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1 SYSTEM AND METHOD FOR LOCATI NG AND TRACKI NG OF

NEI GHBOURI NG MOBI LE NODES I N A W RELESS NETWORK Fi el d
of the Invention 5 [0001] The present invention
relates to network tracking. In particular, the
invention relates to a systeJIand nmet hod for |ocating
and tracki ng of nei ghbouring nobile nodes in a

wi r el eS¥SHEMASND METTEARREIR LOCATIOID ANDT AR ACHINGOFt y

the poefCRBRERIREMGpIRPLERIN ARG 6% WGl

range, and increased nobility, wireless networks |et
us live and work nore conveniently, especially with
the rapid energence 15Field ofild Invpritanabl e devi ces such
as PDAs (personal digital assistants), smart phones,
and etc. Wth the increasing demand, w de sel ection

[000H(f f or daliiee pRBdre rifvdnsion avthtes il hetwofld €@ MEnofdfi@Rar, the
W rel ess networking products and services are offered

IPYENCRR RiREaRep 2 SR and racthpd domlocatinga mic tiagking 48 @eighbouring
[ | L el ess network access hot- spots.
rg%@[éo%ggf%ﬁ{ﬁ%ﬁe%&-

er coverage of w reless networks, our
work force is no | onger bound onto desks to perform
wor k. Wor kers can perfornﬁt heir duties anywhere,
anytime with flexibilityB29%€Bdi d be nore productive
if locations of users using the wireless devices can
be traced and nonitored for the support of planning,
[#80* g e e nt Therpbpolatitymd Catriless ne2§odkdingnaasigrowowxpomgnfiaily over the

RS C  ih eraich 08K badbde? e, SRan s gy wircless

NSk 8 fet LB BRVARRK WibIR nfore EHByehldnB JbbhadihiBN wid (O FhpkiP ESiergence
at least three base stations or access points to

of geatlipoytabladlevisensuchas SD Aspersonal| digital nesistanty), goart phones, and
00dQS:, W I LS. net hod, re,base i Qr,.access

egc(ji A %h gﬁeen}cée%lsjling er%qaggT Wide n%elefcﬁign ot ﬁor%ﬁe enterprise and small

office/home office wireless networking products and services are offered in the market.

There are also noticeable increase in public and private wireless network access hot-

spots.

[0003] Under coverage of wireless networks, our work force is no longer bound
onto desks to perform work. Workers can perform their duties anywhere, anytime with
flexibility. It would be more productive if locations of users using the wireless devices
can be traced and monitored for the support of planning, management and optimization

of work flow and job assignments.

[0004] Triangulation is one of the most commonly known methods to
determine the location of wireless network users, The triangulation method uses at
least three base stations or access points to identify the location of the wireless network
nodes. With this method, more base stations or access points are required to refine the

accuracy of the location determined. Further, it is preferred that the base stations’
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accuracy of the location determned. Further, it is
preferred that the base stations' 2 equipnent are

made by the sanme devel oper or manufacturer for
conpatibility issues. In addjtion, the | ocation

detection systemis generally-a dedi cated system which

is costly and involves el aborate effort to inplenent.

& uir06H Jard matit dyahplsanatdeogispeofor anatudisturtr feicogpafBilily issues.

10l 0 re.co nl, ed.. In particylar, an area .. .
o diero e QST SFROURUIEY igao PRl b Steh which s
év%éi%%l ah@ afBIves ERBHraRUITRCD ihPldigentr aced i s attached

an RFID tag and they are required to be scanned
upon entry and exit fromthe area. In the event of a

hsgase tbreak, t.he ceontact |ist i et erm ned by
ORSTSE ot e SPPuselFs HE BB etofe, BT UHTegIORS s fgmmonty
ke, ameparffultalrfek o B oM@ R bdunded BY JaBEHs&Bipped with
the setup of separate RFID enabled systemto enclosé

R seadsr.tachesubjest b be 100ebis sitarhaporith putRdAP g and they are
7. di . Ki .
AR b SRR P L TSRS phORCKIRog g e

@ftbreel, fthe comae 1isllis derfainetd &y ehanted dkilst ofosseisnviidBave entered
form of isl andsﬁtﬂr spots and supsequently matching the
B ter e P GEIIRK P ¢piach draging JeqiEes dBe a¢tHR @I sepArptg RFID

éiﬁw'ﬁagyétan't@eea ¢l thSaRQ%d bé fcdyn real time. For this
net hod,

nore performance paraneters are required per
set to refine the accuracy of the islands determ ned.

0007 t can thus be s t there exists a nee
oo s ]_ igeafe rﬂc}m;ﬁaﬂﬁsg?@? adﬁ%ﬁ@d%%nsw dithod for
thekirgO RRIIB W ANLs T RKIsDGeM EGATRReE VichEondtN&: SFPPerformance

overcome the disadvantages of the existing prior art.
Buameter chapBtqristosin the faocof idhndeomipots andsubsgeattlyohatching the

t he present invention,.therge is ovi ded. stemfor. .
1ol P rer Py er et e pBow g Y ackije p UG bSSidon in
ehlreh€ s Fon@idvabtkod thére pRVOHBIME PARIMIES aftt re?ﬁ?&it pelr X to refine
agent prograns, each for deploying in one of the

the pedueasy of dles/iskends daterpured. vel y, wherein the agent
prograns operable to acquire perfornmance

[0007] It can thus be seen that there exists a need for a simple and robust way
for a method and system for locating and tracking wireless devices that can overcome

the disadvantages of the existing prior art.
Summary

[0008] In accordance with one aspect of the present invention, there is provided
a system for locating and tracking wireless devices within a wireless network, the
system comprises at least two agent programs, each for deploying in one of the wireless
devices respectively, wherein the agent programs operable to acquire performance
characteristics data of a wireless device to be located for locating a location of the

wireless device to be located, and a positioning model for processing the performance
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30 characteristics data of a wireless device to be

| ocated for locating a |location of the wreless

device to be | ocated, and a positioning nodel for

processing the performance 3 _ characteristics data

acquired by the at | east tvvo3agent prograns for

determning the |location of the wireless device to be

dhacategidiics] @9 A quiredonetlendiddisnent Qbnt fregahoyforakkpeining the

t he, positioning podel pay 5 determ ne the |ocation of

19??@%0?@?%@%618%38@35‘6b%é"’ﬁ‘&éat ed based on a

respective distance between the two wirel ess devices

havi ng the agent progranms and the wireless device to

[6809]ocat ednamtt embsdigeenbf yhd nbaleceaspeth e ipositibveng model may
spective di stances may. be . obtai ned based, on,the .

deleatiince theplaepiiigh dBe SRS 145V Ic8Pcee dorpled haoq y pyrespective

diflaRRURREn D b W oss RGN KLABShe %§¥ﬂtgﬁ§gﬁﬁl@|aﬁb[ itROwireless

with the agent program may be registered users for

detisevip be lavsted mat wobdequanglytttasked, vrhergbn Hietriesneictive distededs may be

TSP REP R DRSS B ¥, L0

conprise a server 15 having the positioning node
install ed therein, wherein the server operable to

[PEEYi ve tlineangther smbarisecnibe sdtedess sleviess denlayiag guith thy agent
4?)(%%1‘3{:‘&0%& Oﬂfeelt%%fstewép u%? By ﬁ%%ﬁa?%, %egwplq{(?t ngg?né}?ﬁl{eehﬁositioning

e wreless device oca

mAydd amyr@)indrparated oNPiki sgentgprogmpases subsystem for
storing users registration details and recording
wi rel ess performances and traffic's activities. In the

poeFent e'fﬂ;}q:it TEther Erﬂﬁ%(ghghﬁ syeten®? %g?iutrgnr@nze c?rgﬁfl?ése a server

prodrans nmay conprise t at abases s

s the @ositianing tnivelep astallied isereih, wiherlirets sdewer operablelte receive
lgocat ed are C%r acked.and stored.in t heﬂglat abases

the, PETfRIance CHFRSFIIFIFS L1414, peFHlied b Bii Helest HWYReABSY s Pragrams to

dERFmintd tHRElbcARIPHE 8R RirsR& H&Vice %51)9%&@6@3%%_5@9@% may also
for mapping out wireless performance characteri stics

onfttphise at dajabasey skbsystemetonoitdringivhere registration detdikssand recording

er.for ce characteristics.my mapped | vari oys
B HPOrEaRER GRE B0 S OB 4o BERGH crrhoafREACHS at teas
RRIIFARETBEGE pedbiAs LRkl dolniie thd ddtdbas@PSifbsPlt@n! Nats pdisible that
spots or regions are divided into grids or islands. It
the pasienspefswirplees device to be located are fracked and stored in the databases

subsystem.

[0012] In a further embodiment, the system may further comprise a spatial
performance model for mapping out wireless performance characteristics within the
wireless network; wherein the wireless performance characteristics may be mapped in
various spots or regions based on similarities of the performance characteristics. It is
possible that the spots or regions are divided into grids or islands. It is also possible
that the system further comprises a ranking algorithm operable to matching the

performance characteristics data of the wireless device to be located with the spatial
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that the system further conprises a ranking algorithm
operable to matching the 30 perfornance

characteristics data of the wirel ess device to be

| ocated with the spatial 4 performance nodel for
identifying the spot or regiéh at which the wireless
device to be located is locating. [0013] In yet a
feufiottharceendated foreddntifying tleyspoeon fegionhae whidnthe vsesesadevbee to be
conpgensat i.on nodel for processing and providing
lﬁﬁgggﬁix@ﬁp%es for the performance characteristics

data within a period for conpensating irregularities

due to background noise and radio interferences.

POB34] 1t Ins ypbssi Birdet hembadimenty ethageystahudurtimrowoohgdses a

by the.conpe tion is_ 10,based on a pre-determ ned
lwsuREPn MAel for maestine 480 BRVIinG AyclagValAc for dif Performance
JHBQSKriSHRa%: AMHinss petidt F&Qoﬁ%&ﬂéaﬁﬁg_iﬁ%ﬂaﬁidﬁﬁu@ &b ®Aci&round
bet ween the average values of a period and its

nirecpd gadig ierfereresxceed the threshol d val ue, the

average values of a current period may be used if the

di fference does not exceed the threshold value. Wen
[60LH]f f er ercés paskibiethat e aveergeoelwal prosided bl ke comp@nihtion is
perjod and a, previous 15 excgeed t he

peri od does no
Raggde S0 Rd PLEatlgiermings tgwwaé eVajus ufgét d$ qotamirgdy dased on filed
. . | b : :
e TG s i 2RSS et e
of urpeeiot] apdiits gdccanding padoad exeed ded threskdd yahkethe vaspolalues of

val ue, the, average val.ues ., aof the previous value i

P BB 1 0o 1o 1 (i i it (b XGar s BueRold value,
WHME Atdi FBrend N BER kS tIRY Q‘Ydré’g%dvaiu&%f‘@l@ dulfent F&foﬁ‘f 4di0a previous
and tracking wreless devices within a wreless

peeibdusiors hetvéxeged thel tresholdyvadde, thd pedragesvalues alethe aubrent period

T TR, 8 i Pl e S ST RSB AT cacreee vaues
FhRd agtdl peliod sndahéxtPeridd WkdcRi L8R tHRVAAE vhRebBe average values
| ocated for locatin | ocation of the wreless device

a
of shepreyigunvadue iSnﬁ@Y‘}g@ﬂsi ng the 25 perfornance
characteristics data acquired by the at |east two

agent prograns; and determning the |location of the

[001%] ess davheBert Hpoa of deairesnt 903G, tHRrOR@rovided a method for

IO GRE TGP sking wirdlecs dovices wiihin & witbless netwoyk hirving a plurality of
wireless devices, the method comprises deploying an agent program in at least two
wireless devices; acquiring performance characteristics data of a wireless device to be
located for locating a location of the wireless device to be located; processing the
performance characteristics data acquired by the at least two agent programs; and

determining the location of the wireless device to be located.

[0016] In one embodiment, the step of determining the location of the wireless
device to be located may be based on a respective distance between the two wireless
devices having the agent programs and the wireless device to be located, wherein the

distances may be obtained based on the acquired performance characteristics data. It is
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device to be | ocated may be based on a respective

di stance between the two wireless 30 devices having

the agent progranms and the wirel ess device to be

| ocat ed, wherein the distances nmay be obtai ned based

on the acquired performance aracteristics data. It

is 5 possible that the wirel ess devi ces depl oyi ng

poistiblettha tagentlepr dgyi@mdepleying giitt the eger pergsam facy regiseered users
reI sy netvvorF [0017] In another enbodi ment, the
g’ﬁvﬂfe’ ?ﬁ%’@@%‘g ng the performance 5 characteristics

data acquired by the at | east two agent prograns and

the step of determning the |location of the wireless

[@8Vi]ce t o Ibe ahotbat emtiodimantf dheresierbyoiopeocessinghghe amﬁtrmance
rograns. [,0018 et .angt nbod t he

Bl Rsse PR i 651 oS RRY SFD el BobrbPramb o Sep of

debmatih@ ftHedbtfon PRl WAL RYidRYo bbEodied|isp&torkiél by one of the

agent prograns at a server and determ ning the

ageRidrPgiamst the wirel ess device to be located by the

server. The nmethod nay al so conprise storing users

regi stration details and recording wrel ess

fpetg|or mandaseamsbtlior @frbodinsendahé Micthod sn#t fustheladoatyaize processing

subsystem possi ble that the at |east one of

the, @e%@?ﬁmﬁ Pﬁga%rﬁxgst@é et acguiredh By dbg albleat dwe pgeRishragsams at a
%xﬁreg ﬁt%- QétetRinthel HE 10GHoE TP AR WEBEs &%e%tl{‘éqgca‘?&y by the server.

urther conprise mapping out Wwreless perfornance
Tﬂeanethbé niagtalsoscomprize stoting uedrs eégeﬁmtmaﬂmrik and/\teemelmg wireless
cteristics

W reles formance char
Re Ova?frcsagﬂfi HB&?SOWW&&"F 5hd daabases SYPSVEFH 16 Hqsggleéhat the at
[EREomesS A aet gr@ﬁﬁ@s&ﬁm@& {edatdhsds Sul9S@id! e t hat

t he net hod her 20 divides the spots oOr regions
into grids or islands. It is also possible that the

IBREEC o fora AP Sy e P A s OB fzamappine ou

Wwigdlads§r ot thinde B aMbicBbRSSviRah fti‘i’é FReRSs AAVOAC WllctSh H&Swireless
of the wireless network; and identifying t he spot or

neefgtomncst chatpepristice aver slapped dav vetouso Shes | eicaegiang dased on

t,..a.f r tihe di
rgﬁﬁr‘itgs%gytﬁg &3& qﬁé&&n&% %Bgr%gtgn%t} Ih 5 pgsgq:) I{nghenbnepw further
dgﬁaedbtm Npof ort lRGionk ab §SHEls d)e\lslaﬁist OIt e also gatgible ithattthe method
at abases,
further comprises matching the performance characteristics data of the wireless device
to be located with the wireless performance characteristics of the wireless network; and

identifying the spot or region at which the wireless device to be located is locating.

[0020] In yet a further embodiment, the method may further comprise tracking
and storing the positions of the wireless device to be located in the databases
subsystem. Yet, the method may also comprise processing average values for the
performance characteristics data for a period; and compensating irregularities due to

background noise and radio interferences based on a threshold value.
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subsystem Yet, the nmethod may al so conpri se

processi ng average values for the performance
characteristics data for a period; and conpensati ng
irregularities due to background noise and radio
interferences based on a threshold value. 30 6 [0021]

It is possible that the nethod further conprises

[862Har i ng la idpdssiblethectheahiethbd favier agmprisdsussipafing a difference

G50 PhREHRD T Dbl BB ST s e
thitShsIdVaRIB! wREEInD thel sver® VhRes of fheichird8serion 84 pzt%ﬁﬁi%ﬁ‘ilf it does
e

the threshold value. When a difference between

nagexeast the thiresioldndlueh eWhep palififergacepeativern o esrranstperiod and the
[ | I ayer age val ues, of e

PR R I BT e R Bl VAR ARG e SR of B8 cureent

feeibdesty bhproaided.adehenad digferedite bbiBveeh thicciVleragdaiues oA current
a next period exceeds the threshold val ue, the average
Reairdead apexterigl evsesds the hiesholdniglupeh peyagsetlues of the previous

\Eﬁde%aypﬁéﬁx\rﬂ:‘vﬁehon of the Drawi ngs [0022] This

i nventl on be described by way of non-limiting
enbodi nents of the present invention, with reference
to the acconpanying.draw ngs, in which: 15 [0023] FIG
| illustrates a flr]% Daseriptenafiibe Braipgt ess net wor k

with wireless devices locating and tracking
capabilities in accordance with one enbodi nent of the
[p02Yent i nllaninvemtjon Wik déstitheddyi Whyusef st kmitaglehnbokiments of

i . of f I ti d.t Ki . 2Q.
R R o P T N R
of the present invention; [0025] FIG 3 illustrates a

bl ock di agram of a databases subsystemin accordance
[023 yet dri6t Heillusiraesdi fleot ploh hakimgpr witeless netwenk Woth; wireless

5. [0026]). Fl 4 .l lustrates.a flow chart, show a
Bisee e o wiving i B apo ot i, 30 BB Pedhopp of the
pR&eAr fangeny t h yet anot her enbodi ment of the present
invention; [0027] FIG 5 illustrates a flow chart
showi ng a process perfornmed by a conpensation nodel

[Pé?vﬁ(r:]f Iogg:f’}ﬂ%e ZVﬂlﬁgra?ég% QHBP ﬂiaEFa?:‘i of ]; S&&gm RoF I%%gﬁng and tracking

wireless devices in accordance with another embodiment of the present invention;

[0025] FIG. 3 illustrates a block diagram of a databases subsystem in

accordance with yet another embodiment of the present invention;

[0026] FI1G. 4 illustrates a flow chart showing a process for tracking location of

a wireless device in accordance with yet another embodiment of the present invention;

[0027) FIG. 5 illustrates a flow chart showing a process performed by a

compensation model in accordance with one embodiment of the present invention;



30 7 [0028] FIG 6 illustrates a flow chart show ng a
process performed under an positioning nodel in
accordance with one enbodi nent of the present

invention; and 100291 FIGs. 7a and 7b show two screen
shots of a neighbour nodel in 5 accordance with one

enbodi nent of the present invention. 8 Detailed

[D628]r i pt i drl({. GOBRktrates hiflvev wharh shédweing ropwcsssrperfoymed neder an

foll ow n scriptjon of. a nunper. of ecific.and,
eRiioR R oT S ssBidaai $1aPuc Bbdiment e Atrerd ifiiipnand
inventive 5 features of the present invention. It
shall be apparent to one skilled in the art, however
10029] t hi s Flfsserai onl dhyshow pwacicrasedshait lebut nsigbbour model in
specific details, Sone of the details may not be
FEETsSYOEDN ainadiPE ot SPGBt oY ne

i nvention. For ease of reference, conmon reference
nunmerals will be used throughout the figures when
referring to the sanme or simlar features common to
the figures. 10 [0031] The present invention provides
a system and nmethod for |ocating and tracking

nei ghbouri ng nobile nodes within a wrel ess network.
The nei ghbouring nobile nodes include any wirel ess
devi ces, such as |aptop, smart phone, PDA, etc. The
system and met hod provi des agent prograns for
deploying in at |east two of the 15 wirel ess devices
within the wirel ess network, wherein the agent
prograns acquire performance characteristics data of
a wreless device to be located and determ ne the

| ocation of the wireless device to be | ocated based on
t he performance characteristics data. There is al so
provided with a database for storing the |ocations of
the wireless devices to be |located for contact
tracking and tracing. 20 [0032] FIG 1 illustrates a
floor plan 100 having a wireless network with
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wi rel ess devices |ocating and tracking capabilities in

accordance with one enbodi nent of the present

invention. The wireless network conprises a wirel ess

access point (WAP) 110 for pgoviding wrel ess

connections to wireless devicés within its coverage.

25 The coverage of the WAP 110 covers substantially

the entire floor plan IBGiledhessahfPion110 connects to a

wi red network 120 that includes servers 150 for

providing services to the wireless devices. The

[00B@y ess deMikewith Bed AHdRS shARa®P e YdIREnd ddscripi® bf a number

phones, 112, personal conputer (PC) 113, tablet PC 114

afnepestiice pndyiakteinative embbiliseentieatec p@wctedoto gmwnd Thye inventive
nj ca

T B B S AL Pl bR MR g % o, however

thphispinyaitien ey bgpiaatidednsitiaue smp:ipeslﬁtld@faﬂs Soaiofesk details

therein. The wirel eé; network may be a secured

MY Wirhe desgridegiat lengisogs ngkip %@ursél@é@§¢M@nt ke ease of reference,
MIﬁ%ﬂ?ﬁe?eﬂ%ﬁéMxﬁierstﬁ%ﬁsﬁg ! 5urdd b %?emnﬁ]to the
w reless network as a va use an- agen

samede plinoym deaiures bemmegits therfephres r eI ess devi ce. The

agent program depl oyed in each wirel ess device is used

as nonitoring tools for collecting rel evant

[pesiior rrancnlecmgéﬁ tn%nabh g;%oaaé@a SRR RE " MORE 1oca3mg and

Wi rel ess devices (including valid and invalid user
tm&lrlghmghbduemg gdolift aodes witkined WII:eletsh eetwaky eiThe HBizhbouring
evant

U
PR B ap L RIS RS Sheh S oot SRE ahene £DApte. The
sySteme i M@r ?r@me@ de@ni PRIYrarhy fbﬂﬂaeélﬁshﬁagllﬁrh% Rhstawo of the

detected, wireless devices. 10 [00331 referring
wiselggsalevices awglplat tha| wiselessonetede wherein thgoagenp pmggammacqmre

p‘%iro e c%' ?d@%l réa(t)aap ACSire %sgtr g%cgrl t | CS e\g d determme the

eSS ne us S

lb@ftl@h&ﬁ&l&‘e twireldae dWAER olBe Ickafel MakétEsh fhérpdrﬂ)@mwldeed}ﬁﬁa‘éterlstzcs
twork on the fl qor P‘l an 100. The spati al
f bherart alsroueyidabpithe datehase e sierangthetlpeasionh of the wireless

di 1B RSG5 BhdiEd foi¥ e{ts&tra%kﬁl A ufa&ﬁ floor plan 100.
he

Based on the simlarit At quired 15
perf ormance characteri stl cs data, the spati al
190 is tabul ate according to th

d
[B&%ZE?? v Gggh Elhl&ﬁaﬁem daer pipy ég%mavw %éw%l?@unf‘éwork with
WFdIES dE8Res | Uaﬁ’tmg@ﬁ%cﬁ%ayﬁl #i&.eln £ 1‘95%%1%1 one embodiment

characteristics are co ecte nunber
of the present invention. The wireless network comprlses a wireless access point

(WAP) 110 for providing wireless connections to wireless devices within its coverage.
The coverage of the WAP 110 covers substantially the entire floor plan 160. The WAP
110 connects to a wired network 120 that includes servers 150 for providing services to
the wireless devices. The wireless devices includes laptop devices 111, smart phones
112, personal computer (PC) 113, tablet PC 114 and other wireless enabled devices
(not shown). The wireless devices are able to communicate with each other via peer-
to-peer or ac-hoc connections with appropriate configurations and applications

provided therein. The wireless network may be a secured network. The wireless
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factors including indoor or outdoor placenent, nearby

obstructions, other electronic devices actively

interfere with the signal, and etc. For easy

ref erence, each col unmm of 2005 he rectangul ar grids

180, fromleft to right, is denoted by capital letters

A B, C D E and F respectively, and each row, from

deo'p:es cacbcﬂstngmhei wird]esmhetdvob}y ararried;usitedl at Irmmex\/withv\#heXwireless
112 res position. of elac §1 %g d 1

zfﬂvaf Ho? Al ﬁeéoam.%%%? CBioer e it Frate iSiefed wircloss

de®ldee! Bheé Q& HREHTRS ElpldY8d I1h SallP WiRERE '31@{/1@9 i€ Qééd”z% ABfitoring

row, for exanple, the grid FV represents a gr

topls faeellectpe ralgtnt pesforaanest chanactéristios dagh dor therll@(arby wireless

tial ftormance
TS CPEDERE Nl B Rl e M e SRR ibfi o e
s&ﬁ\relr@%{t &1 Hrobessinge SpoV %c%wlﬁ_gothe[&%ﬂﬂt pifimance characteristics
Wi reless device is within the coverage of the wreless
%effkt he aggith.dbenaeieerschifraae able tetiflenitpfihe lsatignsartadisdetected

acquired by the server 150 via 30 the WAP
q§§b%§hgg§ern1ne a grid 180 that corresponds to the
| ocati on of the wirel ess device. The servers 150
device |is

OEG L or Sl Ferdighe oo &1 1§ et prapmpnecimpdel 40 mapping out
\ﬁyéless]s;g"tﬁl ﬁ)é%?orﬁfahé’e c%%}ac?éﬂfitﬂ:s! Jﬁ'ﬁhﬁﬂhe %ﬂe%sf P@twogbﬁk}; affous spots

3 (at grid EZ), the smart one at gri
QIn dglbhferetfabﬂl@tto e MP 120 1sgpn0®hdléti’)for the eviveddsis dietyaek on the floor

ol D SRRl e, a0y e apmtiied refilt paetess sit

ARy lig0BmBRg tthe ok darl 5@00T HB&l Wn' #esmidaMeC 88 tHBYacquired
5 be identified by a systemand net hod disclosed in

rsrfﬁgaweclpmmstmb datp2 096 7spenali pérdermangy snedtel k9 is tabulated

Det ection and Lqcation of el ess
A0 tohe ROl s ARRL b PREESgul TR 480, The
gl Meand! MRtieeldrnaincoChaRRrfisiés0irt RBinedRly h@EA¢d BY number of
range 140 for the | ocation of each wrel ess devi ces.

fpetosdnolydin, mfiﬁ@' ploedepenplagenes. nepoby obsirictiprsn dikari eleptronic

RO Bl kalery S RCRRAE, GRPRE B bRl ER By Bgpunnn of

thSrectainguIIas }gﬁdmjﬂo dront la€ tblrigéht igdehdtéd byasapial RaeR QB, C, D, E,
rB | ar meaning as the grid 180. 100351 Stil]
apds eFESPeGVEl: midseach Toh &ient K erkationpbfeotebly eapita} letters V,

W, GP?(&T 29€s e@{zvetl@e V‘f)Jsﬂ cg.‘sgf &eh %wgﬁgﬁ lghg&l%b ¥R rdingly

the’ valid us vvlre ess devi ces

be identified by a two letters code representing its corresponding column and row; for
example, the grid FV represents a grid at the most top right corner of the floor plan
100. Once the spatial performance model 190 is established, the relevant performance

data are stored and updated periodically in the servers 150,

[0034] When a wireless device is within the coverage of the wireless network,
performance characteristics of the wireless device are acquired by the server 150 via
the WAP 110 to determine a grid 180 that corresponds to the location of the wireless

device. The servers 150 further identify whether the wireless device is a valid user. In
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15 agent programinstalled therein acquire the

performance characteristics of the smart phone 112a to
deternmi ne a di stance therebetween respectively. For

easy reference, the wrel esg devi ces havi ng the agent
program depl oyed t hereon may Q'so herein after

referred to as "the agent device". In the present

lés d, thedantop 1114 Gt grid (Ifﬁptldbb {4 Poid BHramigl klkedangad BYD, the PC

e RS o e et f AT & ERRD o BN W S e P
o4 28 PSS OEad . bR HYSI0 ol S e Ligrt PAGhe 1459 (i AW)

processi ng. Based on the acquired data, servers
ig g inyetié peirnd he reppsetivedesitiopon tb%m@e}ffﬁthéhft wpelsps devices may

A8 BT IR BB RS vy ST i

‘lS@f;tem@tde\/[étthodi |ﬁ(& Dmctﬂjnsdtﬁrmﬁ:‘au& oﬁﬁd% ueD®ireldd® Access Users in a
| ocati on of smart_phone 112a can be identified by

Qq%za}t?ng%tworlﬁ @%‘é’@?ﬁ% Thessysisgbancomethed of S 1299 5% proximate a
1[)&%%?1& a?oxallﬂg‘f&aﬂﬂiﬁ)%lézﬁﬁg\%relé ?@eﬁ? ' tlh%@sﬂ%f} I?I’?e location
Wre eV| ces are assune of “sinpli

rhigel B40uiscear sxtewdxdvmgaaarrtehm pméae perfommennnd |cba‘ra¢t8r1sta:pahdt&:an be

Rl Py 00RR IO, 1B F laTocbes™ T Blandaver etk and it s a

S%g%fghggg,ﬁegg;qlgtagglesg@wﬁﬁﬁ 150 i ncor por at ed with the
can be’treated as a wireless device for the

purpose of the present invention. [0038] For

I t | tial er f or nance
' o0 Sttt b Bt S A i 1108 @Y foverage
oanh@kﬁl@[eaghbmrﬁnm@m&% oft he vaRatus@k’ wilck®UBRBG&Ehaving the

model 190 can be constructed in a three di mensi onal
agerfeprogism jrotedled ﬁigerelan@qunadk@ nerfointaske shardetofigios oftthe smart

et Ef R0 5Pt sRho S BRPaGinel Ry ARGt ReRterence. e

vﬁféﬁéh@ldéﬁﬁbs habi@ig Whe @lgestSpid@tat® déploy & kiegenanal Wi héntin after
of wireless access points and/or repeaters or
refered &9 8% sthegigerikdeasing ngn e @r@,sgme%é@elapmatlléa dnd daptpy 111b,

b\@ﬂ%l tﬂe 48, 9511 t&rg\%‘ﬁéxxte&v[c%g tfthe lLas%?tr n%ﬁog%'iz? | a%ﬂ{uré %%ﬁpe]rformance

N eaccor dance ano er e
chaastehities tdaat oftthe smart phone 112a and send to the servers 150 via the WAP

110 for processing. Based on the acquired data, the servers 150 determine a distance,
D1, between the laptop 111a and the smart phone 112a, and a distance, D2, between
the laptop 111b and the smart phone 112a. With reference to the two distances D1 and
D2, the location of the smart phone 112a can be identified by finding an intersection

based on the distances,

[0036] In the above embodiment, the positions of the wireless devices are
assurned static for simplicity. It is understood that the present invention is capable of

detecting and tracking positions of moving wireless devices in real-time.
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15 wirel ess network depl oys an agent program

automatically to a wireless device for performng

| ocation tracking. [0041] FIG 2 illustrates a system

200 for locating and tracki nﬁ wirel ess devices in

accordance with one enbodi medl of the present

i nvention. The system 200 20 conprises a dat abases

[90BFyst em Izmunchrs,umdftbatrthm srvere fl 80 aroepapated iwitithe WAP 110 can

]%:ener tor 20 a, user E%I stration adm ni strator 203,
%F?F@g‘F’é ssAgx1ce L1 {BF WPRSSIIROPIFATTE dNVERBA -t or

205, a conpensation nodel 206, a ranking algorithm

processor 207, an positioning nodel 208, a nei ghbours

#8381 209 Emdimpliatyomly ggnerdimonsi@hdspatiabperfystacn lﬁﬁcﬂbl 190 is

i s hosted by the servers 150. The .dat abases bs .
B ORE ety I SECHGR ey B GHIOBe) EPBRHIR G cbe spatal
Rk foFahhdeYmedel Ci@b&ﬁﬂﬂ)@%oh&ﬂlcté&' il BRcdl@miniions hidel for locating
details later. In an alternative enbodi nent, the

ap(ls wragkinm virelsps ievises mbdifferent hiighth.efs example ediffergon tloors of
B’sate deskt op conputer 113 for |ocating and tracking

W reléss devices accessing to the wrel ess network.

30 [0042] Still referring to FIG 2, the perfornmance

reference profiles generator 202 caonstructs the

[9%% al pdf aesREdiees el yel gootsr smbodipaiic dhefwireless network
ELACS TRRGRy 1 A6 IR S0P Ll S A60L0N i hning
the ccﬁmamnha cediaadlytverild bo oa-redeivielidona fagdee Sloorlpances.

The spatial performance nodel 190 requires updating
systematically and/or on an ad-hoc basis. The user

[06£0]St I At i1ANaccRiEh&d %flﬁ?@t‘r a@&ﬁ’er Q&Eﬁlehﬁgi't 54 r;%tsél%sthat the

of new users for the sys en a 5 wreless
wieelessendtwododerdoyedn tagemthp'ogtane Iaam:ameal\lw t& avivareleke device for
V\gg_llo, t he useti regi stration adm ni strator 203
REEeEPME]RRtoRLAFPLt he wirel ess device is a valid user

(or registered user) in a user register stored at the

dat abases subsystem 201. Wen the wreless device is
[PoEMt i fi edlés ZaHWatea aggetem 200dot loeatinigomddfacking wireless devices

s e W Bt BB Ok R BT gl B St 200

REiCEs 4 datbbtedd kitisgdera20aNa gﬁr\f&nhs&cé«l is@fepenwﬁmmwgenerator 202,
regi stration admnistrator 203 nma guest t he
anppes | registraféan admirastyagyyi 29 ragaat arqg&ma/ P4.da psework Aperyrmance

rh&ﬁto?eﬂj&f‘te[ %Bfn%@nsaﬁ&? model 206, a ranking algorithm processor 207, an
positioning mode! 208, a neighbours model 209 and a layout generator 210. The

system 200 is hosted by the servers 150. The databases subsystem 201 manages data
for the system 200. It comprises a plurality of databases that will be described in
details later. In an alternative embodiment, the system 200 may be hosted at a wireless
device, such as the desktop computer 113 for locating and tracking wireless devices

accessing to the wireless network.

[0042] Still referring to FIG. 2, the performance reference profiles generator

202 constructs the spatial performance model 190 as a reference of performance



10

15

20

25

30

user registration adm ni strator 203 depl oys the agent

program 204 in the wireless device. If the wireless

device is not an authorized user, the user

regi stration adm nistrator i 3 may deny access of

that wirel ess device. The us registration 15

adm ni strator 203 may further record the wirel ess
adhardcteaisiickeddta 1f§n; lacamig aisd Wecking vAcdes sleCag baﬂed((MA(h)e detected

ress s | ocatiqns for _futu

REfRaR e Sarstfisi ot Hoob BERan 00w, STHb BrUgbaciomange model

WO RLESS &iﬂ\étu@@ s;fs@erma%am}o bAd/BE ol af KA ik 268 s Itegﬁtratmn

known as "daenon". The agent program 204 1s configured

adeisisaptor 83 dandies negisteftionstdfgrevn aarbyfon die sstom 280 esWhen a

SPERCI06E Bl ool s RECEOER 8 16 ShhPClfE gne vsr

1dgiseatich dddEinBEAMELOZ Bleibihe PWREREShS GiireRBSdevidcCis a VAR user (or
net wor k performance nonitor 205 nonitors the wrel ess

registREIdkuT) ia? e Taigter et aistherdatahaggst subsystanh ¥O1i eWhen the
el déigé B%@tﬁ%%’ 3Ry {h%%%lm%t b thel SIrEld Bkice is

ratayded hiwhﬁraﬁba“d 80IPansat amgng tHeewitkRed het%rldUGWh@l the wireless
ackgrq 0| se and radio interferences in

AKE g e eﬁe%ﬁs@% SrEld usgr. Jhe e reg draling jagminisiraies 203 may
r-cr st ﬂl@"\kzﬁ‘&essadegf?:re th ;i %QF all @,r \%ﬁldt f6r. p%"ftfepfﬂgalgg ?E%non, the

aracteristics of the etect W rel ess device
u&elt egasiration raigeniefratoh @0Bi depbnyisctab agefite pegesn 204 in the wireless

erfor e characteristics pertinent to th of
eﬁgedag? ed\@e‘ég’:ﬁs ﬁwcedﬁa qoﬁeana@éx IRt Wgry ¢ e user reglstratlon

AR ANBIrht3 2 203 'ANK AeAN dcdds®lottsthd 3reRSS (BTIEBRNCEY U%Xmglstratlon
representi ng t he performance characteristics of each

agdmanisegor 288 mpy futieervispordithe wirelest davicofidantiey, such as Media

S RS et BB Br . T e

PeMbMERN4AB e b PEERSRS wilRsfladdcd A peﬁ@frﬁh@‘bﬁ&%ound tasks, often
| ocati on of another w reless device. The nei ghbours

wal as7igegener dhesgent nrpgramoP0é wmurngtomweéhe existence of

[ el ess devi.ce
q‘é\ﬁf!r r}v{egrbgka%g%: 'VJ dlj Fe%e&!a?%%h%%h P Elat%l I?)? fpg Qrigance 66%§ctﬁr1§t1ﬁa of the
detiee wirchise dsviday saristhe qodtiten dand thbeever Q$(B‘fc&f]§roé&ﬁhg, and
data, The | ayout generator 210 conprises a oor

Hend hﬁpsﬁwozliReréqfalan%mae%@s%ﬂsg@%tqrbﬁ@éwgql%sﬁ |n6ﬁwor£ s raffic and
1SRG Bk tfclza VitfS i { eratchLis%Q SHEHSEAI A, 211 gener at es

oor ayout or graphicalTy ‘présenting on a
conput er screen. The access

{0043] Still referring to FIG. 2, the compensation model 206 provides
algorithms for compensating irregularities due to background noise and radio
interferences in performance measurement by using differential values. The ranking
algorithm 207 compares the performance characteristics of the detected wireless device
112a with an average of the historical reference performance characteristics pertinent to
the time of the day of detection, and the algorithm 207 normalizes, ranks and yields a
performance index, representing the performance characteristics of each area covered

by the WAP 110, with that of the detected wireless device 112a. The positioning
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poi nt/ base station generator 212 provi des exact

| ocations of all WAPs and repeater or reflector, if

any, and the layout is overlaid with the floor plan

| ayout. Wth the 10 generated_floor plan |ayout, the

nei ghbour nodel 209 establ i shés an overlay grid on the
floor plan as a reference for identifying the |ocation
mbdedi 208| egsirekedits dsom bt 1dast tvemn d@mstd@oﬁei bad ptodessgs b data for

Rt 3 650N GesmoiGh IR fetes s dISABS RN 2 generates a
iﬂt ol &?&bﬁﬁh&q{&ﬂes Wit ”R}él::ﬁired LRy 1%9‘22{\;5 wnré%ss Qfdlike to be
3 s ted iR

the device to be |ocate e act

treskerh boiihie rgmanhocié stenlach ifor p:rhmrmﬁg thei waedaiesssdemmbmmmons and the
0441 FI 3qllustrates a Jlock di agram of

Byt dst S The RS EEHSt HpEbrprioh Bt deheggton211 and

MR ceFRAh R si@ﬁoﬁ BencP41ES 2. TAY ol Blhn é@ﬂ@raﬂﬁtﬁhag%%érates a

subsystem 201 is divided into two nmai h nodul es;
finpiaple lapet f%@rﬂﬂdmlbf chsetam 20 &rcoamwiem mul e The access

pt%%?t/‘bagg]%a{dgl{]ggler ) %ﬂ géa e?l!: gfﬁgsn%%dsrepeater or

rafiebtdr; df fangSandllie &gaLN 1smad¢tlaed SzQEh $Heoﬂ6§r Eﬁaﬁrlﬁyout With the
regi stration data and reference data for the system

gzeefaﬁflém Plandayquidhe peighpar mﬁslsh%%ew-ﬁhqsg@swerlay grid on the
Foos eﬂgﬁ aagag qzar‘fegé?{ce hf%P qhélﬁ ngt ﬂleo{orcr% chnIf g g@&elesss devices. It is

ori es. namc u
Lﬁ]dettshmd thtit vhedgdhl i‘riaj/ be i @y mlaltrleﬁJbﬁ w8 temdidah sasemdoRRlentifying
server subsystem 320, The cl.ient subsystem 310 stores
IQEAIRN ST VB é*ngﬁsa\*’ttheﬁaﬁ@r%ss nERirkr d hfeomREtca geigen shows

n‘?.)'f Q)Q[ Me28&%iceTRebddd@tddn ‘B'uf’ dfSné labt?\'fét n&ﬁﬁﬁdfglﬂg q{éﬁles?’ Whthin the

clie performance 312, lent locatio
mlralasmewmrghbour 314 and these data are correlated to
each other by a unique client identity. The client
particulars 311 include device type (such as | aptop,

[6864) et c) ,FIG), i3eMus@RECh iU dkOBiagiafl BY ey MRS subws%lﬁ%l of

address, operating systemtype, and etc. The client
Her chinrm:n@relaMZWith onggeibgdineended the presesfinwintion. tHe databases

EOLGIIIES SR HETN T a LR TR DR AR IR 30 e
afia@dfRah nSIdRAIN, TIR Gmdhnid QpM@ing nddld 901 FQURE fehi Bme updating
response tinme, and etc. The clirent |ocation 313

of the WHelessenatwerk pesforsanaep endviraficss J he adwincmedule 382 stores users
rggif]l Jhitlﬁ;ﬁieaﬁtq.da%efe?ée}%rtwte' §%ia 2P qhé tl?stgr%r 560° p?@c%ésrllrgg.daéach of the

hec
modules comprises sub-databases for handling data of different categories. The

dynamic updating module 301 is further divided into a client subsystem 310 and a
server subsystem 320. The client subsystem 310 stores data of devices’ particulars as
feature of the agent program 204. The data includes client particulars 311, client
performance 312, client location 313 and client neighbour 314 and these data are
correlated to each other by a unique client identity. The client particulars 311 include
device type (such as laptop, PDA, etc), client description, bidentity number, MAC
address, operating system type, and etc. The client performance 312 include date and

time of which the performance characteristics data is measured and the relevant
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nei ghbour 314 includes client identity of other nearby

devices, and the relevant date 5 and tinme. The server

subsystem 320 includes a site client 321, site

reference performance 322, Elient capture perfornmance

323, client island 324, clie | ocation 325 and

client neighbour 326. The site client 321 includes the

Wrﬁoemanded@mactqrisats gicludehegnahistrehgh s sigaalitowimd@ée,smmgdqrip
to the.wire n nd the te. of .

richonsSiitie Enf &R o TheRliprBeasar 1 NGRS 9 Befind) eyt wircless

deRRE 6L 4 PorticlanBste 8@ Bhid, bE® tRNGrichRindink0dade AdPHABN e client
characteristics include S|gnal strength,

ngighbane 34 insiusles chientgdenty o -other pleamgiwmee andnthe frelevant date
a‘hlaepl%gr r elsrr%ogeggé}g sﬁb%*&%ﬂ SJ(P qn(ﬁu e%ng s‘i‘%pEl n?dSC?l snte reference
pertor mnce es respective Clien ent

rerfdriieier32peciicat oaproe peffafrﬂaﬁce 13231 dlieat Blaab 328, (Sieﬁﬂl@batlon 325
Su“jn gth,, signal -to-noise rat

ignt F‘?lﬁhli’(é% poftselhq fige clignt, riacluieseie qliseiaidenitysafiall the
POl B LSO 80 AL Gl RO s T
sttki eaferenad giebfovma326 SEEcnrcﬂxieel ieepﬁctiwdemtahﬂyldehtmmrah;l their

devi ces at. a artlcul*%é and date. The admn
francgodapsipstice bickpdg; signal sirepgihgsignaldgpoisg r§P‘P=ef°“nd trip-

rbQfofbd-Qe 0L Qh@%%rreﬁaoﬁhin%nfsla'h@g' $herclRdptea ﬂﬂe@%ﬁ%ﬁnancc 323

poi nt | ocation data floor plan dat a

imtludesi rﬁ@ectsﬂ’eaddandalmtltﬁisland mbdluu@foreiaamkhammwwch as signal

i sl and .X- t | and / b ,
ey HERD oG deterrund b R BTl 25° FiEsriion 325
ih€lGadsi B8 chidh: idesfiticdemd Bertloiond el 404 dét@Qﬁ’ét' &ﬂqﬁ&m\é by the
coordi nates and etc which are identified by th

speyemt 2Q0hi hbe ﬁbﬁ&lnemoufr Bo tqcpﬁistclmgi@nﬁw @@@arby devices at a
p%q tu%é Irt]iﬁneaé;.r{d d@%% ' 511%1 ;f/nrodglfe gg@%ﬁt élbi%ye 1ﬁ faid data 331, asite

1ocdmehldaxa 33n) ra'b@rem Mg@teatmrseaﬁ ac@l@e paiink Maﬁwﬁﬁmmm a floor
and etc. The access point location data 334 stores

plate datac 438 pdibat Misaidansk detaoAdhaneivde iglerd identistes, island X-Y
8@@&@%’6 ?%%rﬁfs g'srgcthukfg&p{dnby eqe%é)nﬁ%r?cﬁéscc‘r@?éa%'ﬁéqfstﬁ%s mg}lata and etc.
Tardsiteo kahii@n 382I a_n.tluﬁeys locdien fdemcity, nbwm’odaxaf ?caﬁrcﬁméndssesm etc
\{sﬂls‘jﬁQlfeﬁ'fl%x”ﬁflwgﬁ%ftk%%’asiwﬁ% PRGREA0NE e Biepdregistaraids contans al
Tl 1st§xlégvﬁs@1% aRIREES tdlifind CAGH! xﬂ%tht?cr@rlbéngrﬂeg’érqﬁ’lo 3entity
w rel ess device I n accordance wth e P

rmmbepri‘daé?naddlrm eopieraing system tpp@ees St ofipr aces point location data

[ act.i ve user, stemin step

38?%@)&%3&?\% Gce?ﬁag?m{/ﬁzfge station par?%;ulars which include ac?cess point identity,

access point description, access point model number, brand name, and location identity.
The floor plan data 335 stores floor plan identity, floor plan description, floor plan file

name, and etc.

[0045] FIG. 4 is a flow chart showing a process for tracking location of a
wireless device in accordance with one embodiment of the present invention. The

process comprises detecting of active user or system in step 410; processing under the
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15 conpensation nodel 206 in step 420; processing

under the ranking algorithm 207 in step 430;

processi ng under the positioning nodel 440; and

presenting outcone in the neLghbours nodel 209 in

step 450. In step 410, the s$§ten1200 detects all the

Wi reless devices (valid and invalid users) within the
compensagion ofioddAR0A 10 sepd20d erdcessirmesundeeithie ankalgi algérythm 207 in

tatys. The . perfornmance .characterjstjcs data for each
T 1308 meregrtis vades T Bostolntin s i 2B GREdniine pyigome in the

&%}%Bﬁ%%&ybﬁy i1 86 450 1FQEp 410 Ahd & sHIEBE0 ddiB&s Y BeBMireless
2 na ronpt for registration as “descri bed above.

y pronp
demicss eyalid 20d intedidowmse vatiin e qvvdrie of Y6APrld{iaddddemifies their

average. value for the rf ormance ,characteristics .data

RS 3mSR petloritfod HafitaTRRFT e Tof o e GRvEGh e atso

JAQUiSR] @ficktsrad i thefaibb s @B Stend 2011 OF SitiPalBterst BR system 200

ranki ng al gorjthm 207 first obtains performance i

redyaprastné forsnegiseati ¢ deseribedagbever by biap d20.nthe lsempprsatien model
rf C 9 d-t hg a ' erfor e

2R PR S e e IR ok " SR ARG R data for

coalpetdatihg Shel irtdomiehies slubab Wacskprbinel ngiss hod PRIE énterferences. In
characteristics data. A rank number can then be

S&Et ﬁ()nga: BYKiNg ra,l,@ritlzmr?é)j 1seokiping @@@f%@glcwchﬁa%{e?istics data that
A DR 8l Wee QoD BoriBihdiRb GNGRT PRSI AU Bifrcl WBbrmance

15t erive y sunmng the ra
chahtepetsist dasm, ofathd whelebo datico randf calhddtes wiffebees between the
devi ce cap be i.dentjfi egéf romthe perfor marhice [

ex. .
PPHOERYSC Aheyacieheios dgiar 14t S mbran ses hep EHE?CP by Hormalizing
th&Hir@enckh Svithof AlihdurR fvalR€oMink €8 RPeEVI £ gygrfﬁlt'rﬁalﬁte index can

| east two nearby wirel ess devices having en
themologr darivdd hly opeaning dreefank n2obp0@4Beh Pasiiiony aad texmeptian of that

h in.FIG t.he. 111 d 111b b
G iV ideefan B PR D EORY i BFr et dReSandResep 440, the
pbliZieningNBoRY208 fHRG 8 TBeOhe Ih&tioh JPERPHirdlbdadanebshid Bt least

col l ect the performance characteristics data fromthe
twraesrby prietess dedees IBainedgent nrhgrapedebbyyved thasein.
characteristics data, a distance from 112a to 1lla
and 111b respectively is determ ned and the refined

jbemt i on dfakirpearse@iipld Bsven ROFIGL A tHeARAptaps 01T Agl V1 becan be
identified. Likew se, the |location of t%e smart phone
ugad fprcighining) the peaitipa fof 1Be smgrtifenpddee olierrpenrbawieranggof the

0§ S T SRl Uy YAGEFHH 908 s
phbnd hE2ausBasedadn thietperformance characteristics data, a distance from 112a to
111a and 111b respectively is determined and the refined location of the smart phone
112a can accordingly be identified. Likewise, the location of the smart phone 112b can
also be refined by the positioning model 208 with tablet PC 114 and PC 113. It is to be
understood that the positioning model 208 is performed regardless of the user validity
status. Further, by cross-referencing the location information obtained by each of the
wireless devices, the accuracy improves. Yet, the nearer the agent devices to the device
to be detected, the better the accuracy. In step 450, the neighbour model 209 acquires

the relevant data and information from the databases subsystem 201 for constructing a
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status. Further, by cross-referencing the |ocation

i nformati on obtained by each of the wreless devices,

the accuracy inproves. Yet, the nearer the agent

devices to the device 30 to E detected, the better

the accuracy. In step 450, t nei ghbour nodel 209
acquires the relevant data and information fromthe

fthatr s grsplsivdllyy stdefor 20dpultting thenzitelesstdemgest 1déatiohb dmrein based

| .an _graphi cal and for outputting the wireless
%’e@?@@c&%&eﬁﬁ%ns therein based on the processed
results. [00471 In step 430, the ranking al gorithm 207

sag_gests process for locating a 5 wireless device _
[B64dd on tlhesteppdil, dhe paking pgerdtbrm2Rikbugkgs pracepsfordocating a

preciated to, the.skilded persan t..the other .
PERBRIEHEE ThEd drine sDfial eireFnBE LRRR! 14U 10 6 Bt hsgiated o
th ISP HGE0h theBihe Rehed inhdthaesl alfSHHL sichGs the higoathidspgested

chart show nqqth_e, processi ng under the conpensati on

in ¢80, a9 hetidigedr dance with one enbodi ment of the
present invention. The conpensation nodel 206

processes and provi des a suitable average val ue for

(6648] of tHI&. Peis faoflomhert Ghawiagtike padcesstngatinddr the compensation
particular spot in a,period T in order to determ ne,

“E‘Pfgi |2t GRSt r P sTogeimeR Afothse Present wyyentiqn.  The
c'gﬁa WAGELS haRd] Q?@ﬁ)r@ésséé Qﬂfgﬁ)vgc?e@ql sJi\EGlfegﬁf'éfa%E NBMeSfor each of

racteristics n a wreless networ [ uctuates in
te pém@amandsclemaaterdntice at a piépeladsprg ima petied JTemf @dermiocietermine
nd .envi ronment t hreshol d , val

t . .
(B o HETEO PR TS 4VIGR, 9 Pefgaitadudidabod fhat RF signals (and

thd MtrflrmaRce QhitabRristiigNin tHaNBelE® JhIRONBEMAYs in ordinary
change in the environnent, for exanple a noving object

epugerrdenth\DependinRenghe peiforimani papmetee dndguvirdrenent, a threshold

fluctuati.on may have a en chan in,the K avera

bt R SRR AR o 3 TSRO g o B o Wher
thdroma & E@npﬁ#@ﬁiﬁ%aﬁé& Mathd efvifinnidnt, Y€ 6296H10¢ rﬁ@ﬁgg dbject passed
that exceed the threshold. The difference exceedi ng

byhéhe RRsigmbisinggrfased and He Beduatioymay hetrea |saddani gange in the

L.nat | ' . QN tk is n bgl ow
oPFEE T GHEBEAL T bieR s ' p RO G B Werage
vahipef iatit@dding pefidd pHae dxdead itigiethtdshylds U diffaRgescaBeting the

val ues. Perfornmance

t%&‘@@ﬁ%@’é{zﬁégﬁﬁ%‘f PletherpExi determipatipn) oAaeqringly, only the
PGB @SHAN thd hesh I FRNR" SeBrBNGed.© Trefore, the compensation is
adapted to identify such changes and provides suitable average values. Performance
characteristics and the threshold at key locations, such as corridors, that are prone to RF

interferences may require frequent updates and refinements for better accuracy.

[0049] Still referring to FIG. 5, in step 510, the compensation model 206
collects the performance characteristics data of the wireless devices for a period T. The
period T can be any reasonable period, such as 30 seconds, set by the system
administrator. In step 520, an average value, Ar, for the performance characteristics

data within the period T is computed. In the process, Ay changes as the time passed.
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25 interferences may require frequent updates and

refinenents for better accuracy. [00491 Stil

referring to FIG 5, in step 510, the conpensation

nodel 206 <collects the perf??nance characteristics

data of the wireless devices'for a period T. The

period T can be any reasonabl e period, such as 30

Isecaclkl perismtanby phlametey,sd diffeBicadoiwdes thatworentll bsdigga average,
20, average value, AT, for the performnce

Rndrddbe PrEanel SHap arerhee Amengur e R Soasatad at st

3. the &fr&feﬁ%ionﬁo&hmaaeﬁﬁinwgftﬁé ABicRaRe ?sdwitﬂi?ltthcgﬂ{reshold

each performance paraneter, a difference between
at repdd0| | thistdiffereniceaiy evithirethan A thegstioltihthe pomypkmsatiby model 206

bt ai ned AT-1 in preyvjous riod is, .
SUrF ot S A8E e pNe 2’ BREr MR e e BochSing: 15ehs difference
dtebals The Gfedhbld, Rie: Qérgﬁ&ﬁﬁltﬁlem'béem(fﬁb ifitHeP ofbhis Bifference of

at step 540. If the difference is wthin than the

themesthevegaget Yadug ohmpenail it cwrisens|avenge yaligy ds, athstep 550. The
SHIEONi0 R YSSRPT0 el Bprcline e RE SRreReiRe (P Endifh Wlfipg trreshold

cessli ng. erence exceeds

dt bep S60p ehthadifesrerite desmaARP thahuhé NessheliNTHet@dspansation model 206
di fference of the next aver asg’e val ue, AT+,, with the
BT BR DO AFIRGR VI HELAT 2t SteptS 78 faplusthor prpgessing. I the difference

. I .

GPERET R LR SRR 10 phUR ROV TRPUERRN, b o egvigupveraee

vatuef Aa. datf sigr BT forifsrtisargirb@ssinfiain tine etdint eb obiipertshtion model
enaati on del 206 10 ves L he next average .

etk Rrefullalic aPrage 39 e b e BANGS daeasieringes for processing

th& R 6 B8 Ghrelds$dDi@ABbelibAMedL Ne threshol d, the
conpensati on nodel 206 saves the previous average

value, AT-1, at step 570 for further processing. In

event ,..the conpensation nodel . 206 pr.ovi des e
[Q@I‘]{]abl e a]i}g'r Zﬁgg & Olﬁ’vegﬁefr?lsh%wﬁgrmﬁr%??g@’g under the positioning
rE6R 208 & hdokdeicd WithRinR GRfvldRgent lotend g@?énlt fHveRfiod. N&t step 610,
W reless device to be located. 15 [00501 FIG 6 is a

the swkatgatlgosthew? gistivecegsed s slsiseripedradbere.t Wé step 620, the detected

i.L1oni el 8 in accordance wth.on .
G X e L
andslkhdgr @diQ)Ofat bEsimdEoh the ppresRaRe dhasctdeaick dhad Abee640, the

At step 620, the detecte étloerf ormance characteristics,
mesitigning wRdelyd (8 pltaips Jhginseormanse (horastesigtien dotpegfpiig wireless

. ol . S _ o
D5 R 80 P 0B BB gy g i
from the respective two agent devices to the device to be located. The positioning
model 208 then finds the intersections based on the detected distances and directions to
determine the location of the device to be located. At step 640, the location of the

device to be located is stored at the databases subsystem 201,

[0051] FIGs. 7a and 7b show two screen shots provided by the neighbour
model 209 in accordance with one embodiment of the present invention. The
neighbour model 209 retrieves data from the databases subsystem 201 , determines the

set of neighbouring nodes based on a specified vicinity from the wireless device to be
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positioni ng nodel 208 obtains the perfornmance
characteristics data of the wreless device to be

| ocated fromtwo of agent devices to deternine the

di stance and direction fromgthe respective two agent
devices to the device to be fBcated. The posi tioni ng

nodel 208 then finds the intersections based on the

toeket et patsaitiag dbs napbadic medts onisdatpin?2d gophealninteefath e FIG. 7a

P BegePomeg oy ST e 0 TR (i R $heva ¢ dpatoiah 7 b floor
St APRBRSWEN BRYSERM zmlfor [&Qér?%arﬁ @&kméapravi@tei ﬁle?é?lgw'f‘he floor

two screen shotsS provid e nei ghbour nodel
niam atkrdwded ngtﬂld linee f@mbo@l arpontdimgie systenpr Onghe ﬂoor plan 711,
tion hbour 209 retrieves
1 5 8P 1 el B RO SR nofiEghe s B AL A8k Bach of
tﬁé lgebgh RobUnAgbYN @otﬁsh@m@de or15aindiReehd iled (N CApldg ¥ould be in
fromthe wireless device to be 18 tracked and

v eheistwiryn theedaskadgtitsdu?15 odies Thiiva seeen shat bor grishibew List tab
');?t e"rglg%%f%aﬁb& hgt ab' AR 1?%?051" 18 hb%ulr,fﬁl‘g%geé Wehin the

yout ows a floor
xﬁd:mmy of thic veirddesis ldeiviog tOI\bd fﬂad:kh& as y\ﬁtiei?s&:ﬁe dét@lﬂs bodatneiphbouring
and tracking row ded therein. The an 711 is
WS EH szgnram theelasts Wnﬁlaﬁdaﬁ%wmlha@ §558% dop theywireless
&l oor plan 711, 5 six |aptops are detected and
their locations on the floor are shown in real tine.
Each of the |laptops is bound by a dashed circle 715

t th . th t | db
PR« e iritan ot RisOdwes e s et G g davises, i i
fol¢ibia tﬁ%ﬁ'tﬁé‘%f prdgfdm DR is z?d%ﬁted-w Pcit6ing B DUl dlsiaﬁée Etﬁplocatlon

720 shows the |st of nei ghbouring nodes wth
opinputitiop tesed hle thdi reskizsé padoirgance cphb@c:terlatm«setd aa;somslemde with a

eta of the, nei hbo 10 wire
G0 BBl mrr et PSRN e oo S oy fher push
th@ﬁfcguérplmfdrhﬁuwl Ecﬁ‘dh@%@rvez@thr k [0052] Dependi ng on
the resources that are avail able on the agent devi ces,

is possi bI e that the agent program 204 is adapted

r?gerf or nA O}ggéeng rf\%\lﬁﬁgr? 1sa%ile Cl%ltéftg Q}Vlrejres(g devices within the

utation e recei ve per

r@hﬂcﬁr&@h& ﬁ‘d:cfé)t'dddsthd: Rrafficead daivtesitib uaddrsioddigibt such system may be
enbodi nent . of the present invention. The agent program
useial fagyidentify mgmepphbpuringaodes daendie vaMGIHagation-bassd; application

3 Bk \ﬂg\géoﬂeﬁosuch as contact tracing and asset checking. The nodes/devices include
any electronic devices that are wireless enabled such as PDA, handsets and other

mobile devices.

[0054] The proposed methods and systems address the challenges in
identifying, locating and tracking both valid and invalid mobile/wireless nodes (users

or/and systems) in a wireless network environment in real time.

[0055] The commercial enterprise which might be interested in pursuing

commercialization of this invention includes wireless network system integrators or



10

15

[0053] As the present invention is able to |ocate

wi rel ess devices within the 20 network and recorded

the traffic and activities, it is understood that such

system may be useful for id $tifying nei ghbouri ng

nodes to enabl e various | ocatfon-based application to

be devel oped such as contact tracing and asset

soheiokipngviddrs evhiddeglnle Woaten baet wgelicaioys &l @tbleottingact tracing,

devi ces t.hat,are wire] ess, enabl ed ,such as PDA, ..

SIS e iE el e ORBIZRIOTIEYN! SRUDE am! RhemeR Drafstivity

proposed net hods and systens address the challenges in

identifying, locating and tracking both valid and

[0986] | d nobiel abavier methodology esay s einsorporatein thts yesisting ) wireless
[

pGuBabord SEangs s BB R BOWARE RS Rl TBesencrate a st of

elHhBb@SHL thotles BOIT SppiNREtion ANMBIVEAA A@ite8N tRlicdI NS loyment and

invention includes wreless network systemintegrators

tegining forswban waransy bameleacyrityh hedithy e piceretadls andushied derdlgcation
| [ t I n Sfracin systens

RPN LS Rerufho P AT A At B Guers BH bl

enhance productivity [0056] The above net hodol ogy may

be_incorporated into existing wireless 5 _|ocation

00%dd syst¥While specific pabodimearschavier been desrribey and iliastrated, it is
of 121 0 ur.i . .
Rl S By S0 poLAUE T DBIRORS ks o
canid b¢ maadei tg teo prewerb ainvevaiohawiholtodepasiéiu fioty thehealpe hof the
.care angPretaiIs anustries for . locatio tracki ng and

IRERIR TeT SR oirdlyst dgvisrlopwinm & d{ﬂcgwssyst%éw bhfapted
g ML R € pREREIAG RO D) B dR Boprg! in the
eneirfyof ehanthesak afedithgions disesse. vari ati ons and

conbi nations thereof could be nmade to the present

i nvention wi thout departing fromthe scope of the

i nvention. For exanple, wreless devices |ocation and
tracki ng system may be adapted for generating a |ist

of nei ghbouring nobil e nodes can be used for disease
control in the 15 event of an outbreak of contagious

di sease. 20
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Claims 1. A systemfor |locating and tracking wreless
devices within a wireless network, the system
conprising: 5 a spatial performance nodel for
pre-mappi ng out wrel ess perg rmance characteristics
within the wirel ess network; “<a@n agent program for

depl oying on at | east one of the wirel ess devices, the
agent program operable to aCiimse performance
characteristics data of neighboring wreless devices;
and 10 a positioning nodel operable to proximate a

h ocat KogsANGe léﬁaﬁif?@%‘d Yi‘aél&ﬁff%eleg?%\ﬁﬁes%lﬁg aODird1B& network,
f ch e , and

w rel ess performance characteristics thereo
gebsgguentipyisingurt her identify a | ocation of the
w rel ess devi ce based on  the performance ,
char att $haiak ipedogmange apgdsl E%r‘ ByC-TREPRGe ALt prisgssanperigmance
a1 BYSLRIMAGCRA A ndi@o gt al M 1, wherein Lhe
positi1oni ng node etermnes the |location of the
wi r el as agae\pregahasedeployimgdisiakes detwkeeahe theless devices, the
W rel ess device having ., the agent program and, the . )
Wb PERERAREDI & BEdyise BETERIMAliFfe CEMACEHYEICR] i RE ecigkboring
BT, <baged on the performance characteristics
ata acquired by the agent program 20 3. The system
accor gdippgitibwing [naddel bperabiertei prokineatoviarletaRs @eyd oLsach wireless
geploginanmﬁth the agent program are regi stered users
ica hasedi M fhes wirpssspppkormgneer lfBatg s tiEins dbeispldiang qugsequently
gg’@llelm l"(liﬁlltﬂgeg elo@atﬁ&e CHO ‘?ﬂct IV%?&I[‘%Q} qg\%@é ﬂ)&%eéi nglprtﬂg r ?ér?oq'mance
I'n the agent prograns. 5. € system according to

cagdomrikticd dutd feuiredBPthesigag progamver having the
positioning nodel installed therein, wherein the
server operable to receive the performance

har a .Sk ' )y the at.. .
Goont  bE SeRLh &R AR Qs GRNL] Al lEpSlup FiR bpRgrprmines te
MeaeIresSihel exietRs tevikebdsed ah adlist@dee between the wireless device having

the agent program and the wireless device to be located, wherein the distance is
determined based on the performance characteristics data acquired by the agent
program.

3. The system according to claim 1, wherein the wireless devices deploying with

the agent program are registered users for the wireless network.

4. The system according to claim 1, wherein the positioning model is incorporated

in the agent programs.

5. The system according to claim 1, further comprising a server having the
positioning model installed therein, wherein the server operable to receive the
performance characteristics data acquired by the at least two agent programs to

determine the location of the wireless device to be located.



10

15

20

25

6. The system according to claim1, further conprising
a dat abases subsystem for storing users registration
details and recording wrel ess performances and
traffic activities. 5 7. The system according to
claim 6, wherein the agent prbgrans conprises the

dat abases subsystem 8. The system according to claim
1, wherein the wireless performance 10

%hara%terlstlcs are mapped in various spots or regions
asedl gnsSystem peserding o %}gm% hefultb@rq%@wmgea databases subsystem for
& %f‘ﬁ'ﬁs&g sﬁgtgon deth{l6 eﬁMSPc%Bn Q¥ d&g équo‘f‘iln%d& dand traffic
erein S or reglions are d i VI

axwu&hands. 15 10. The systen1accord|ng to cIa|n18
further conprising a ranking algorithm operable to

mat ching the perfornance characteristics data of the
’)S"e: ?Lflﬁesa H@%Yﬁ %(gp()ltl&)l 1@% cl glgrf;‘l?fit') e\ghémeﬁl?tltlxg rhgeo?&tgkl% ns conﬁmees the
ditababdsahbsysiae. W r el ess device to be Iocated 'S

| ocating. 20 11. The system according to claim®,

wherein positions of the wireless device to be

4 ocat ng.s din b

SUbS ﬁ% ﬁg{ygti%l aa% (?l’gmgssgmglglcgordl \Héel in qu %%I‘%I%SS pelfOLmance
(fhufe&:ftﬁﬁtlc&omhhléﬂ)m @ catmenpalsi @nle@lﬁ@' bas@f onZfmilarities of the
processi ng and providi ng average val ues for the
pseformteasBaraeEstigst eri stics data within a period for
conpensating irregularities due to background noi se

and radio interferences. 22 13. The system accordi ng
9.0 cl'Biemydm Meefa@idtct NEnAY SWBEEInMAE Y8sis B @i R rdNivided into
the conpensation nDdeI i s based on a pre-determ ned
grissesdandsval ue that is determined based on field
measurenents and sinulation results.

10, The system according to claim 8, further comprising a ranking algorithm
operable to matching the performance characteristics data of the wireless device to be
located with the spatial performance model for identifying the spot or region at which

the wireless device to be located is locating.

11.  The system according to claim 6, wherein positions of the wireless device to be

located are tracked and stored in the databases subsystem.

12, The system according to claim 1, further comprising a compensation model for
processing and providing average values for the performance characteristics data within
a period for compensating irregularities due to background noise and radio

interferences.
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5 14. The system according to claim13, wherein when a

di fference between the average values of a period and

its succeedi ng period exceed the threshold val ue, the

aver age val ues of a current riod is used if the

di fference does not exceed t t hreshol d val ue. 10

15. The system according to claim 14, wherein when a

t.f f eTeneystebe nevoeding heclaiy dRagheivial thesvahee heucupmeded by the

BT BT S Do SRRl ROREt s docmmina
BPREd 0f iRl RERUIARHs ah8 sinlh§igy:34g according to claim
15, wherein when a difference between the 15 average

val ues of the current period and a next period exceeds

eshol d val erage val ues of
b evi BE SrbatPotieol Bairt S MRS oHBE £ ifBese bopyeen the
AReagkr Ak g aV\bé'rﬁJdezﬁﬁi @seylhc%géiuﬂ f)éﬁ(f&i &dkd @lee®Seshold value, the
network having a plurality of wreless devices, the
mta‘g@dvadnmpof 8i agren @eppe-ismppd nf tle dffiremle does not exceed the
Lg- ce nodel of wi reless performance
éﬂ@' °stics within the wirel ess network; deploying
an agent programin at |east one wreless deV|ce
acquiring performance characteristics data of
Hei ghblor sysgemnviacedrdsy @eviatesid, vdpmioxiimat 2 migffaence between the
Iocatigg range of each wirel ess devjce based, on the

WCFASF e¥ues 8 H&Pw%nleféwéh%ﬁ- &t REYIOH g§riphefass ot exceed the
l‘hﬁ%ﬂ&lﬂ )ﬁlu@gth@al/&%%évaq’&s%ff (e @irht %rféﬁ%s BY|deg based on

he perforhance haracteristics ta acquired by the
agent program 18. The method according to claim 17,

erej,n determning the |location of the 30 wreles
lvag;v. oG 4R GECRATE & SeihAe, BRI el i fapssbetveen the

agg}’dgg Salldy bPthe téﬁﬁ'@@%ﬁnfod?a%d aq{eQEg&ngaémeédgqhéNhﬁ@ hERSvalue, the

vice to be ocat wherein t I stance
oetage whinedofxhs pebvican vile ipgoiwedmance characteri stics
data acquired by the agent program 19. The net hod
according to claim 17, wherein the wreless devices

1d7ep| OX fnﬁ‘&h EJI IOC%II g%n@%glzm? mrgzieggnd@\yigesr\ggﬂiﬁtae{vﬁ'gless network

users W r e SS net
having a plurality of wireless devices, the method comprising:

pre-mapping a spatial performance model of wireless performance
characteristics within the wireless network;

deploying an agent program in at least one wireless device;

acquiring performance characteristics data of neighboring wireless devices;

approximating a location range of each wireless device based on the wireless
performance characteristics thereof;

identifying a location of the wireless device based on the performance

characteristics data acquired by the agent program.

18. The method according to claim 17, wherein determining the location of the

wireless device is based on a distance between the wireless device having the agent



10

16

20

25

20. The nmethod according to claim17, wherein the step

of processing the perfornmance characteristics data
acquired by the at least two agent programs and the

step of determ ning the |ocation of the wreless

device to be |ocated is perf Frred by 10 one of the

agent prograns. 21. The nethod according to claim17,
[ﬁiﬂgtaheallddbmﬂEBﬁbmge‘fiQIméEéb@@ﬂdt héerepethf drstreme & determined based

characteristics data acquire t | east two
%fb@’ﬁtpm;f?f&&“ﬁﬁﬁhaé%“%ﬂ%‘é? up acwg&étﬁa%eﬂ‘gww@m ocat i on

of the wireless device to be |located by the server. 15

22. The nmethod according to claim 17, further

tonpr Tlsd mgthed acdondjng seclsim égj wheraini tbnwirdkesaidvsccandploying with
recording wrel ess trafflc activities at a databases

b BeyL P 8re regateprdi et ol SP’HieiﬁjS PG m 22,

wherein at | east one of the agent programs 20

conpri ses the databases subsystem 24. The nethod

2Arcor dhagmtthod| sicordlig wheeleinm it7hevhireiel gss stpperéfo proeasey the

FAGERSE nrera e s Rt by el San B 2et prohRl S the

sgg%fa& L ctﬁe IGRLi6R ofmae fho ﬁe@@&wﬁé Rate i€ h@itned by
er nprising diVvi ng e spots or regions

¢rr¢taftigsragést1mbouaﬁisands 24 26. The method according to

claim 24, further conprising: matching the perfornance
characteristics data of the wireless device to be

KooeL o ol il oo AL oS hgeRUgE i e

the wireless n
peefdir@natchwhi@hisidialani 10glirsd by ehei ot deatioiweagenicab gdmis it a server
| ocating. 27. The nethod according to claim22,

#ﬂﬁi‘r‘ieﬁ‘émlrtgdhﬁ kacgiionyok tha PRTeHgS Qﬁ‘acts&()dweﬂﬂ@t%dﬁé' the 84¥¢ ons

of the wireless device to be located in the databases
subsystem 10

22.  The method according to claim 17, further comprising storing users registration

details and recording wireless traffic activities at a databases subsystem.

23.  The method according to claim 22, wherein at least one of the agent programs

comprises the databases subsystem.

24.  The method according to claim 17,wherein the wireless performance
characteristics are mapped in various spots or regions based on similarities of the

performance characteristics.

25.  The method according to claim 24, further comprising dividing the spots or

regions into grids or islands.



10

15

20

25

28. The nethod according to claim17, further
conprising: processing average val ues for the
performance characteristics data for a period; and
conpensating irregularities due to background noi se
and radi o interferences 15 Bised on a threshold
value. 29. The nethod according to claim28, further
conprising conparing a difference of the average

| ue urrent period with that of its succeeding
%@r. ol wnﬁtﬁ d Resorg g E)sﬂaana%ép%m CRIEFIENE, the average
val ue CJ. e d A .
20 no@a{g&%}ge%etIﬁ%&?ﬂ%&&s&h%ﬁl’dg&&% 825 ‘&%ﬂg gfjrtﬂc w'urehcgﬁ(?@wce to be
caed dithghd wirclkesd parRdnavdeeheaiatteiibien of ek witdesmeavork; and
bet ween the current period and the previous period
does Hertifxgeda PRk of KeEahst Ve the, WiREsageYigydo be located is
%géﬁ%§ of the current period is provided. 25 31. The

d according to claim30, wherein when a

di fference between the average values of the current
ferlod and a next period exceeds the threshold val ue,

e Hiensged naraidede clave 33 dythsusomantiag tiaclippendiggring the

A e

stem and nmethod for |ocating and tracking
i ghbsunethgd aesterdiag Kodeisn W.tihither souprigngss net wor k.

-(Ij-h\?l " 109&? Rg av@%gjci ?c':sl fr ﬂ? d?e?fonﬁgxllc%dc%ﬁ%ﬁ\%rl%({sec!a%q%i a period;

‘Msten1and nmet hod prOV|de agent prograns for depl oying

in at least two of the wireless devices within the

wirel Cé)é@eﬁﬁtfm@rlki‘eg\}mléﬂ@ Aug te bagesreunsr sejpaasd dadjai intsferences

%eionnﬁwb &acterlstlcs data of a wirel ess device
focated hd determines the location of the

29.  The method according to claim 28, further comprising comparing a difference
of the average values of a current period with that of its succeeding period with the
threshold value, wherein, the average values of the current period is provided if it does

not exceed the threshold value.

30.  The method according to claim 29, wherein when a difference between the
current period and the previous period does not exceed the threshold value, the average

values of the current period is provided.

31. The method according to claim 30, wherein when a difference between the
average values of the current period and a next period exceeds the threshold value, the

average values of the previous value is provided.
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wirel ess device to be | ocated based on the performance
characteristics data. There is also provided with a
dat abase for storing the |locations of the wirel ess
devices to be |located for cgst act tracking and
tracing. FIG | for publicétion.

SYSTEM AND METHOD FOR LOCATING AND TRACKING OF
NEIGHBOURING MOBILE NODES IN A WIRELESS NETWORK

ABSTRACT

[0058] The present invention provides a system and method for locating and
tracking neighbouring mobile nodes within a wireless network. The neighbouring
mobile nodes include any wireless devices, such as laptop, smart phone, PDA, etc. The
system and method provide agent programs for deploying in at least two of the wireless
devices within the wireless network, wherein the agent programs acquires performance
characteristics data of a wireless device to be located and determines the location of the
wireless device to be located based on the performance characteristics data. There is

also provided with a database for storing the locations of the wireless devices to be

located for contact tracking and tracing.

[0059] FIG. 1 for publication.



