁers of base
sent to the database by each of the plurality o ase

t r ansceitwmsceivet sthtiods sreiobtainde bor der in which their

cells are entered as the nobile device noves 10 al ong

t he pat h. T@PPing pHerchgiele agauehesspedentifers o basa drandceiwérasitatipns for
1 to 8, wherein the specific sequence of identifiers

of each BF" PHR® BFAIPEY PPS of base transcei ver st ations

3:“ 2nggdb¥&? dnws all g\%tyolss e\C/lI \éqlggr%fi of |§\erwh?rﬁ 8f0ba§§ trénsg? K gtations
in clai rﬁn@Qhe lm&ebf@at:mﬁ t@&ﬁblgl'e%e&%ﬂyée&%ee m‘[gzrs of base transceiver

identifiers of 15 each of the plurality of
t ranscei ststionsinaid dafbases sent by a wirel ess connection

3. A method as claimed in claim 2, wherein the mapping is at different speeds.

4, A method as claimed in any one of claims 1 to 3, wherein the specific sequence of
identifiers of a plurality of base transceiver stations is for active base transceiver
stations.

5. A method as claimed in any one of claims 1 to 4, wherein the specific sequence of
identifiers of a plurality of base transceiver stations is for a set of possible locations.

6. A methodas claimed. in aﬁy one of claims 1 to 5, wherein each Ibcat_ion comprises
a plurality 6f paths, and'each path comprises. a plurality of sub-paths.

7. A method as claimed in any one of claims 1 to 6, wherein a unique identifier of each
of the plurality of base transceiver stations is given to the mobile device as it enters

each of the cells controlled by each of the piurality of base transceiver stations.
14
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. including at | east one selected fromthe group

consisting of: SM5. MM5, and GPRS. 12. A nethod as
claimed in claim10 or claim1l1l, wherein the sending

is at preset intervals selected fromthe group

consisting of: time, at regular intervals of tinme, at

20 predetermned intervals of tine, after a

pr @det eravheaet asodeéd B fcldha s swieramee @hM@é id&rtfitrs @feach of the
identifiers have been recorded, and when a nessage

Si ze i s phraliy Qfeaiearanscellwenstatjoniﬁre sforexeddaochtials; ie thainfadke device to
in claim9, wherein the specific sequence of

i dent i f ifEPehPegife srauerste of [dentifietsrod thetplralify df Aass transceiver stations,
transceiver stations is determned by a server as a

resul t Q€ SIIBI ST‘%'”rae'Bé”'\?éae'?Cr‘%irﬁ%hf@eswuwrélsmg 9frje a SIM card

pluralit | t| 0

for | ocaﬁl }hgn Ogﬁ)%gerv r%gﬁg %%r?xﬁgrldng 32%‘!%? aﬁ'ﬂﬂ %Eﬁg of the
recogni trhdpfle advitg. Net hod conprising: determining a
specific set of identifiers of a plurality of base

t r ansceiAraéthsd &iddmed intaRRbnCEttaln®d 1 ©@l WherbiR a@in%08 RiehtRer of the
whi ch a nobile device is |ocated; 15 conparing the

speci f i dnabiée deyfcejigkent oftheedatababe blyq:‘dcblbahe piyratify obisesse transceiver
transceiver stations with a |ook-up table stored in a
dat abas éta“t"i‘?é” kaﬁ@%iems' whight teeitesiip are shigpdals the mekis ideice moves
sets of |de ers of base transceiver stations and a

| ocati on O’rnglI of the sets of identifiers of base

tragsceiyVfbingd ?std#é?rﬂ d in&f oﬁ-’e% e aﬁrﬁ{'ﬂet% 8 \gherem the spegjfic sequence of

characteristic o e Zo rom-t conpari

met hod adentfterd sTRECH ¥ tied phirBnty 6. ba%‘f?&@bé‘ve‘ ?ﬁtlons as stored in the
characteristic of the zone 1s sel ected e group

consi st imupil@fevice eseapedid databaed bythe mdBiRtdelicer s of the
plurality of base transceiver stations, and an

| dénti f iAgPeted 2 qiayped P elRinof 0.(ihererchespetifc sequamtelvd deatiiers of
clainmed i rpl4 or claim 15, wherein all possible
sets of % ‘ré}b?ft‘ RGP of Agse ransSRieT s1ations detepbRy aswisigss gannection

are obt %cﬂﬁg\g?%eam gé?&:te%' fl’onpas?ogl gOnSSlePll?go??Z Sé\é%ﬂ\/ll\é? and |

identifiers base Fanscel ver "on
t he | ocagprEns; and

12. A method as claimed in claim 10 or claim 11, wherein the sending is at preset
intervals selected from the group consisting of: time, at regular intervals of time, at
predetermined intervals of time, after a predetérmined number of base transceiver
station identifiers have been recorded, and when a message size is at é certain
limit.

13. A method as claimed in claim 9, wherein the specific sequence of identifiers of each
of the plurality of base transceiver stations is determined by a server as a result of

. data received from one or more of the piurality of base transceiver stations.

14. A method for Iocaﬁon determination using sequential pattern recognition, the

method comprising:
determining a specific set of identifiers of a plurality of base transceiver stations

that control cells in a zone in which a mobile device is located:
15
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recording all the possible sets of identifiers of base
transcei ver stations and the |[|ocation of each of the
possi ble sets of identifiers of base transceiver

stations in the 15 database. 17. A nethod as cl ai ned

in any one of clains 14 to 16, wherein the specific

set of identifiers of the plurality of base

transcei vegontanihd B8 Spdcfiic 6 of RiehtfidR d@@%ﬁuén{y%%&%'téé £ce.ver
stations. 18. A nethod as clained in any one of I s

14 to 1Bfatiodseritiaioak-uprthije etoredemt tithiise ohe IOBIOU;EQEIB c@rﬁmrlsmg ail
the plurality of base transceiver stations is sent to

t he nobirPresitisate e identifieryofpashivanseaiver bationsdnd a lachtinior each of the
18, wherein_the unique identifier of each of the
pIural|FﬁSSPdﬁHQQSPf%ﬁ@é@?%@WeeﬁﬁPP%ﬁgd|s sent to the

nobi | e dev& e as it ent the cells

control | ed ?/rménécgha Cf}ara{CEGEStEIOSﬁ’SIZP??frW " g8rgparison.
tr a@SCGIAV,ﬁéthgot é&tdlé?rﬂéd m%%m %4 %EQ%%@gn % ?E%\ngﬁc of the zone '8 ﬁelected

18 or claim19, wherein the unique I iers

25 of t hemphaigralip EansiefingtRife §0ediNS 68 bViBEntifdrabi tﬁ@ﬁluéﬁt? of base
stored in the nobile device to form the specific seét

of i denttiafisceiver stdtiobd @ngh bruidentifieryof @fiochtseof tHeass ei ver
stations, the storin being in a manner selected from

t héBgr ofpneibers3sstqired ipfclain id er cBlinvi16.awidredf alt foesibie etk ef identifiers
device, in a smart card of the nobile device, and in a

CPU of t%@a%riﬁcswafe%ﬁteas arggbtoined y:net hod as cl ai med

: geﬁ??’f Iog(r:) géplrﬁtﬁgggm% Fets fzc\g/)ﬁ!n&n)ge{-n gfeb§ Yartléaen%ﬁgtanons for each of

dat abasendiychaha@f the plurality of base transceiver
stations in the order in which their cells are entered

as the nobietedingaving @ossiicdets df iRndmLof bgsezt?ansc%n}@?its‘t%% and the
as clained in any one of clains 14 to 20, wherein the

speci fi docgiian ahpachi of thetriopsile setobf idemtifrerobf tabetrgpiscaiad stayons in the
of base transceiver stations as stored in the nobile
devi ce i%€PE¥Kt to the database by the nDbiIe device

23 A t
speC| f |mg°‘ rﬁ%ﬁ Oa% C%(fg ({T'%fa %one °f Pl ét?)\f%] "’frﬁ?”btf‘%?%ciﬁf §et of
of base ddh@Recs 'tﬁée;flur§ltt)a$f' bggksﬁréﬁce?\?epgtap%s?s f\gfl chve aSe transceiver

connection i ncl uding east one sel ect
t he grouptieansi sting of. SM5, MM, and GPRS.

18. A method as claimed in any one of claims 14 to 17, wherein a unique identifier of
each of the plurality of base transceiver stations is sent to the mobile device.

19. A method as claimed in claim 18, wherein the unique identifier of each of the
plurality of base transceiver stations is sent to the mobile device as it enters each of
the cells controlled by each of the plurality of base transceiver stations.

- 20. A method as claimed in claim 18 or claim 19, wherein the unique identifiers of each
of the plurelity of bese transceiver stations are stored in the mobile device to form
the specific set of identifiers of the piurality of base transceiver stations, the storing
being in a manner selected from the group consisting of: in a SIM card of the mobile

device, in a smart card of the mobile device, and in a CPU of the mobile device.

16
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24. A nmethod as clained in claim22 or claim23,

wherein the sending is at preset intervals selected

fromthe group consisting of: tine, at regular
intervals of time, at predetermned intervals of
time, after a predeterm ned nunber of base transceiver
station identifiers have been recorded, and when a

ol A et hod as..
grz_?ﬁgg ?w€§83§%ﬁgmgd ﬁgé'ng?l&goficia ithd %I ZOMﬁhereln a Upigue ia&hiifier of

| ook- up th@bbeilel devicelB&antliytht AgtapB ﬂy%ageéff'tﬁ‘eeplﬁrglty of base
transl ate a sel ected zone into a set of base

t r ansceitappceivgestations ertge ortiéren abich ofeir BB QiIrd $ridieC s tHE Fnobile
station identifiers being set on or transferred to
t he rroblqeé'C%IéWPrééhe zp0e26. - A nethod as clained in claim
25, mhereln erved base transcei ver station

i defft i fi‘ee t8f’d ?%Qa'%gﬂ aqy B%ch@"r‘%% 19 Z0hwhesein thgSpesifisset of

g ][ a?ﬁg el ﬁﬁ?egg gféé\??rg]g# tﬁs Ft 51 b bc?se ggr(l)stc%%@?aﬂgﬁlagggolre%r}n the
cl ai med rhébil@BavicNEsh too(f']@éé&a;é b{r ﬁe%ﬁxbﬂé"&%fegl n the
zone is used to provide cal ocatl o

i deast i f i Aakihotas A&madin claim 22, wherem the specific set of identifiers of each of
the plurality of base transceiver stations is sent by a wireless connection inciuding
at least one selected from the group consisting of: SMS, MMS, and GPRS.

24, A method as claimed in claim 22 or claim 23, wherein the sending is at preset
intervals selected from the group consisting of: time, at regular intervals of time, at
predetermined intervals of time, after a predetermined number of base transceiver
station identifiers have been recorded, and when a message size is at a certain
fimit.

25, A method as claimed in any one of claims 14 to 24, wherein the look-up table is
used by the mobile device to transiate a selected zone into a set of base
transceiver identifiers, the set of base transceiver station identifiers being set on or
transferred to the mobile device.

26. A method as claimed in claim 25, wherein if an observed base transceiver station
identifier of the mobile device is in the set of base transceiver station identifiers
another appIi_cation of the mobile device is started.

27. A méthod as claimed in any one of claims 14 to 26, wherein the zone is used to

provide caller location identification.

17



