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PEAK PI CKI NG I N LOCATI ON SYSTEMS REFERENCETO
RELATEDAPPLI CATI ONS The present invention clains

w@eiosiosy9 to U. S. Provisional Patent ApplicatiBOT/USE04/034862

No. 60/512,935, filed Cctober 20, 2003, entitl ed Peak

Pi cking Tine D| [ t he

contents of whi c ar%&%%opgt egﬁp&\fgw?

reference. FIELD OF THE | NVENTI ON The present

|nvent|on relates to |l ocation systens, in particular
HFERENGE $0 REINTERAPRRICATIONYt er program:products for

determ ning object |ocations in the |ocation systens.

BACKGROUNDOF THE I NVENTION It is useful to know the

| ocat iThe pogsepieinpéreionrcladdp pﬁ'mﬁis' tb @r.S Jroeisidnal PaonApplication, Ser.

N p0fiBioade g oiebenso. Shp Sl i Biskiri hmec brsin sed in
%B%ﬂﬁi YRS fedts QAR 48 ihdd Td'h%?elﬁ @g rédeRcbe

used as "a piece of data I n conjunc |on wth o

i nformation. For exanple, know edge about the Iocatlon
@eep ppraaNeENEPNOP conput er conbi ned wi th know edge
about the location of all the printers in a building

can allow a systemto automatically route a print job
from the Jr&RhORvE&RITR YERles IPIcb RS AkRSL 1rpﬁérﬁ¥:1?15r tolHétfiods,
saving time and aggravation. Additionally, th

lspigierhe digb carfipwipioprograimrpradyyds for determinig® nbmeqt laczttmnls dh thg location
can also allow a systemto adjust the tenperature or
FV%ﬁTﬁng of that roomto the individual's preferences

or route that person's tel ephone calls to the phone in
that room These applications are exanpl es

i I of a systemthat allows the

| ocati on of people or objects to be known.

Conventional | ocation systens are generally based on

one oflt iswsefiktolams; thalddagon bf lsdoplmctrhxbjiecti foar samruhfeasmﬁqs The

tinme is_nmeasured .for sign to tra from 0|nt
decagen of P@psf%%o erdhallons 3po aa%v @ﬁ%mw #Rple WbobJectS such as a

R: 1868 e@eﬁ&‘% gliuﬁ etk CHbaied- 1nﬁ)ﬁn£t£tg1| i ﬁ@b@ﬁ%&oﬂ 1a piece of data

e conventi onal Tl'6cat i on systens ate t
dn st noaidnevitie etheminfortation. asrextinpie, kmdwiedge ebowtdhe location of a

%%Etggle ?e?ptop {:oerﬁgutgrec%msbiilge%avlvit}? fcﬁo%%&ge altb%qllt %ﬁet f.oga?tio(n%%lll) the printers

in a building can allow a system to automatically route a print job from the laptop

computer to the nearest printer, thus saving time and aggravation. Additionally, the
knowledge of who is in a particular room in a building can also allow a system to adjust
the temperature or lighting of that room to the individual’s preferences or route that
person’s telephone calls to the phone in that room. These applications are examples
illustrating the utility of a system that allows the location of people or objects to be

known.

Conventional location systems are generally based on one of two methods. In
the first method, the amount of time is measured for a signal to travel from point A to
point B, and then the distance between the two points A and B is calculated. In the

second method, the conventional location systems calculate the distance between a
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RSSI is a function of distance and a path-1oss factor:
RSSI =1/d where d is distance and f is the factor.

wO\hiobe4398e second net hod is conceptual |y si nplBCT/URZ04/034862

the first nethod, the signal wave travels over nmany
pat hs between the transmtter and the receiver,
especially in indoor space. Sonetines these nultiple
prahdmistegaal Sreaciventasad od lilﬁccb'ﬁze& sigedl strengthdsdcation (RSSI). The
kgg %&ﬁhﬁlv %%; and sqnet | %hey arrive at the

glin lﬁﬁ%e"m daasilrinst 1gy) . This neans that
the R g dB hi gher than the actual value or
as muc as % dB | ower than the true value. This
wiletd isaelipaide ahddisihe fakes it extrenely difficult to
determ ne the RSSI val ue accurately in the |ocation
systens that are based on the second net hod. SUMMARYOF
THE | NYENThORkchRg ithadl i8 cGﬁ&gtufaHy' sinfl@tthANERYR5t8A&hod, the signal
that accurately determne the |ocation of people or
oisvetegelsy gvargn@yrm&@l bebweey tlgﬁaansmlﬁ@w@dﬁh@ redéiyen pepegcially in

resent inve rov ides. su ocation
P bpaod  SoRE R el WM R B BB B e o il Bltphase
@@ts@mmeg@ bi@ edin @irhésARSyhririve fat B BecRivied 681-¥efhab@GRSr@lively).
the RSSI. In the present invention, the distance

Béiseems i ﬂter% aptber3 hiiehprehanthsiagel Yalueal asumaghe 30 dB
A GRS kS SRl S BB B ED iy o
dhiermme ¢he/RBSI ﬂ'dillm &icoragsly irhthe pocati embystemvethbi aa based on the second
%dges a mechani smfor determ ning the RSSI val ue

tely regardless of the multiple paths of a
signal between the transmitter and the receiver. In
accordance wi th one aspect of the present invention, a
WM BHBVNVENITONat i ncl udes a transmitter for
transm tt| ng a signal. The systemalso includes a
receiver for receiving the signal transmtted fromthe

t r ansMmhktedlk a nd&Efor ESAtiVE Eystah Lt 2o6Sratdled&bim@ng tHe 16¢ation of
the signal based on a highest peak val ue of the signal

WeeMe Ar abjseippsing g redeied wignel strraathipdigatians(ReSSD). t therpragent
il%x@gtﬁ%l’i{‘g%f‘v?d;eé Qﬁiﬁﬂg dalﬂloyégr&ow @g% afdSBECH Rburhflfy HIETEE the

distance between a transmitter and a receiver based on the RSSI. In the present

invention, the distance between the transmitter and the receiver is calculated in a manner
that reduces or eliminates the effect of multiple paths of a signal between the transmitter
and the receiver. Therefore, the present invention provides a mechanism for determining
the RSSI value accurately regardless of the multiple paths of a signal between the

tran;smitter and the receiver.

In accordance with one aspect of the present invention, a system is provided that
includes a transmitter for transmitting a signal. The system also includes a receiver for
receiving the signal transmitted from the transmitter. The receiver determines the
strength of the signal based on a highest peak value of the signal within a sampling

window defined with respect to time.
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for determ ning signal strength in a conputing device.
The nmethod i ncludes the step of receiving a signal

WO easemIsi ed froma transmtter. The net hod al BOI/US2004/034862

i ncludes the step of determning the strength of the

signal based on a hi ghest peak val ue of the signal

within a sanpling wi ndow defined with respect to tine.

| N andh hesordaioe elithahotheeaspasterfithaopresent dveptidis i rpsth@t @ mrovided
roduct .is prov ded for holding instructio

E‘St TiniBe Fignal SRR A PP PR 1Y Iae@?%w&iudes the step of

%é(,reﬁri Qs gglecrén@ﬁ!ﬁt{édcﬁdlﬂ B3raféiitfer e’?h@ ﬁgthtﬁe alBGBLNGesthe step of

Sl gna froma transmtter

|dn‘$thg e stremgth af the signelhasedion o hijgiestirperk ealithef the signal within

strength of . th base n a highest peak val ue

@fsa?’ﬁgn%wmw &?ﬁ“ﬁg {’.} ﬁoﬁﬂn% ndow defined with

respect to tinme. Brief Description of the Draw ngs The

af orenenti oned features and advant ages, and ot her

f eat u rlvegn@th@r appaof ‘éheonvqnhen,m eomemteri piogrami opduatig provided for
el Ler unde a tothefo

ST R Ran RSBl A bVt Sl i siefel AER, o

lnStﬂubtﬂﬁﬁsraﬁlé efecateday eqtplve hisidnat @insalitted sbaa tlﬁ:ﬁism’}@era The
Qbject identjfier and a | ocation deternining nodu

ARLHEHORFFrE alsa ﬁx‘%%‘léf‘éép delsrmine thegrengihefithesignat |b§§ﬁdémzﬁ highest
t

Pl THLEbEhe el (fh  mpHEL Fdoh Bl Rl Plckpdcl B ime.

obj ect |dent|f|ers, a location resolver, and an

tiqnal fixed_locatiqn identifier; Figure 3
%%%QQBQ%MMnHH er according to an
enbodi nent of the invention; Figure 4 is a perspective
view of an object identifier according to an

enbod ﬂ}hgratforcmemh@ed edwres amd advamiages; end ethebfeatures and aspects of

A S P R NPy BB

ideyeeiptibR Bnd bt Iﬁnﬁngﬁfdwih ai@Ssrein:net wor k connection
el ement according to an e odi ment  of the invention; -

3 -Figure 7 illustrates a fixed location identifier

accor q?iiélﬂe L] qu@ﬁra'?m%kgﬁﬂltﬂﬂ%c&t%% system having an object identifier and

a location determining module according to an embodiment of the invention;

Figure 2 illustrates the location system in more detail that includes a network
connection element, one or more object identifiers, a location resolver, and an optional
fixed location identifier;

Figure 3 illustrates an object identifier according to an embodiment of the
invention;

Figure 4 is a perspective view of an object identifier according to an embodiment
of the invention; ’

Figures 5A-5C illustrate various methods of operation of an object identifier
according to various embodiments of the invention;

Figure 6 illustrates a network connection element according to an embodiment of

the invention;
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invention; Figure 8 illustrates a |ocation resolver
according to an enbodi nent of the invention; Figure 9A

w@e@siodn3o a net hod of operation of a | ocation PEBUE2004/034862

according to an enbodi ment of the invention; Figure 9B
is flow chart showi ng an exenpl ary operation of the
| ocation resolver to determ ne the strength of the

r ecei \FReghrs 7 iadtrates adix@d igration aientfibroaticomitg tofan tehdodiment of the
i.nvention; Figure 9Cis a flow chart illustrating that
t“ﬁ‘@nﬁ%k pi cking nethod of the present invention is

used i Qﬁhﬂﬁg@ﬁa 1691 194akibn ?&@R}%r %\f_,?&lﬁgwpl : Qdéﬁﬁer?t%f'ﬂ?e

aflo art ustrating that e pe ing neth
aivemtien;pr esent i nvention is used in conj unct| on wt h

time '.verit;.Fi ure.9E i.s a flow.c illystrati

that CHETHONSRY LR HEoRBEREaP Srtiom ot ¢ Rauiamreialiritrafitie to an
lefnblda Rk Bf GRAIKRELAON W th pol arization diversity;

Fi gure 1Q0A depi ctsan exanpl eof the received signal;

Fi gur &FigoB9Bdapiflowshart shewipk enfexemplaropsratiog of |tlg€nlapatlon resolver

d
S BRSBTS 360 ¢ o Py e
yaddn€isn;ar e sel ected with the sanpli ng wi ndow;, Fi gure

illustrates a | ocation syst em accor to a further
enmbodithge 96fis ¢ Hlew chae Alibting that the pleg pickipgaeethed of the present

F?ﬁ&e?ﬁﬁﬁ'ié ded ¥ ‘BICtlenW%ﬁ’h‘%ﬂiﬁ %m installed at a

['ocat1 on accor g to di ment of the
I nventhigure 9Bnid a Fﬂogm}mrtl illhsisating thees thee peak pking method afthe present
f.or use.in g net wor k con ectl n element or a location

AREHEOR i used 5} cRTRgCHEn Hit é’r%% Vﬁrémy of the invention.
ADETAILERPBEGR) ol @Nafeendstafing TP Eﬂe%ﬁk 1c9{ngt1ﬁ@hod of the present

present invention are described bel ow.
invention is used in conjunction with polarization diversity;

Figure 10A depicts an example of the received signal;

Figure 10B depicts an example of the received signal with a sampling window
superimposed on it; |

Figure 10C depicts an example of the received signal in which peak values are
selected with the sampling window;

Figure 11 illustrates a location system according to a further embodiment of the
invention;

Figure 12 provides a perspective view of a location system installed at a location
according to a further embodiment of the invention; and

Figure 13 illustrates a network interface for use in a network connection element

or a location resolver according to an embodiment of the invention.



10

15

20

25

30

however, expressly noted that the present invention is
not limted to these enbodi nents, but rather the

WO paos04398n i s that additi ons and nodi fi cati onsPEDUSEVEL/034862

is expressly described herein also are included within

t he scope of the invention. Mreover, it is to be

understood that the features of the various

DrradinEDEscriesoni bed herein are not mutual ly

excl usive and can exist in various conbinations and

pernutations, even if such conbinations or

per ”“’C%hhﬁ%t%ﬁﬂéiﬂé of g ?re@éﬁg ERRL0E 51%' déﬁcrYHeH'%‘a}Gw. It is,

departing fromthe spirit and scope of the I nvention.

hbreevdr] expresalyinoedehdtdbie peesdnt afvehtien pres Emited by dwess @nbodiments,
rovi.de§ a | ocation syst.emt hat n be used t.0 | ocate :

B B oo s B SR ot oo gty ¥ HobS xSy described

hBRid dibdbiaddea TR didRBpe ofe BfveANoR f MRS, & i9%0 be

receivers pick up energy transmtted froma device

tnéagytood thehthgJeaiwres bf dbetvatideramlfddements dessribedhegrmintare not

coupl.ed to the people.or objects,.The ex | es, of .

&uglzaéfsyo cﬁlﬁlivg a ﬁg?gvlﬁé& Vfuﬁécﬂs ﬁagbfqﬁlpgﬁ, gugf?efxa}l’fa%ons, even if such

casbibtietus peynitiionsanenet hisapiess héfoh, witheut depading From the

system processes the data obtained fromthe sensors

spigt ard saeae pf g ppsatiPhg equi pnents using one or nore

conmput ati onal techniques to determne the | ocation of

the people or objects. These conputational techni ques

i ncl uf@ae ilbnstrativeeenmatdiment dfelc prosent trivantia @bides a location system
ltilateration, received signal strength, and

%ﬂé‘ﬁﬁ% € USCH Q) LACE RPERIF SF P@ﬁ%t,g Ry F%evﬁf%?ar% inflooss i ipdbe

e sV e BmER! & drrdy SfbehREEE5EREQVES Rde%r&le&/;&- trahSfiitted from

illustrative enbodi nerit provides a techni que that

atdevice eg)RFuchi agraalobict ayfifiertand adrausmitisk,ycouplied tarthegeople or

| i f bj . i cul ar.
phetsy Tk e Ao SSmB R el Hegibsiyac ediia ok v
Reqsdr@HARFpaddailghdonfa® ). The BodatiGihSmtenP pkessad the dafa obtained

the RF signal within a given sanpling w ndow, which is
Siops g sensorsandis thaisupperting CaviPBISNISOF P E (06 FRose eemapwtational

S St e ity locplh 5t BEdmdn oi@RP" k8L Gublialigna
teehaiqueeintind&fbus ngmdt Emited &, priagehition mehilitematiomeceived signal
TN LT T
WwithirBferddck ‘t@ﬁfgﬁfé 7 Fg%’ ﬁﬂilsﬂﬁme_ &b ddfiReRpP5Eds, a techn

[Ir)? é%ue that
I nvention. The exenp y location systern 100 i ncl udes
ahlizdsj RIE sighal strength tr acg0tatedy detarvhine dtei locatbatod it proply or objects.

Eggzlilrltigul%é 'theTi %st?a?ijvg %&bbgl%’]etnlt gc':c%;ategig %etermines the RF signal strength

based on a highest peak value of the RF signal within a given sampling window, which
is subsequently used in the location computation process. One of ordinary skill in the art
will appreciate that although the illustrative embodiment will be described relative to RF

signals, the present invention may apply to other types of signals, such as US signals.

Figure 1 is an exemplary location system 100 provided in the illustrative
embodiment of the present invention. The exemplary location system 100 includes an

object identifier 800 and a location determining module 14. The object identifier 800

-5-
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- 5 -may be coupled to an object such that a | ocation
of the object corresponds to the | ocation of the

wobkjosot3dsdenti fi er 800. The object identifier BODUSHY4/034862

be any device capable of transmtting a signal for use
inidentifying a | ocation of an object. In the
illustrative enbodi nent of the present invention, the
ydmtcouﬁkeﬂttd) fn e5je@Q0clciat Hvchtigyl efithedgdct cor@sponds to the location
d Th t {
PR Gt B iR 6 OB HERSAS 00 g e B s capabl o
conmu nt?rg:gaatl iggﬂ & 5 evi gben f'\ijse E%ﬁa{ag éiﬁ)%ﬁflﬁﬁ Cg) nIen the illustrative
ﬁe‘tbmdmkena nfthapyesamvircationthb bbjeof idetifiep BD@bam@e implemented in an
f or mat,i on, r iver, a tran tter erfac
STt e e SR dralke 0 PRR T BR RS BT g o
?rdcegsek PP RAbRYWRDuter (atﬁ}aonaﬂdﬂgn@leasﬁg@ﬁt B%BM%1&%’1\Q1eV1ce

he Inter net, an [ nt ranet, or netr opol itan network
Theh 35ct egdlvler nh@nebé netwairk endany mtmmakabé@ @ﬁmaslpalatmg information,

I 0ot h net ul ar
RPEIT, DRbim B Rsr U fly 510l 3okap YRS gyueowort

RELVIRY Mocﬂ&@@rr@tvﬂ@kt(DAmram REDRSVORN(W ADY), thB@nternet, an
invention, the object identifier 800 transmts two

IRfEEt OF 8 P&etroaw@am aefiorli Bhe RAEVPESHANBE Ad/itedess Retwork such as a
étb&c ln@fwdv?ﬁjl agcaeﬁlulag Rk %rGﬁgiOoa"é‘&fjn&w%% Andrd Wemd network, or

ent| ier I's a group designator e
ISdtﬁﬂbﬂfCl‘E)lIEOlfﬂytV\bekl n many fornms, sone exanpl es,
according to various enbodi nents of the invention,
i ncl ude numbers, letters, URLs, MAC addresses and IP
addr e98R8rdingd® VARbELdm bR befhea%n%hl th® ebﬁeﬁeéﬂtﬁeﬂ 800
below in nore detail with reference to Figures 3-
Messmids e identifiers wbe ilentifier eofresprandingteribg mmculhteobJ ect identifier

on_det.e LN dule 14 i,nc
595 3 8PeCoB Il P VPR ik EelP of R E Y s MRlgeptifepsgmay be in
init@ly 8N & BYm6 evingResMbbddrding & ViriRe embbeintetEsMthe ﬁlv%ﬁtﬁ)n
Iocatlon of one or nore object identifiers. Accord

welyderusihers Mg R ssMAC pddressay angt FPowddrespes. |181@a>b1 eshldentlﬁer
%6¥I)T,ghﬁ‘b9 'd@&n%%yélsw%ﬁ n{B?é( 9th& Mﬁerefé?&m@ to ﬁ%ﬁ es 3°§<c

i'nati ons oW n
connection elenment, a fixed |ocation identifier,

| ocation resol ver, _.a_ datab oI o dat.a,
e oot ASPEITE ARG e of gy e %&%mdetenmmng module

1Atesf iRERde anpRRrha LagBidet H&Eﬁmhﬁfngaﬁﬁﬁ E@(ﬁmples include any
i npl eénentation interface, a database interface,

devige mithandglligence tg ;deterrainezcbcﬂonmmﬂope & NEe pbject identifiers.

AL %él%lng to vra%raﬁsnentﬁt)oe@ﬁmerﬁ e i ntuon R oocla'{ ot d¢ gr(fimmng module 14
may include one or more, or combinations, of each of the following: a network
connection element, a fixed location identifier, a location resolver, a database, topology
data, an electronic device, a web interface, a network interface, a specialized network
interface, an implementation interface, a database interface, a network and/or a
specialized network, a receiver and/or a transmitter. According to various embodiments
of the invention, the location determining module 14 may have only a receiver, only a

transmitter, both a receiver and a transmitter, and additional hardware if desired. It will



10

15

20

25

30

of the invention, the | ocation determ ning nodul e may
have only a receiver, only a transmtter, both a

WO e@sioN3s9 and a transmtter, and additional haPCIWESE04/634862

desired. It will - 6 -be apparent to one of ordinary
skill in the art that one or nore conponents may be
distributed in a wide variety of configurations.
/hﬁappﬁiieﬂigo tode \bAbidinssy slkitlanl teeit hatdneldd ndeé €6@Pbdnents may be
i pventi the present invention may be used to
dgﬁtEPWF & aa""l@?c‘ﬁ‘ﬁleﬁ’rp fsonfignrahonset with the | ocation
determ ning nodule 14, or of the nodule 14 itself. In
such an enbodi nent, the | ocation determ ning nodule 14
maybe Axscnnbng  wpiBus embedipehtsefdife piesteﬁt ivemtivg, iHespressnt

l.ocat onr at i 0 one of nore ct identi ..
R o My s s st gkt ARyt P Brike nsghisidetermining

fh@be 1400 b@ﬂfélﬂl(ydulé hﬁn&@f e]ﬁtsuélgﬁt{‘émﬁécﬁﬁl%m”ﬁ‘)é IQ@atlon determining
novi ng. One exanpl e of the use of a nobile [ ocation

daedin il41mag brraduwitsleimedile; ggpablé @f:@t@mmmag sts ewm location relative to

P RSOk LR N5 B0 ARG i TR B e
abjedC OptiohdlBy, Wmeatlﬁérsm@beanbﬁﬁgt 088 eBFHIE VY RYuse of a

be nore effic conf i by providi ng
frapRite le%pmdyteaflmang @@éwlrs @ infeclvgss lmaﬁ@nﬁwgmomﬁmed to

o Sk By DR OB 0 A DoAY

dml‘ré]errbfmh]q:tmthttCEnpmmhid off i d)bcadmrstyadmtmay B@ﬁloveaefﬁmently

(RERitsgt TP B i Rl pRaty Bht Bt dfuaiEhgmodile 14 with cach
L. nhlrb'uelga @Qéé%lﬁ edtddertifield Rl EHPA-BRAL ’tln‘bﬂghout the large area.

| ocation of the objects Is determned relativ
I"Bmalocpa’ann deteoniming module 16 bpeldtthéndmadapied ts recaive Hmnaghn signals

N0 ge0 e s 267 RS el PR ofibarThipp postion etemmining
nebdd@lld V& InahithfodBéf B8 (RatIOH obhe BBjEEts iSdtbmAfiePrelative to the
| ocation on a map or a specific room

Tha

desftion of ane ermatssbiect ileatifiens altherghibe Hocaﬁgnmﬁ the object identifiers
ter, suj t

qﬁ%}ﬂ?éon rre%lf Qflo&{ﬂ% 13)&‘(1?@% Jeck?sﬁ% Be de et o egc %l%tl}len toaother

gefetdnees @rbgananie) sxsdhczia aaacmm@@h avaap or £gebifielbedt may

be provided with an object identifier. One or nore

| ocati on determ ni ng nodul es may then be | ocated

Wi t hi nI_‘HeQ:%nﬁ t1 rpaﬁo%%?é é’&ﬂg% fﬁrhn&hgféllnﬁ%dlment of the invention,
transmtted e obj ect entifiers

éretieriuned to, eltvhtenin@mat\mﬂm gxfeamhﬂumb@r@cf bbjects inletamaitermea. In such

ba¥1 em% ﬁlrnqgn? ex ogject may égr%v}) ed w1t% Abjec 1cie91?1 1£>r|.f neer g’r'more

location determining modules may then be located within the area to receive location
signals transmitted by the object identifiers. In this embodiment, the location of the

objects is determined by determining the location of the object identifiers.

According to various embodiments of the invention, the location determining
module 14 may be capable of performing additional functionality, such as receiving
requests for information, providing information, storing information, commanding

actions in response to location information, associating objects with other objects or with

-7-
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According to various enbodi nents of the invention, the
| ocati on determ ni ng nodul e naybe capabl e of
w@eeksns3ysng addi tional functionality, such as PEDER04034862
requests for information, providing information,
storing information, commandi ng actions in response to
| ocation information, associating objects with other

dbjatiohsy esimbliehiny privacy cogtitiormsnegaréiag abiul@mtp @f Pycati & $hformation,
condj t.i ons regardi ng avallrflllt of

iTReErRg ABpCtly Wil v atius mstvnrk Saes wndnthqnhlst‘arfhmdlﬁgwm
e}’lﬁ%ﬁxméﬁ@oftﬂ@ 11Neh§ n ’l%?% BE A UetPmidih né H]%rdufermggi:lgﬁ% Ztﬁultlple,

he 1 nventi on, catlon et ernt ni ng nodu
idisttiowded ramlvbnspd;oene ofi which buy dd comoeiodao @, neswork, afd others not
whi ch be, co to a network,. and others no
Ol A oG RINEAR B R ayts G i invendon, the object
H@fﬁ‘i‘i‘eﬁ?@ﬁ sndbcdths de%‘ﬂhh@ﬂlodﬁIQQ4Qﬂh§5 Boﬂhq@“ Lich41€bnd IR signals
0 and location determning nodule 14 utilize both RF
éb@ﬁaﬁswanmmnﬁngf@ndkslfor the determ nation of
| ocati on. According to an enbodi nent of the invention,
the | ocation determ ning nodule 14 may include one or
nor e daicahBse®. anldhebdliahal aF &f ifventidhOthe 16dafienh dBktRiting module
relatlng to current | ocation of object identifiers,
ﬂ)@%’ inglde pamoY erR datahapes. dhe dplabasss mawmai@ mfpr@mﬂon relating to
A
SuER b utiof oF oL ARG e RENGERI s B o conneotion
\edamn amiEs 'Hrmblthhzmmlldfe debribed belotv inmort ldetalilowidi red)'dirence to Figure
2ysten1100 may be enpl oyed within an encl osed
tructure and hence can be applied to as an i ndoor
positioning system Enclosed structures include
bui | di ngs, such as office buildings, exhibition halls,
heal t h“xqcarcbngi fosvtarious pwhedimeniyes therinvddtion, the detation eystem 100 may
ccor ot her odi ments,..the inyenti
SRRl S B TSR ERR e i R B (R Tndoor
@@blhoﬁmg@ygté@nwlo%d fhRtRSAnSMES bRIeIiRRC ke office buildings,
struct'ures ure 2 is a detailed bl ock di agr am of
blblltwdtaﬂlé,rhe§8h tc@rmlqs@@lt@@@,dwmeﬁ §r phepsiridiurgs t Aggdrdiag to other
r
Saggot d r%[i% % tl?ef 1n(/%1‘ﬁ1uogltrﬁ Qb{l] Xﬁﬂfde%? eréc-:ligﬁ%ll s%gﬁl.reosnogr gay be used
Q:bﬂemncuﬂamy Wwitlein aﬁﬂ@utsfde@ﬁﬁlﬂwdl ghactudds. W th a [ ocation
determ ning nodul e that include at |east a network
connection el enent 900. According to an enbodi nent of
t Qﬁpl Y& agﬁa dEBRePRIOEE liak AR th FcaBRPsyster? MYE LGB iNg to an
illustrative embodiment of the present invention. The location system 100 is illustrated

by way of example having an object identifier 800 in communication with a location
determining module that include at least a network connection element 900. According
to an embodiment of the invention, the object identifier 800 is physically coupled to an
object so that the location of the object identifier 800 is considered to be the location of
the object. According to another embodiment of the invention, the location of the object
may be determined by locating one or more object identifiers 800 in an area and
coupling a network connection element 900 to an object. In such an embodiment, the
location of the network connection element 900, and hence the object, is determined

relative to the one or more object identifiers 800. The network connection element 900
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object so that the | ocation of the object identifier
800 is considered to be the | ocation of the object.

waewsndiopy t o anot her enbodi ment of the i nventPORUS100€034862

| ocation of the object may be determ ned by | ocating

one or nore object identifiers 800 in an area and

coupling a network connection el enment 900 to an

dﬂaq':cﬂrﬁgurddrto b coupded mrmmﬂwmqo tAveotdingita @optiondllkenbodiment of
etwor k. copnecti o ment. 900, and henaﬁ t he obj ect

PRI S PR Ay Do EHESGREV K. sy ugpt op Figuré 2, one or
'n%%@ Bbfebﬁﬁéntﬁfé@s 8(ﬂ%nﬂﬁﬁ1¥i'Q£t5 tc%?i@ REEIAR %oﬁhe%ﬂ&‘ﬂ LleR88k 900.

-1 s ‘configured be coupled to a network 400.
A@@OMmg@ anothanemmmmnaﬂ oféhebxml'amtmn, tlefnetwerki covasstibmrlement 900

th t K k. As illustrated
S Bt B s et e MR ors mo0

conmuni cate to the network connection el enent 900.

Accordi ng to anot her enbodi ment of the invention, the

net worAcceshitgiots yrthen eophodimegef ﬂwnwﬁmnm Aecatipmdetemaining
tnli]l%duggi A? ga{n lh&ﬁ@%é H(&{ logg@dn 1'&81%[#‘[69 |1g§% : ?h(?se lff)}c{q &{r% skﬂl in the art

R Wb d ghive Gl thelmteddecaaoﬁ lideR@l fleODEI0 AR bledepﬁratfe ifi®tn the module 14.
1000, Those of_ ordinary skill in the art w

e &ixsd 2<§>af1ﬂ1atde{1%@erfh052§ a8 ¢opdighied o FeFsHie; SF&'D@}S fiqp g0 @fymore
nge% t?ﬁé?s @M d ‘Beret'inagﬂﬁtech%‘!infomgu&ﬁ. xPhk fe%ﬁ:&ﬁl&?ﬂ information

i dent 00 1s configured to receive signals fro

oMy bﬁrenemr@i pbihe aetwodle nonifecgors elementaﬂﬂﬂ) mcoﬂﬁm@mm tembodiment

B B B R b BB B o e

RBfeRf FcREidrB00N@upTEa Rt BRI tiHal fn'ﬁﬁ’nia‘ﬁ\éﬁ é idRAtifyBe fixed location

retransmtted I nformation includes the information
pdwliﬁ@e bowh@mérqatyp@mltﬁn@ém inforeratigno Aceerdprigdd anembodiment of

di,rllivle? {]021!, a Egﬁﬁl'q Hg{l&wgt o(‘éolnt%?c I&#f? ?ﬁagw(igg{ed ?OCC%{IOH {Yentifiers

I1Df)0 aAdbbjest. idAifiersB 00t iyobeproeidb@th feNdcatibn siiem 100. Insuch a
invention, a plurality of network connection el enents

0%, thei nesHok JOd mayprevidn commupisationamang thegjetrark connection

[

P S 8 (ks AR o chO G BRI AR Kk ET00 by
onaor motahétenrkaconnectionelenedntsn900 ardrynthe isoof cthearnienicss coupled to
900 in q?j‘g(ﬁ{ to determine the |ocation of one or nore
6%?@?W ifiers 800 by one or nore network

connection el enents 900 or by the use of other devices
coupled to the network 400. As shown by way of

exanplis shawndyardyoef etemplend tdcatjomdeteinaining medidot 4liangprding to an

emboﬂlment of the invention, is illustrated, by way of example, as including the network

connection element 900, the fixed location identifier 1000 and the network 400. One or
ordinary skill in the art will appreciate that the location determining module 14 may not

include one or more of these elements in other embodiments.

According to an embodiment of the invention, the object identifier 800 and/or
fixed location identifier 1000 transmits various information. According to an
embodiment of the invention, this information is transmitted over both RF and IR

signals. Optionally, the information may be transmitted over only one signal.
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enbodi nent of the invention, is illustrated, by way of
exanpl e, as including the network connection el enent

wWO@O®5/043989 f i xed | ocation identifier 1000 and tPET/US2004/034862

network 400. One or ordinary skill in the art wll
appreciate that the [ ocation determ ni ng nodul e nmay

not include one or nore of these elements in other
edeortingtot 81 enfiecidnelitng thednant®apodidpistofdie infi@mation transmitted
i nventjaon, the object jdentifier 800 and/ or fixe?

IPeBE0F YA PR Ak 3Lk @% e Qo ing: SHEPRWE ol I power level; battery level,
F (Fap=t o) 3

B ARPEL Qe CERN O Bheng D R B Ao, Kty or al types of
RfansmssioRs, siignad IR an@pdriRIN ahligentifinecarrespomiang ortherargndndtting

transmtted.over only.one signal. 5.9 -Accordin 0. an

R e ChESPRTURE o 2 4 pibisd the Emgting dovicd s
| R RIAR; LR 6 A kR lBiorh BRI yRBA @hpBhintOftat b6y
followi ng:” RF power |evel; IR power”level; battery
|cendition irfpumatipay picthe ket Ascortlingrie m swbodinfentoiliba dyention, some
e. 0. repetition rat far...any or | types o .
o oSk b8 Fepk i b Rl BineBensip{Bf s xpmpes include
GRhERRAN Hpaoddvice stud &van Sl tdnsMissTdAY tCRicredse the likelihood of
identifier corresponding to a group to which the
treeeirtvtathes gomponends pithe locatomewsteilany i nf or mati on
recei ved from anot her system conponent; status or
condition information; or the like. According to an
enbodiAentding tof dmethene@bbddiornt sitre prendm imeehtion, thalochi#on system

repeat ed. over, mul tiple si | tr m ssi ons. Exanpl es
i1§?§|°ala m‘}dgﬁslﬁ?%twmgsﬁm i 8@@%_&5@3 i?raqoagnwe%twpéﬁ% (h network
tdoARSHbLA Sleatst HO. | RGHIE RADolifGernt, I theloc AR e i1vEEIAB0 RbmBYunicates

ot her conponents of the location system According to
avigh oreer orandre aictvemk cofinectien plemseist900,mrefddsond othiee system

| ocati o stem.100 can include, a.l ocat.ion.resol ver .

S Rop8Ys 38 SRR hiesmiie e SRE ik MREOR B RETR MSte object
GasERtd SUD RIS B mIoptidhal ftkél 160dRd Iid@itiers T1®0. The location
| ocation resol ver 100 conmuni cates with one or nore

resoket 1 18Qmes beipsrvidaddndhe Hrogd solbwarefor awivageio erapbination of
c ¢ e . N o

B AR Ter 1300 B B R B S Bl

@oanationeletnen 3t 9003Er 4 hatedrkt 40@ (The fodatdemtdsbiver 5100GA8 directly
he | ocation resol ver 100 may be provided.in_the form

;E’F’ OBPIENAR BnT TR YRR GO RS 90 df Ot smbeligments.

| ocation resolver 100 may communi cate with one or nore

networ k connection el enents 900 over a network 400.

The | chsathonm hyesgyl oferxai®le, theylodition aleteymining module 14, according to

an embodiment of the invention, is illustrated, by way of example, as including the

network connection element 900, the location resolver 1100 and the fixed location
identifier 1000. In this embodiment, the network 400 is included in the location
determining module 14, although this need not be the case, and the location resolver
1100 may communicate with the location determining module 14 directly or over the
network 400. The location resolver 1100 will be described below in more detail with

reference to Figures 8-10C.
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be coupled to one or nore network connection el enents
900 in other enbodinents. As shown by way of exanple,

W b@sioeoad | on _det erm ni ng nodul e 14, accor di ngp@DUS2V04/034862

enbodi nent of the invention, is illustrated, by way of
exanpl e, as including the network connection el enent
900, the location resolver 100 and the fixed | ocation

i dent Figes 3 1080exehiplirhiobjeenidesti fiee 1800 uﬁehﬁnﬂﬁé mgkatﬁ&o
is included in the | ocation deternm.nin

smbrdismt phihs presert iRvIntge. Lhe Ohls%tédenéﬁf?r 18% 1§ M@&l@%wﬂh a
88@2‘%%?&16% Ef@éﬁo‘f@f‘giﬁgbfr% 2%?1 ;i/‘h% Qm{(t){/bggi gﬁ@%ﬁ%‘io may include
48floushieend smchltis apowesnbylyy sutB@s wibhiterfor dewe apfreaub el movide

[ detail with reference t ur.es . 8-
e i EoosramamO B AT A O BE L TRIGH R B SRS ga dgeilaror
icdnirBBer dubpiit BAG 14§ o ?‘H&ﬁt‘ﬂ 'ﬂﬁﬂ‘ﬁdeq{ont\hﬁatﬂéﬁ'fe%m Various

invention.” The object idehtifier 800 Is prowded Wi th
aompnmarm ofghe Bdlﬂrcdhd suppntt 830 Insy cg)fuppédbt begROorpPrated into the

SO BESE0 YRR b A B G YL o i

&pparatus to provide electrical power, nenory and/or
various tinme keeping circuitry such as an oscillator.
Control |l er support 820 may optionally include

non- v

cont r P2l ARalioolBt O e AR A o Blect HEhitir 800 may e
ipm\@dddrmth: amRiFatdnemittet 83Qr Aoaording te b dwitde énfbbdnmem of the

ext er.nal urce, qQutside t obj ec entifier 800.
ARieation PP@ ik eaiboraoaray srorpHides Wg fmﬁ%tter 840.
%c@ﬁﬁnét deRtfth & enfRGiAE o?&egﬁ%ﬁh@jﬁ @he‘%bt ,nﬁﬁer 800 is
transmtter 830. According to a further é di ment of
tphevidednertlh both anRF wivjseutteri 36 ranid fan dR tBOOMITERY 8%
provided with an IR transmitter 840. According to an
further enbodi ment of the invention the object

| dent ifdc8fdifd andthef bsBEheid dfith®RivEntash, Ble dbjest SdBntifi& 800 is
830 and an IR transm tter 840. Accordi ng to anot her

orpadedreiie a@RFtrn@elvemSéﬂt Aepordingdo angther embhsiment of thgipgention
e (?tﬂgc\f'l&j E‘;giﬁ\é%ltn }q?n ¥0th ﬁ%ﬂﬁlﬁ{ ?%%gewﬁe X ding to

anotner e Inven Dj ect
identifier may be prOV|ded with an IR recei ver 860.
The obj ect identifier 800 nmay al so be provided with _an

i nput \whiest wheptifier 800 may alsoybe provided with an input device 870.
Examples of input devices include buttons, switches, keypads, ports for electrical or
optical communication with other devices, sensors, such as photocell cameras or
microphones. Other types of input devices 870 may be apparent to one of ordinary skill
in the art upon reading this disclosure and are to be considered within the scope of the
invention. One or more input devices 870 are configured to provide input to the
controller 810 in order to allow the controller 810 to take an action, not take an action, or
to forward information outside the object identifier 800 by way of an RF transmitter 830

and/or an IR transmitter 840.
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Exanpl es of input devices include buttons, swtches,
keypads, ports for electrical or optical communication

wWOoRMk/0g9Ber devi ces, sensors, such as phot ocel PCUHR®DHE34862

or m crophones. OQther types of input devices 870 nay
be apparent to one of ordinary skill in the art upon
reading this disclosure and are to be considered

Wi t hi mdcbRliscepefuathert diebddiventtol ¢e mﬂétﬁloﬁranﬁﬁ?dl@atblf‘&&ﬂmay be
devices 870 are confjgured to provide input to

afmtlﬁi%l tpepalgs the CWHHPH%Trg 10do ampswntfma@eh 1 @mpé«?mmm of ghe object
t
girf ?}g (|%c:) n]JE)gau 1& f 1{1(%5&901% § gg?ﬁdh&fé ail ea:ﬁd%)oﬂ&w&atlonal devices.
@‘xampld?l%f thead ﬁmudb e,uz:&s@ bannj /homs,ahEDR dtherrfsmmd dfelrgh&;él@xd/or

di h di f
.deﬁ%a/ﬁ %ﬁoi{#lqn t8§9tr%ary 5 eﬁggsrnggo 'B{Srg @gaut%at isfrgmation

dRRnRORE %9&115@&011%9& 9100 By eldtyRh 8B el @16 Fough the input
proximty bject identifier 800. Exa

idnvhiccaﬁ@r@ 886vemtd OLad/or itlsul receiveli 30and Vi br at| onal

devi ces. Exanpl es of these include buzzers, bells,

horns, LEDs, other forns of |ights and/or displays.

The i %@?é&ﬁdéﬁ%@em RelgaRfcd By ved, dfexempR RY¥ording to an
out put information determ ned by the controller 810 or

regﬂp@dmt b theeventinpris Figye 41 dhe pbitigdentiter 8AY itillustrated with

i T ’88 n b f SO0l t d&vik hed also illustrated
Y i e s B! B R0 e i LR PY W giso

énx drgoem a€ @\Oitcheﬁtg THvo samchasma ilstrhted fso ah® aomeepsﬁndcm the two
i.n_Figure 4. obj- iidentifier 800 is illustrate

vRdigat 9%8%@1“1%@8 il @fol 14t e sfateR O e OPPRE Surfﬂcé gfthe
'ij%‘é‘i hc@ﬁtYﬁ&%@OSAQc&rdﬁgatb s ﬁl;ll.}s%ttﬁ@érﬁgoduﬂeﬁthﬁle ifuNd8¥ice 870 on

swtc Two switches are illustrated so as
¢log loesp eurthct of theeobjaud 1dendﬁclﬁ0@ns n@3Mllyvishel inlvenen hher adbject

At gy B siaBoshentF ah Shie: Unoldpphe e i s tnput device

ig70 Wstchad, iraca1tBERAd CEEIY%’ ofth §itibA BEthedBMIt ©@BviBd 87@NThiB 8mbodiment

| ower surface of the ect identifier 800 is normally

pllewe the aenignler §1Rdo bb JaI@dﬁd wihen thefabgect spptifier 3(0tiaedveered from an

n, r eV [
BiRE L5 e R IR Rey bt SRR B buppleoh PR fotvarion
Qff thd@ricsundirbeithed Tiput dénicesBTOOSH matallan@Mﬁl &di€irmation of
controll.er 810 to be al erted_ when the_ object

it pativatien ofsmns afdhe epitrhest Y repHsdiseon these swiighes will hagame
'aﬁgér‘éﬁ‘tt B'oRe §BGrdT ESII GO Hol U rS%@efaPeﬁMédggﬁ Bg%?/%@ﬁﬂlstratlon,
t e es, I nput

activation 0' correspondi ng SW
declidegani7derts cawsng the atdceysov B sl enciv nfspeciadized sigodl through at

least one of the RF transmitter 830 and the IR transmitter 840. A further example may

involve an ability to configure a portion of the location system 100 remotely by the

activation of the input devices 870.

Figures 5A, 5B and 5C illustrate, according to various embodiments of the
invention, various examples of a transmission of signals from the object identifier 800.
A first method 802 is illustrated in Figure SA according to an embodiment of the
invention. An RF power level is set to Pn (step 804). An IR signal is transmitted (step
806). The delay of m seconds then occurs (step 808). An RF signal is transmitted (step
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the activation of one of the switches. Various uses of
these switches will becone apparent to one of ordinary

W@ Roobl043989 t he art. Several exanples, by way of PCT/US2004/034862

illustration, include panic alerts, causing the
processor 810 to emt a specialized signal through at
| east one of the RF transmtter 830 and the IR
8N 2N sAftties d8AY of A sbeurids eecux @i S8 47eln isthed Meredbnted (step 816).
ability to configure a portion of the |ocation system,
s methed 80y pryidase sybstprtiplly sansstentdR nowsulevek Whtlegarying an RF
L.gur HA, Ll , cor.dj .

DV Y e ek BB ePlevi Bt o BB B3 on of the
objeat ideatidari SO9ibgyrenablirg) the ddcatid ddternfigingp@tule 14, and in particular
identifier 800, Afirst method 802 is. illustrated in |
Hreyrtworkconaecion; shgnens 996 ok Eﬁ@&%@ﬁ@ﬂ%@nﬁ ﬁ@diu%ﬂéhtpirs?ﬁwe less

| | Seciffind B | both
e PO RFSTRIEL, (BB e O iR B A bfoR) 8i20r botn of
dloc IR snd RF sign8B &)e algontr®Engitpgahfoimmationa fsmintpilesch f(this égformation

NN W UG ——
e IPH ONinE 85 1R tFanbinlsaidh, Alali¥uLiaBst fdr€ Rbrrbp oR@MBto the object

| evel , while varying an RF power |evel. Varying the RF
pdsnsifier 8Q% [Infepyatipngieesivedireratone ot miorgyingul dayinep gﬂo efid/or various
: ) § S 80 ) ;

S bS] & iR PRE L P DRl o 520 o

@then e 6inpoientd @MBE bbjeGddaitifled800.1 Abcdlding terond egbddithehicof the
14 to receive less than all of the RF signal S.

Apecatign Hyp R sighaldpiiaermmiad cvry ismescronds aad the IRgsignab js transmitted
and RF signals are also transmtting

?g%gﬁﬁ%¥§%ﬁqh@§anples of this information may include

the signal strength being transmtted, the period

bet we transm ssions, the length of tine of the,

P T ane eSS BRI AL (R e Padts St s FlsBimaa groobres
(BRsi@GhBGls ihaﬁﬂ‘ﬁlgﬁbhﬁérySﬁgprebﬁfo%rdf%daﬁﬁn,rf?&ﬁbf{c%ﬂoff upl8es to
one or nore inpul devices 870 and/or various status
ilpdfabionzintepisrens e emong sighddmnpmissianhambneatworkieaffic.
controller 810 controller sport 820 or other

conmponents of the object identifier 800. According to

one endadiheefettll 2D flaf eaibbii@ient BEthBimv@nds@ls illstrated in Figure
transmtted every ten seconds and the IR signal

tSBarAsrording te:this §mbadiment, 3wRE igal i@é&amrmtm%st% 8%43 apg @ delay
¢ . et .
C(%tﬁ@ ?%@C%cﬁl@%eko‘?@ eum&sz{ té %1%5%(?9%??’ %glzal!(gltg}g %yﬁf Independently

ratrons I nc n Cl'SI
lod tteet RB xandmiesjoe ranyRodi gnap thettansmitted (step 828). The IR transmission (step

828) may occur simultaneously with the transmission of the RF signal (step 824) but this
embodiment of the invention is not so limited. The transmission of the RF signal (step
828) may occur at any time relative to the transmission of the RF signal step 824. A

delay of ¢ seconds step 832, occurs before the next transmission of the RF signal, 828.

According to a further embodiment of the invention, a further method 842 is
illustrated by way of example in Figure 5C. According to this embodiment, an RF
signal is transmitted (step 844) and an IR signal is transmitted (step 846). According to

an alternative embodiment, a transmission in another medium may also occur (step 848).
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| ocation, interference anong signal transm ssions and
network traffic. A further nethod 822 of an enbodi nent

w@booshes9snvention is illustrated in Figure 5B.PCT/US2004/034862

According to this enbodi nent, an RF signal is
transmtted (step 824) and a delay (step 826) occurs
before the next transm ssion of an RF signal (step

&&émplds RASERPHRAtNY 1@<fludé’1ﬁt18[§ohlb€m$zﬂ &ilabhghtasy dufible sound.
ignal is transmtted i:st ep_828) I R transm_ssi on

@p@@1@‘@)thﬁﬁ5¢t}@@(‘&g}2 of FIAIY dncpmsmyssigns maythe continuous, variable or

h
R AR
isyrohsoniz&l @randont FetatiRe t6 trgishisiissip ofidB mediymoccur at

any tinme relative to the transm ssion of the RF signal
step 824. A delay of c¢ seconds step 832, occurs before

t he n?ﬁi t aﬁ?pﬁé g{)&gé&ﬂrkoéon%x@&ﬁﬁﬂéh&ﬁ] 3ho a&%@leg‘?&éﬁ' hbHiment

to a I ment e I nvention
wé tHeadv@didniis illustrated hﬁlgutelﬁy Avaytvaik exaneplien clamlimtgamﬂe:an

ding Lo Lhis, enbad RE
Bl o teeabaiys SROAR ool drmoires HPHARTQR lgstrted
bS el FARhmpRGa M gird 3. h%e@\r\}oﬁd doBhERoh \eRenSe iR 900 T8Rbvided with a

transm ssion in another nedium may al so occur (step

gaglyoller 918 anén gopraller spport0. fisairaher sunpery§20 may optionally
illlcl{l(?e (ﬁ ?CIatgl VI S§§ %ééﬂh #/arll._oq{s egl%gg%ll&tss gtutﬂg invention may

ccor

tlmcaﬁkﬁdmsesoreﬂ@re mmefonmmwm tHeshetwarki cdhhetioh elgrint 9(311 an RF
regul ar_intervals. The transm ssjons armﬁ vari ou

AR SR E 3 e JRereesi KA BrARY trapstpifigrdih, e ttﬁa%}@nttfsr 860, an put
td%%@é@bé%h@ﬂéaﬂﬁd&%afbsmd' uns. An exanple of a

net wor k connection el enent 900 according to an
enbodlnent of the invention is illustrated in Figure

twor kK connect.i on, el e 9Q0 c i ncl ude
or 6 QB SoBeH P Flepsit hLis AHPEHD TR pEnals o the
'o@j-‘e'&’é ideh8fier39. 'Ac'cb'ﬁir{getb%ﬁ e%o\i’ﬁﬂelﬁfof eanRngioh rthgh&blfo%k

. net wor k connecti 6n el enent 900 is provided wth a
®ocht1|on elen®ndethepntainoirrd whicand softwanetcapate of receiving signals
ntroller su tionall
TRRE OBk EomBeRBRS Bl sdPby "B s SBlskb Bamiisn g0, omer
QetvidiR coAéfibh @Rni¥RY 900C |Atderdaipetoh efbolirént b the invention, the

following in the network connection el enent 900: an RF
mebEqrk spicption glemppt 9G0umay heve npigork copsectiviy spAtv ey a local web

[
S5 S QIRTHA S By B0 R SR8, RO ot
iidendidi@p tueady di Otor exemovesesiey, TAHE Pfsofimatdend local permanent storage.

According to an embodiment of the invention, the network connection element 900 may
also include configuration, service and debug applets to be used in the maintenance and

configuration of the object identifier 800.

The network connection element 900, according to an embodiment of the
invention, may further be provided with a web server 990. As with the web server 340
of the receiver 300 of location system 100, web server 990 of network connection

element 900 is able to provide or receive information or commands. In various
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object identifier 800. According to an enbodi nent of
the i nvention, the network connecti on el enent 900

W@ 053939 har dwar e and software capabl e of recRPCTUSIP04/034862

signals fromother conponents of the |ocation system
such as an object identifier 800, other network
connection el enents 900. According to an enbodi nent of

teRotliveitd dfahe irtveetidie thowdd ©eniteoDiny dloenfentorifdd andy
have network connectivity software, a |ocal web
seplgpatingiany cogpapent |0é|¥healﬁ%atg¢§|sgst§@f tware, software

to transmt the results of an object identifier

analysis to a renote server, DHCP software and | ocal

per nan%cbr&ﬁg)roeegﬁrth&ombazﬂiimgnttaf tlaminwrhimdi thre metvafrk téwenection

Rl 80 g PSR G POEEK ANer H80G: TpRET T (e 992,

lé§ Sl tBe h&@voﬁ?irﬁ‘&ﬁﬁ@@g@ o?ﬁ)gat?&psf sﬂzﬁ{ ﬁjd Wtoffighifg to couple the
object identifier 800. The network connection el ement

@0@1101@: ton dem\g)rk d0@nAeerpdid2 tea embodiheeni eithe irventionythe network
furt i ded with b . 990, . it h

a2 Sl Sionih e BrBRa S8 B PR Bt s

100 rmuth S M6hp, 0GB proSidiy ofeCdTrCicht B ek @RBI in 30Fe

iIs able to provide or receive information or conmands,
lappkgatiens - 14 -enbodi ments of the invention, the web
server 990 may allow for control and configuration of
any conponent of the location system According to a
f ur t hex fiethep einbeditneaf oft theinventtsrt pronides hdainleisaOPk in

connecti on el nt 900 nm e . provided with. a etvvor
CATBRIHEAHOD 3 theCoRSoNER ilq oty pefworigepnection g lement r?bo The
RELNRSOI6 L SF Fc)caﬁ[%vﬁ%@ wathid @6 ARk %Mﬁ&e%ﬂbﬁlagmehﬁooo%' may be

configured to couple the controller to a network
Acoadel oma hetwank 0 oMcqmeding tf altdmaum\mrhodmmnt phthe invention, the

R L2508 Rk SRR R

Qﬁ%&ﬂmnﬁﬁ@ﬁ&?ﬂnﬁ&ﬁWﬂﬁ&BﬁMﬂPﬁ@OEff'Cleﬂt networ k usage
in some applications. A further enbodi nent of the

i nvention provides a database 996 in communi cation

\évi tePretnj?j%gB%a Q%%ola ?({engégreﬂf tgc%o 1%% La?o\%%g)ﬁgﬁéﬂtgﬁ Ithne invention

tlh ﬁhﬁﬁ&t\a@by wfagrufeﬁample nngimm 'Qﬂ@ﬁﬁéd Ioeytiondd@itidier @Ie@b is similar
de tl?qafg)(_]eéqt, ycgﬁflﬁ%SOOt 1Hgstra(’geldna%dtd%sgrll‘t}e%rlrrll ?élétt}/o% tg rlg‘tl)gu% ge A controller
1010 is provided in communication with controller support 1020. RF and IR
transmitters and receivers 1030, 1040, 1050, 1060 may be provided individually or in
combination according to various embodiments of the invention. An input device 1070
and indicator 1080 may also each or both be included in various embodiments of the
invention. The fixed location identifier 1000 is configured to receive signals from one
or more object identifiers 800, and/or other fixed location identifiers 1000, and
retransmit these signals to a network connection element 900 along with identifying
information to designate which of the fixed location identifiers 1000 is retransmitting the
information. Additional information relating to the retransmitting fixed location

identifier 1000 may also be appended, such as battery information or other status

information allowing remote monitoring of the fixed location identifier 1000.
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dat abase 996 may be provided within the network
connection el enment 900 and also in direct

W@ oo#E98at i on with the network 400. The fi xedPdDURL0G0B4862

identifier 1000, according to an enbodi nent of the

invention is illustrated by way of exanple in Figure
7. The fixed location identifier 1000 is simlar to
the object identifier 800 illustrated and descri bed in

relation tg Figure 3. A control]er, 1010 is rowd in
commr#@&fdl@&twwué srbpdimests of thegventicnpthe fmn &?Fatlpwdenﬂﬁer
tr; 060

IR0 S e SyBAE Wi B S ed 10 of itensch 180 AL P tpu
tinfowmamrusr ‘enioos sigeaifrg mﬁcttdmehﬂyn\FexﬁdJ loeatioAndéntifists 1000 do not
devi i.ndi cat or so0. each or . both

1070 80. nm
ot FEp ChaIeeo PR SoEPoTABBaRTRTLe SHine oF Uehintgtiucture.

HiRrdtbreethehRE 8F ﬁf?&i To8&n ifiE R A0l Batie rdflbcgl‘ﬁbﬁ ‘éyété}n to be
receive signals fromone or nore object identifiers

awlermwcbwﬂbfemar nefwael chureatiomeleingetss dsffixeddoa0ion ideatifiers can

ret na oanet . conn i O
R Aot PR o R o Se e S Pl i f. Furthermore,
Cfﬁé‘eki%@h@n Wein€ifie®f100b cahiexREd HRGah OO ret@drki dohBdction @R¥hents 900
is retransm tti ng1 the information, Additional

Bg

iR PYigitieow apaipRgli gher povwpiransyissipsirilgnal ingrepghaegiwork connection
SRRl 000 A3 W5k b0 PRI, S0 %y BPRERIR ofAlhifE
allowing renote nonitoring of the fixed |ocation
identifier 1000. - 15 - Accord] t.o various
enbodi %ﬂe‘gﬂ‘a Cpﬁ%eqtlﬁvéﬁneahgw %éldﬁl?ti&ﬂ) Iegig pighels from the fixed
'lg@dﬂfohflﬁﬁﬁlﬁ%p%bmdegﬁiﬂéﬁ QUHFEH r¥fafibh Rl d8Yh GRS object

070 or indicators 1080 to enable Input Tnfornation~or
\Ad«m’ttﬁﬁs 880.gAatdrdiggita ae emboditientyof the kodntiay dhd matwork connection

gent I fgh? rgcs)li}%i%? ar ggg %tfc{] eedl atﬁegcag)%b]gt%ﬁ Eelf.c%gflrtlgomgnaqs From the fixed
llﬁédﬁ@ﬁﬁdéiﬁfﬁ@f 20007 NBEREdIhE 1o dnh@nbbuemeit IitheSidvioal ilmetwork
identifiers 1000 enable a | ocation systemto be

iaepneqtion etenait YO0 maxdeverstworkcosoemivatyisofiwatceariasab welagerver,
fﬁ)%% qoé ?ﬁﬁtlde?lﬂﬁ q’{%{'ar%;, G310 ‘erfagél ﬁj‘ﬁleargg {s Ko a%xed location
or Rt on as The oc on O nE)ect ifrers

86&1t1ﬂ6u aﬁdlﬁimaerenfdte( ﬁﬂvérpDHOPmmfﬂwiﬁmindf 1b&l’l®e11@£iﬁ:nt stafge.
tend the range of network connection el enments 90

0 b
Asor n&p Arerabrdivgnl ofﬁh@%?n ISBwie netwgrk spaascpn §he§wa¥ 900 may
ta‘?sor iRekfe aticnOSRFict | %&(}d rmg 'ﬁgﬂte% 1980 u ?éd in¥fmintenance and

that obj ect entifiers I ncapab
revafipumagon G’fﬂhe fietdbodationnlesiifisrdfoe! errent 900 is

adapted to receive signals fromthe fixed

The location resolver 1100, according to an embodiment of the invention, is
illustrated by way of example in Figure 8. As shown in Figure 8, a controller 1110 is
provided in communication with a network interface 1120. The network interface 1120
is adapted to be coupled to the network 400. Controller support may also be optionally
provided. A web server 1130 is provided in communication with a controller 1110. The
web server 1130 of the location resolver 1100 is similar to the web server 990 of the

network connection element 900, discussed herein.
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| ocation identifier 1000 as described above in
relation to signals fromthe object identifier 800.

waewsndiopy t o an enbodi nent of the invention, PEEUS2004/034862

net wor k connection el enent 900 contai ns hardware and

sof tware capabl e of receiving signals fromthe fixed

| ocation identifier 1000. According to an enbodi nent

of  t heydeBMY 1o entdBirh& it WPt iARMABA the ocatieiRRBSIvEI0L00 may be

may have network connectivity software, a local web

@mw@qd with g eenfigieatianonapitibn thopefigue pthss pempenshisyed tles location
tra e res fi %€

S TE bhlp s ah R R Pl P g o FRRLE TR oS some

pe ElreN izt foBéWwingFenctibas absht Bgktd® tigld; AREQdNTRMicaltons; hﬁsable all or
i nvention, the network connection el ement 900 may

selestad Bnub Asviersciell on selegded poraponsatsgBish gs abﬁptéti%nttf@r% @Xed
455 b S50 AR BB Ll Bl
detvarediatigr seleatad eshpatientsnestaiflish bad/onvawel mrivacy settings for specific

| lustrated by of exanple in F ure
??“@HP’% L oméatlf’é‘n?(}‘égi“éern%w? IOPrPr%tGH@rﬁoegg‘i“G feceiver
Wha/Br BalShiner donliBlRfibAS ‘ﬁlt or@ﬁﬁnﬂﬁfﬂ%‘i é‘ha’lé" Elgﬁil‘i?&s such as
120 is adapted to be coupled to the network
Bdh R orliresongn pp thetlikepgr taansmlsb@ndpﬂqMMSI andghofreqisdcienat which

server ovi d in commu n w.th.a_. .
SRR ERPES o SRodcled FREME TR RSP e S8R obtrbidpfct identifier;
deahitRlor tBRulate thé Mchiidén 60tht BBjevEiBerEIey 800990 of the
networ k connection el enent 900, discussed herein. - 16
-According to an enbodi ment of the invention, the
| ocati A
| ocat | a1k ARG AR Db RLRUIASIaM Hhhmumication it
@bntrdider/1atat TM1r)$glerhematlcﬁomt@faaﬁrﬂ)l &) 1sq1n0\&dd§1b’«dl coamturdéate with

t he l.ocati.on resol erform some. or, all of

Pﬂ& TABYIC BRI iy alevs 8?— & E&vgfe%mfflpﬁ%wnr%@@mmn and/or

GCORIHGH 6AlRse toddoaﬁﬁélﬁs 3 loRfibaPhEehe drltRY b ipbc s

of all or selected conponents, such as object

iimipFemictasios inteifxeed 114 archuk XEmni SMFR prcnetml\so pther examples may
onnectlon nt bli,sh and/ or cancel

HeBes e B o E AT DiBire SRb AR EHECt o0 component s:

establish and/or cancel privacy settings for specific

| ocation informati on; configure network conmuni cati on

pr ot ocbHatabasg ﬂﬂﬁ@@raésofm@@d eithen aidin thedeeation reselver 1100 or
%Q{gﬁz? lﬂl’t{ealtohﬁ[b‘?l res‘%h\'}e? N I1 g@ ?ﬁeRﬂtﬁthtsQ # 5(?‘3 aﬁh@?@t%séorle in&fé)rmatlon

I gna rasoni c,

@élaﬁﬁ@ﬁﬁﬂl’&: $sdation 6f @tz igore 9botideféfidrs 8o amiorasptiohal fixed
whi ch
locI:ation identifiers 1000 and/or network connection elements 900. According to various

embodiments of the invention, the database 1150 may store current and/or previous
location and status information of location system components, associations of location
system components with each other or locations, privacy protocols and status, topology
data indicating locations of some or all location system components relative to each
other, or in other descriptive terms, such as room or location names or by a coordinate

system.
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transm ssions are expected; receive information on the
| ocation of the object identifier; determ ne or

w@2i081043m8®e the | ocation of the object identifiRCT/BOMN4/034862

An i nplenentation interface 140 is also provided in
conmuni cation with controller 1110. The inpl enmentation
interface 0 is provided to communi cate with ot her

devi ces daabsedterfaée EISSaMaY 89 protided GMandes 3inbodinht of the
l.ocation information and/or initiation or response t

o
dBYRRieadn aElegtosapilie napeion. beprrandhe datrbaspil 20 #d the controller
I e :

PEPouir crepfR i EL G PRI AR Mt LG ggtmace o
aodtroferyl 14Ritd Endbite the eontrdller Al tatoadeasss tHbdhtatmsal ). Various

rovi ded either within .l ocati resol ve 00 or
%%@@P jof @h@gass&gﬂfws rligi}wﬁﬁde@% mﬁle&a piceerggples may be
:a%géx@ﬁ%qgoste%f%hﬁﬁgry'sﬁflﬂﬁgﬁé aPn relating to the

ation of one or nore object identifiers 800 and/ or
optional fixed location identifiers 1000 and/ or

net wor kK _cannegct | el epent s, 900. .Accordin 0 varj.ou
ebod| AR PR oPRORRT PEHE RO R e bl s higje B an
SInfoRlirf ekt oF e iADEHHRN iPTIRKIrAES i Pigalel NN Rt oshtainissolver 1100
information of |ocation system conponents,

dniigHy axaite Aoy ipputifeea & rensivey stehacibapeimonk songeetioneglement 900

I | f ' s . .
FARE100 R e AR B8 e DA R g
|receivédo(8tepyld 06N IE air R SigNAlSs Feebived, Watd mcﬁaahﬁ?mhbes traimitter and
in qQther descriptive te , such as_room.or | ocation
_r’Fﬁ?Fé‘éFf%rbB%}m& i BaHe a%hé@ﬁ &113). 1han IRasigngl dpapl geceived, the
, . : . .
IBLACRIERIET B DS, 1 LIRS BB IEEBTROM) S Ehcai
resokearrl 100 elsd ahedka @ sce50amRH signel is oedenaldladier hakipg afipdata

dat [ f 15 .b t her. .

P RARF Bobt e GeEREp LSt o TREr Pl e RERI S igot received,
GREIctibieresOlvEO] VGRS din3R0 A bRBAGIchPOE thY #veBHSI returns again to
exanpl es of database interfaces 155 include JDBC and

QBT dettesr tepvd oethe mafyvdsk cepsatiemelementt K9 df of RF signal is
%}r@g%iﬂegf, %esll(()%z:tt{onlrgso \b 1?6(5 iﬁgfmqgésqgg aﬁ%&%éﬂ?fgf tglﬁ ?éc%}vlegli{F signal

ocat1on resot ver acc _
ashpdhepedk sitkihfenethivdaibrided instheé Husahtivad @ebddimEnt@ftige present
9A. The location resolver 100 initially waits for

iApetion(gfap 41130 c dihe ppak rigking methadevilhadesribed hstant ingpore detail
&l R re@0 Figures 9B-10C. If the strength of the received R signal is

determined, the location resolver 1100 determines whether the RF signal power is high

(step 1114). If so, data received from the transmitter is made available with a message
indicating that the object identifier is within a large radius of the network connection
element 900 (step 1116). If the RF signal power is not high, the location resolver 1100
determines whether the RF signal power is medium (step 1118). If so, data received
from the object identifier is made available with a message that the object identifier is
within a smaller radius of the network connection element 900 (step 1122). If the RF
signal power is not medium, the location resolver 1100 determines whether the RF
signal power is low (step 1124). If so, data from the object identifier 800 is made

available with an indication that the object identifier is within a smaller radius of the
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(step 104). The location resolver 100 then determ nes
whet her an IR signal is received (step 106). If an IR

WG r@Rmk398%s recei ved, data received fromthe treCEOB1006£034862

and receiver's location is nade avail able (step 108).
If an IR signal is not received, the |ocation resolver
100 checks to see if an RF signal is received (step

Idetwdrk doBfdtkibn @léifbi@bwgste})olq 28). SPhCldesich b 1w 106 tHA returns to
RF signal is received after nmaking any data avail abl e

famﬁ ervigpegtdne AN P @mATe qf the @@mpﬂemnpfettﬂneelemnt&?@%step
? is not received, the location resolver 100

acco ‘ding to an enbodi nent of the invention returns

again to wait for further i nput fromthe network

connection el enent If an_RF signal is received,

the | oléagt‘}néﬁrSFoé’%h’\‘ié}r‘e method @6 Figurs %gsayﬁq@cgqm@w@@%bbmng

t I

e SRS ST s iANE) IR R Bwdl G AR er outpu
i transmiiftesn Instseyg cbhiidpt potee op@aktrmsmqttelg, reedivalcsignal ktréaegth is
descri.bed below in.nore detail efer eto )
FAfREeHECAASCagrs tPssigng Stgfpsﬁﬁn @‘ﬂ]i‘ a5 ytt B U5 éﬁv%agrﬁe@ According
Sto @R ¥mbodingkek 81 meqﬁvqantlbﬁ' Qhé ﬁ&%ﬂ@ébrfn%%nvﬁéméﬂt@@o classifies signal
det er mi nes whet her the RF signal power is high (step

1strength withis epecifen lang@@@d\my Haspan midecation pBiiiappropiigte range to

n%ﬁ%rcl?ca%gggyst? Pmlponen@ & 5d1f1%?| Ca léea @gnelnll;] 8f the invention,

nd@e wetwkorle @d’tﬂl&@tﬁdrﬁﬂetﬁblﬁ%otpr&ﬂ@es(aﬁél gl 3tdfpth vdlhe ﬂiaﬁma’f be passed
signal power is not high, the location resolver

detodisrloraionpstene Fompenents, sichmathelegriion rﬁsmﬂ&ﬁﬁ) (aélpwg more
r bj ect identifier

}%r%&ge ol SI:S fr%l% ‘?ed gg/tfregl s%lgggenﬁﬁg?ﬁt Jhe obj ect

|dent|f|er |s W|th| n a smal |l er radi us of the network

connecti on_.el ement 900,. ste 1122 nal
power A%comﬁlg FReepe fmbadiraent sy 3 g4 laﬁ% R@" 5581@ strength are
Cljag%@sﬁéﬁ BTN B proxiiRatEly B &alOtﬁ&V@ﬁbddﬁn&Ré’ng Bk %Pventlon may

_ If so, data fromthe object identifier
rm&!@lvav@m;tam segnal sthength OfRIF ead/POIR arivbior ather s@lja]stypes such as

identifier is, w Ierrdi f the - ,18
st st otk By USRS L frebon gy, ATother

| @teddiBntlof B iMeEntibAGN¥IIR vapfibg BignilGt@d@h mbds vB€6us types of
i nput fromone or nore of the network connection

Qhierd idestifeny. (step 1104). It is understood that the

met hod of Figure 9 may be acconplished by using
transmtters or object identifiers that vary in output
power Amdilyodoaftupteation pdWerlocatiopuésolver 1100 involves multilateration.

Multilateration determines location by determining range from a relative location.
Multilateration can be performed by a single receiver, but is best accomplished by
multiple receivers. An object can infer the location of another object by calculating its
range from one or more beacons with known locations using some type of signal
measurement. According to an embodiment of the invention RF signal strength is used
to determine location. According to a further embodiment both RF and IR are used to
determine location. It is understood that an absence of a signal that is expected is
considered a signal for purposes of determining location. For example, receipt of an RF

signal but not an IR signal may indicate a transmitter is out of IR range but within RF
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transmtters. In using constant power output
transmtters, received signal strength is categorized

wW@ewsndiory to signal strength, such as by the PSEUS0048034862

hi stogram According to an enbodi ment of the
i nvention, the network connection el enent 900
classifies signal strength within specific ranges and

maygepasiastasut bNithe-af-sight ibfeqhiited &RNGWEEPAY@ed BOGEndnEssions. The
ot her | ocation _system components. According to another

&eRsbeE mstbegenfigared iR emestdioth REand dR wsprmissiep el spesific intervals
BREy b SR B o2 B ohE IR U s BE LA and IR
tireddteroatdtion oféscativer 100, al |l owi ng nore preci se

anal ysis of received signal strength information.

According to one enbodi nent of the invention, RF and

IR si gRaldifibh ?J‘Z%h’%bn%ignﬂ%%ﬁﬁ@cfbnt, Bther fn@&ﬂﬁ?ig{l may be used in

appr oxi mat el eet.” Other enbodi nments o

ideteeminieglogatyon. Rrevives lackitiestinfogmstiomaby stso dagsdl infdeREmining

and/qr. | R and/or,. ot her. signal types, such as .
PpdaiateR Fanisdt 50w iR HBEH olitioneh sy aasbegeed in
fderimindiig Wehtes. FoRekiifsle A6ERBEBNOnOér thHR HetVERchbRRkction

i nvol ves varying signal strength armng@varl ous types

Glemspise0, prreor mpTedied locakien iisatiGersd B0 and etheosbjediadentifiers

| i 0 i Rl ti

SO B0 87 IR MBLY 8 AU SERL) S prpone
n"anglelilfg?mém erré:lodiril?m, ebt(abﬁﬁlﬁlcg‘lreldgiwletdiidtﬁige{ Bétiveen sdfiti®i] nearby
per f or ne a single receiver, put is best, i ..

S EBRMRLS e §ORERAST 106 WHRIdP I8, ekt dosiged assistin
lebtbBlishirt¥ea loesdd With SfeafPRiREHIaQR) €ct by cal cul ating

its range fromone Or nore beacons with known
| ocati ons using sone type of signal neasurenent.

A [ i i nent .of .the_..invention. RF signal
e r ookl @ PR bt e vRsP R S REBiS RS T vy
faHohf aiff@eReghe¥RMobeet iBertificdd) AT ik fok #8265 hey be adjusted in

determ ne location. It is understood that an absence
selationstoghatype Rfpbicst fexybishderation sfaghatiands desirsidg Fahmples

3 f. 1.Nj | tion... F le,.
] 0085001 0, AT i
itypdéadigtiound fnrapstitiliraboms WikrefpebfRel M@bimﬁquf‘i}hhéﬂt fnay be

S - 19 -4'ange, r just out of |line-of-sight |

elfitraskied By moEsEequsal RBenal AIRisHARS ssi ons. The

recei ver may be configured to expect both RF and IR

transm ssions at specific intervals generally or for a
speci fAnother areghmidt dfeleterniining losatameinecisiegdtdesst ofdBaytsian network.

% ﬁl?’t%terhm§t|1:103 rolg del:tléarmining location involves triangulation. An example of one or
more of the foregoing methodologies are described, for example, in U.S. Patent No.
5,774,876, which is incorporated herein by reference. Bayesian networks are also
described in Castro, Paul et al. "A Probabilistic Room Location Service for Wireless

Networked Environments" In: Ubicomp 2001: Ubigquitous Computing, Third

International Conference, Atlanta, Georgia, USA, September 30 - October 2., 2001

Proceedings. Edited by G.D. Abowd, et al. Heidelberg, Germany: Springer-Verlag,
2001, LNCS 2201, p. 18 ff. This publication is incorporated herein by reference.

Combinations of these methods or other methods of location determination may be
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for determ nation of location. In addition to current
signal information, other information nay be used in

wa@ledosnmosd ng | ocati on. Previous |ocation inforPel/U82004/034862

may al so be used in determ ning current |ocation.

Locations of other |ocation system conponents nmay al so

be used in determning | ocation. For exanple,

lapgathtaSnObf Gdfab) skild freths aftwad krLponeed iithinehe Bpt of the

900, one or nore fixed location identifiers 1000 and

@Pﬁ@ﬂﬁ@bject identifiers 800 may be used in

determ ning location of a particular |ocation system

component. According to one enbodi nent, establishing

r eI at iPrvacl adnditivas ngbeestabhddt régandihg teatidnyinformation for one or
Enents and the conP ent for |ch I tji.on

FHE daraH P ST ERISPOREa BEivacy WAy Be r@lﬁﬁ?ﬁigm& variety of ways.

A ‘?%%i%ﬂ%ﬁ‘?%%@*&?%ﬁﬁ%%ﬂml

wuaijabimoriy whit fibterneining lppetionohfoobptéwt. Frileny irfay desnanaged by an

Transm ssion rates may,.be, adj usted ation tp the

DRI BEf eE B AT togeUPR O TS R PR, be Mdaged by
@ﬁ %pf-ﬁﬁpro@éanpéqlaﬁmg%l ae€l6n toMMnkEIBAL S SAGR-bFE QF pf@bcol may
obj ect s i cal stationary, such as qu prent

@;smb@allsp@s prmnﬂng aptlanrﬁmn ptahlighing paivacxAnBareqis ppelegstiemay be

b e
S5 BB TR R B RIS oo
aedyesubjeot toglifferent protcolsy EkMﬁﬁleaincﬂL&ﬁS\IaHOﬁlsi‘grBﬁp'seﬁ] obiect identifiers

netvvor A further nmethod of determ ni I oca]:w‘5 .
ibRiAg) syRisct tpidkiiRyent protarels, AHCl A TARIGPEoP! lecihde selegtaprayacy
i)?@to‘f: fof 9%&1@905}@&99 dolPg Igﬁraéﬁ; 6r %7%09th11$ SMject identifiers used

xan‘p in Pat ent 6, “Which I's
itm hma@mqatpmbnhmap ba Slhiy eatdd @ nehclﬁ-o@@ytﬁscvoé,nAnmrdmg ke an

| d t . "A .
Shtudisnen of e ihysBio Jeabr R Skaiicy ST vy bébssizued through a
Mﬁfo‘i‘lﬁfﬂﬁ@éﬁsﬁ%&éﬂaﬁﬂﬂ?ﬁi Susel DiterthieC AR orMblio aHbihgtéhSdiEment,

Conputing, Third International Conference, Atlanta,
@eivRe statusIfm opSaRIapbent motocomrab@ acgomplighed by an input device

RRRleA% el sarg o biop ARl pBbnly, oI SRRy be

Tohfirnediy frihteatot Scbipoadi@dinathe thcatoe syzr,técnycd degICe.
Conbi nati ons of these nethods or other nethods of

| ocation determ nation may be - 20 -apparent to one of
g{: g Ip 2 Q%%éoccigﬁdﬂs ab&)cfahﬁg @Bfect@ NS iRer db‘}éclt’sd&‘:{w‘fﬂ foldhtibrs 'ﬁ?ay be
established. Examples of the use of associations include: determining procedure times,

room utilization, proximity alerts that may be used to alert a fall of a person, regulatory
compliance, person & equipment associations, location & equipment associations, friend
& foe associations, and automatic billing. According to an embodiment of the
invention, association information may be stored in a database. Associations may be
performed through a batch-processing capability in a user interface. According to
another embodiment, associations may be accomplished by an input device incorporated
in the location system component. Optionally, association status may be confirmed by
an indicator incorporated in the location system component. One example involves

activating an input device on an object identifier, fixed location identifier or network
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i nvention. Privacy conditions may be established
regarding location information for one or nore

w0 owanisy syst em conponents. Privacy may be  PCT/US2004/034862

acconplished in a variety of ways. For exanple,

privacy may be acconplished by not nmaking | ocation

i nformati on avail able or by not determ ning | ocation
icohctiBh eRMenPr Al 8Qlycattaindi€atbd BRGER tandlED BE sétihld, that
protocol, requiring an action to establish privacy. o
REJOGHEPN fery bprerfrmade dngypullerise may thendhenrcsivated within a limited
I : VACY.. - - ou .
St e B b Aihf o SRR Bt Ak ol eIy @ bstabtish an
esdoatatios bet@ep thewdmpondfas.i ous protocols may be used in
conbination within a | ocation system D fferent

| ocati on system conponents nmay subject to different )
proto i ' ' P
ot T eae ST RaS B R bR oA B afil Abeiqion
asfosparpeaphe davice sthims sl chetgea ipanyweldheser @meeahmpte iavolves

privacy .Status, such a rivacy,.or..no privacy, while .
SErE aicraivior infSPehelip PobBEAea Lt pShe N iy Ha5ge Sf locations
i Rjsp&difié RDeRidOtARBEmBE iRIRIOpBing AAERbHyAEH 4 SpRic patient !
enbodi ment of the invention, protocols or privacy =
Snipraastregipent aess | Qiecexampdesgl agtienstiseiugds ederseg infprmation in a
L int.erface r.di 0 her .
SRR st 3T UL il Ao SFERE A LoD R 2 tocation
Byatmeohpondl ohw the aampklt. S Aerkexayhpians ihiypuse off@\chfiac monitoring
incorporated_in the |ocation system conponent. .
@pPHGHaN fypicallyusedtip asheplth saredystieifar TacriingArepprt of a cardiac
I REC AR TerhERNR RARLIAG thtibil B udeAFREP B IY R @ Wide variety of
conponent . Associ ati ons as$oci ati ng dbj ects mntﬁ ot%gr
dhjikstidssassciapd With prowviding bealthycabeoresstvadssi ElenipleExmipdedsospitals,
of the, use_of. associ.ations. i.ncl ude: ..determ nin
SRR S FOHIES, 10 e e itcscid chRiSk bt [Peafie fystem
tab@rditB Yo BE ettBEHmcRt ¥ tBE InvBnficH haPbhe é‘orH%u?&f‘to receive a request for
regul atory conpliance, person & equi pnen _ .
dessloeatiom raparticudrapatient Sordhe cardisa mangieing equipmsnt sounding the

frien f oe associatigns, and,autonmatic..billjng. )
A g RRoR R S R R R RB UM iB et Hinformation t
assaicalth afte indfitioA biaOfin1B34tIBE tiEtpatiest ih Redd. dAaRidG@xample
Associ ations may be perfornmed through a )

isavldisp tscastivation of ap aput devyice pn an gjeet ifdentidier aze distress call by a

GEGIC A B0 L FADBREA | BORUTAY Hion
Icomatunduatiey system Cappanphitten@ph by hedlihycaramsiimtian saff. One
Sé}n%toaﬁleql?%%) &w ?r?\%%!cicr)%%y?%erface with a Winegard interface to unlock a door,

ham

or activate other security equipment, in response to location information or input device
status. Other examples include pages, WAP messages, sending e-mails and activating or

canceling alarms.

According to an embodiment of the invention, the components of the location
system do not retransmit signals if they are not received. By waiting until the next
scheduled transmission, transmissions throughout the location system area are reduced

and interference difficulties are reduced.
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an indicator incorporated in the |ocation system
conponent. One exanpl e involves activating an input

wa@leas0€398n an object identifier, fixed |ocati oPCT/US2004/034862

identifier or network - 21 -connection el enent. An

i ndi cator indicates, such as by an LED or sound, that

associ ation can be perforned. An input device nmay then

be activated within a limted tinme on another Iocation

syst em conmponent, such as an object identifier,

est abl TigrredB adlny eart hovies Feeremutay cpeysbine of Ehe 1003t1011 resolver
.EIVI?U 4 d?%rrﬁ]ﬁe ltﬁ)g]s%re o?ﬁlel ff%él{fé’%ltl%? sﬁ’gﬁgleqn(ﬁq? llglgt?ét vBmbodiment
i nformat1 on associ a or mat’i on “or u

sifahessresemt iroleatige she lncaimyl obfthet dhgs 1dﬁlﬁeﬁ8@0‘ﬂslcelculated based on a

I nvol ves s ndi n for.mat | response to an_obj ect

iTgesysdrsige 5%?‘%‘3 w?ltomlwl é{ﬁ%é@wé’@sﬁo et afmstien 6f digtance and a

s&gglofsg Ectgpcation. An exanpl e includes paging a doctor
when a specific patient enters a treatnment area. Q her

exanplRSSIot 1/ddt i ons include entering information in a

dat abase,. sendi X ta containing the current

I‘%l&eé? ?6%‘118%{1%6%{‘:‘}%1 Eﬂﬁt g%f a location system

conmponent onto the network. An exanple is the use of a

cardiac nmonitoring application typically used in

heal t Hf &grlecationirpsoliter dh0Q ecivecidp mngl ) m@pmrchldgm@tlple paths

r il Q
(20 RE RIS (b0 0F AL bk R ViRl (iltRipeiio sime) of

dhs amphtudd owrdlzhwﬁ phdedbiighth.asflonb of ﬁfo@e 6f the @fe\qu@ﬁ‘;? components of
I es i ncl ude hos itals, managed care facjilities,

anp
Eﬁg Fespivgd signal- ragyre il A@plaﬁ&naxpmp&y repRiverl sieael thf reflects the
R dnE 31 IR ool TR TRBle ot A A ccRE b the
sape rstgnaLIWave tp)ateilsscmer rrmitmlhpathabe:twam therobf et 1degt1ﬁer 800 and the

e und al ar tion stemc

RSB bneeton a1t A, Soe By FRE o SeERLRY SEHAL ppicted in
G 5irs t1 ORBRLYA LA mmﬁmetﬁams%v%tseﬁfeuhfes bRgRt | bﬂﬂe hB&vork
patient in need. A simlar exanple could use the

Fonnsedioh glenesnt 400 inphase (honstoustively handisinaetimdsdaitof-phase
@ g ress call by a patient, with the alert and
?ﬁe ﬁa&? Aformation forwarded to a health care
|nst|tut|on comuni cati on system for pronpt attention
by health care institution staff. One enbodi nent of

the i iigHeilOR deniets the exmaplariipedived Sgnd ga Pehichna santpling window
LRoyd r}%ﬁ&daagﬁﬁﬁtrat&[ b?&%}%‘f ?ﬁéf“oﬁi%&f 9?? CHid %a)’n pling window 1001

equl p I N response t ocat | or m
imjgulbe sﬂnclt&rbtosheamaﬁ rel@ivieto the enpthest thetdine detepales whithfhe object

e-maj l.s and actjvating, or
ngensﬁ%%r a'ansmlts t&‘le s1gnais in the 1 ustratfve embodiment. In the illustrative

embodiment, the RF signals are received every ten seconds as described above with
reference to Figures 5A-5C. In the example depicted in Figure 10B, the sampling
window 1001 is selected to have a 0.5 millisecond (msec) width. One of skill in the art
will appreciate that the sampling window 1001 is illustrative and the width of the
sampling window 1001 can be different in other embodiments depending on the time

that the received signal lasts.
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canceling alarns. According to an enbodinent of the
i nvention, the conponents of the | ocation system do

woeisnesansnit signals if they are not recei vREOI/US004/034862

wai ting until the next schedul ed transm ssion,
transm ssions throughout the |ocation systemarea are
reduced and interference difficulties are reduced. -

22 - FiRptfereing BadlstodFifilre WBS eetlosdlioni g 1van 1 €0MNBh @¥rmines the peak
ng{ation of the |ocation resolver 100 to determ ne
tVRee

S el asre fppedionad dimeswithin the spmeplingvwindowe 1001 (step 1136).

i f ' e lnvention, t

TS ROy S B L e s
Fagwel 100 dapicsdhs exethpdargmedeiwsdrsignglstin whidhogdak ﬁalluéﬁﬁﬁw, 1005 and
T 7 A ST Sy S5, 20 2 o0,
foesit Pdlues! f008 YOS %ﬁlétl b@Nid ?B}e\/ﬁ)‘b igd{g;gfé%% i"?ﬁe &g?ct ti%eéltiﬁer 800 to

signal, it may include mul tiple pat ng
Sk dpvated(is moping3 Dhe higdstpak ehlae 4 00Dwithin thasamplirgwindow 1001 is

(08 GRSl TR 5 B Sentsion,

cenpenRRtrthedfabbRewite tbit8ek &I MBEe 9OBMs@HN1E3 HON HERIA 1R highest
an exenpl ary received signal that reflects the

REAk Yaneolihe rescivad REgigrl ismet diedriel RSSThis hasit slightt effset that can be
. i : s si gnal

SRS A CEGH DA S0C I S o AR v

it fhiisempBGUindm is dpprardinarlk+T aBAE CW'it}aﬁl dtﬁé Saﬁ‘i;i‘é%anﬂﬂﬁhg

e A e iasian Eieats RS HERad pshuepanslEiapad +7 dBm. This +7

ABABVAIAES u8Ed inB8Bsedhert h@caﬁ?ﬁ wg{flaﬁ&ﬁn ection el ement

900 in-phase (constructively) and sonetines
out - of - phase (destructively). Figure 10B depicts the

P 00 VI AR B G
Riducckte efigiidtes e VarNYy b He RBIT WEenSBL BEHEY g&aéka f?aﬁgg isusedina

snal | relative to the Iength of the tinenter
fbseqrenhiocisneeeicuiagion than when aminstantesedul v 2lRE isuspdalAsiother

j [ i: I _Men In the il].ustrative, .
aahliBe bt bl f o RRAMENE N by bifacn) Gy ali i Bt iustasive
smboditentsf tHe prsd @t eatioy anvbik with existing RSSI-based location

systems. Also, the location system of the illustrative embodiment of the present

invention is simple and easy to implement.

One of ordinary skill in the art will appreciate that the peak picking method of
the present invention may apply to a single packet data and across multiple packet data
in different embodiments. One of ordinary skill in the art will also appreciate that the
peak picking method of the present invention may apply to continuous signals as well as

discrete signals.

The peak picking method or technique of the present invention can be used in
conjunction with various transmission and/or reception schemes, such as one or more of

a space diversity technique, a time diversity technique and a polarization diversity
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reference to Figures 5A-5C. In the exanple depicted in

Figure 10B, the sanpling wi ndow 1001 is selected to
wWhawse/ 08982 5 m | 1isecond (nsec) width. One of sRECT/US1004/034862

the art will appreciate that the sanpling w ndow 1001

is illustrative and the wdth of the sanpling w ndow

can be different in other enbodi nents dependi ng on the

feéifBqien ati girb ©(rig @ gloweathagtiiljitatihg das the-pedld ptcRﬁfgenetihn@ or
back to Figure 9B, the Jocatjon resoglver 1100 t
‘qehaqus afdhe PigEen HRIYR aISet Iy QeEIUREkgn With 4 sp W?:Yﬁl%f

tIeblgﬁq W s te{:]ﬁn@l@ Wgé {JagM 5‘%8’91%1111%@ 111((@169?4 éﬁ@eceﬂ—@ﬁe signal

val'ues can eterm ne exanpl e, by taking
ﬂrzhﬁrmimd fraxhitheeotgéct identiR&ESBQ0 1 agapaee dl@@sxﬂ:epacbmsluc frtep 1142). The

exe lary re . whi
G ataty v mpHhof B MBS GO GG Reot ol St Bffocts of
ﬁ% a%‘ iSRRI 0¥ iR ML dRQ bise JMoRﬁ'Qﬂfor\é%zﬁéalwﬁarated
1007 in F| gure 1CC indicate that the object

atrdemlas f1d®11y8;©@arat@d by ohecumety ngqmgithfﬁg If thﬁélmabﬁégqelved using

K 007, t hj
{hE Bfeck Sty e mtoten b P e R BT B el R sk, the peak
Pidkink mdtesBdri tedhnafi@d of e gssnainverition dvatrittudeabdes or stgeti 13 of
above with reference to Figure 9B (step 1138
RigurrolfyhFerecapiplh asthe spage dyemsiy @thlw& Fh.ﬁcf&ai? igkge method or
feﬁﬂrpalhe ¢ %b‘t{e%%)gflgfto thd! ﬁgﬁ?ﬂec ivkd B9Radh & thd Qﬁteﬁﬁe{ss Qe Peak

can y ca 2ted out: For exanpl e, Figu
picking mmsthdchatmpiadnes theseitwa sigRSIS) andodeleetsva idttien s1ghd fampinaple, a

WIS PRr oXi +7 dBm Wthin the sane
Eﬂ% \ﬁqﬁg%ﬁlpi%%"ﬁ?m{he i nst ant aneous RSS| vari ed
between - dBmand +7 dBm This +7 dBmvalue is used in

~subsequent | ocation cal cul ations. An advantage of the
pr esehigurn2 i 3 Bow |013a11t flitstrating thet ths pﬁdﬂt rigking eatheshor technique

em reduce m nat.es .t he h
L e R dreet Thesop el {8ty ol I i
SkiPes16 UBS lochidGiPddteigiak enddald pﬂceﬁﬁé&bﬁﬂﬁ@ shinal transmitted from the
i nst'ant aneous val ue i s used. Another advant a&e of

plﬁwsdﬁmﬂev 80Q i idmediversyy terhaiqnedsiend 1440y P&lﬁlq ftgveersﬂy
f. |
i el SRS pR IO R batn O BaRLERE sy ghannela

aﬂdr@fmmeﬁl e titrltaliversial is ofies ylsddecmmﬁystdm sdbhan:istcr tatrstwegror
enbodi ment  of the_ pres

eenditigfisefrchat.in interTalsRBIEG A JORBRT (R AR o REDUSE Thie Sl i
FRRves 'u?i'hg thd@he ER8rsREFCHRIEK] RO sHEIIAPS BE signal is determined

using the peak picking method or technique of the present invention described above in
step 1113 of Figure 9A.

Figure 9E is a flow chart illustrating that the peak pieking method or technique
of the present invention is used in conjunction with a polarization diversity technique.
In this example, the location determining module 14 can receive the signal transmitted
from the object identifier 800 in a polarization diversity technique (step 1146). The
polarization diversity is a diversity transmission and reception wherein the same
information signal is transmitted and received simultaneously on orthogonally polarized

waves with fade-independent propagation characteristics. If the signal is received using
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the present invention may apply to a single packet
data and across nultiple packet data in different

wepdsmiivent s. One of ordinary skill in the artP@i/iUE2004/034862

al so appreciate that the peak picking nethodof the

present invention may apply to continuous signals as

wel | as discrete signals. The peak picking nmethod or

ttee timie disersify tédlﬁl(@feﬁﬁle Btrefigily efithieGignabi db?/nﬁﬁﬁd ukifg the peak
conj.unction wth various transnlsS|on and/ or recepti
Ferengwethed ohtheresat venfionglesiribed ahaveindtapelld o) igure 9.
technique, a tine diversity technique and a

pol ari zation diversity - 24 -technique. Figure 9Cis a

f | ow dbardf skill inshe at wild apliramaﬂehhat mlw;kea]mpeiﬂtmg mas&toldmﬂ technique
or..techni gue of the I nvention i s use

pr e

B RER O Rk AN aBe B opBRUELSR Vak i SRibmatiomafiyo or more
Qﬂﬁﬁghabdﬁmgwgg&@hbgmmggkernln|ng nmodul e can receive

the si'gnal transmtted fromthe object identifier 800

in a space diversity technlque (step 142). The space

di vers ransm.ssi on rec ion, or .
ot 1 4 obatich sl 25 plior RS T Ric] CPhaihRRr R bR fvgtion, is
tlnﬁstﬁitdmﬂyt\ﬁdﬁﬁl&an@& 1ﬁfF1%M@ 10r THBIRaB6Y sttt 730 includes various
separ ated_antennas, ide separated by one or nore

velest lepifegs 800, neteorlsicgpngctips elements\R9Q and ﬁﬁgd lmﬁcyp@@@tlﬂers

g'OUG F 3l fe¥w R0 '1§4Hﬁlstr£tgc? l%hé Ghgt J‘da?éba%@ £1 5% dtlf')n Tesolver
eterm ned using the peaﬁ ckin od or %

dfl00hAcgorémegnd therpresent embmﬂamenﬂ b ecqaoatgyvchtabasesl | S 1§ s@farately

F | ' h dj
e Yoo SRR TSI Becghase i ingue espyidse with
&iﬂﬂ%ﬁl%ﬂ&rﬁaﬁﬁngﬂogﬂ@lo%aﬁ&ﬁ%f%%gv&ﬁ 8GR el‘éfffents 900 and fixed

antennas.” The peak picking nethod conpares these
d@@ﬁlah slements 998/and fixed ldvetioreidesiiferall 004. c3uckapqid gf 1nzﬁormat10n

h 9D
SRR Forre Pl i S B b Bled Sepsbsiig o enog Gobiedt”
ti@etifiefiLBD00 Fof Benii1eIBO fochiiEstd BXed 1ScatRBIddriifier 1000 or network
conjunction with a tinme diversity technique. In thi

erangstien elepent Yoampyshe sreciiedi asiamgrtinyin |oéﬁ@aha1lvea3e¢m@ea

t b

i’Ikrill%Ié_&%rig{T]@ %@g?tiiﬁ%ﬁt e‘ij 8&9 9%&%&?%% :Js%@mr)l gglpta cﬁ 59 ﬁxed
dooativs iideyltiﬁaC]m@D(w aetvmrg pahrecti@pelement 9on)gt1ielw3 éfeamenuﬁer 800
i nfor 0 sent. qver the same channel at

d?%f‘&nlg lﬁéﬂ&é eingAEthin 4Epes m, Pifice BRf@n used over
systens subject to burst error conditions, and at
intervals adjusted to be |longer than an error burst.

I f t heArsélepiminid device 1101 is provided to host the location resolver 1100.

According to this embodiment the location resolver 1100 is in the form of software

operating on the electronic device 1101. Examples of electronic devices 1101 include

computers, processors or other devices capable of implementing the functionality of the

location resolver 1100.

As shown by way of example, a location determining module 14, according to an
embodiment of the invehtion, is illustrated, by way of example, as including one of the
fixed location identifiers 1000, the network 400, the electronic device 1101, the location
resolver 1100, the database 1150 and topology database 1152.
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received using the tinme diversity technique, the
strength of the signal is determ ned using the peak

w@e@Riomy3net hod or techni que of the present i NRENUSINA/034862

descri bed above in step 1113 of Figure 9A. Figure 9E

is a flowchart illustrating that the peak picking

nmet hod or technique of the present invention is used

in conjunction with a polarization diversity

technique. In this exanple, the |ocation deternlnln%
modul e Teandde e alocEimn syFighdn Use Bnshealthagre ingiimtiprseiting is

{ ecs%é{ed'lg ?{é&x{ré {£r ﬁgglgodfrgb}awﬁf 5?5}&6@1& ﬂplaﬂbf/eeff tn\étlvxéorlé 400 is

ari zat’l on ersi

qbrmedezi tbmllbwafosmmumaammmc&rgaﬁm:tlpre WVOR Ok d’cbnh@tﬁloﬁ&l@nents 900.
i is transm.tted and received

4 O#@%O qué)ﬁ'l%% ﬁ%@&@gﬂ@cwam%@ Wah dlae pgtvark 400. Itis
fn@% -th FEPEANE AL is QB@R&%& tooe[‘wﬁQ@ﬁ&%ﬁE I8 :tjﬂeq%tw&fk hiPoe a

signal is received using - Iversit
tvarsthess getavorlt.hA fstedémgmbn odentifier H]OQnaillusHatﬂéiaml s medmmumcation

it eSS St oL s D90 o wieuiptied ebtsefS 0 e ustrated
9k blfixedl B ViHRUBbieckd bff cARPIRE Withh th@ abalth@roaRkpea I§é:t‘fiﬁg The

met hod or _technique of the present invention can
@8iegt idantélams JPLmap he ik commiricaitnrbviaphe or mpre Qf@agh of the network

S efl B B R RSP RB et of the

|nvent|on is illustrated by way of exanple in Figure
The ﬁatl on s stem 720 includes_various objec

i dent |AfS| 1 pgrage@bn r‘n%%rﬁdﬁka %%WH@‘CW%’?@C%P%HQQ 159@@""&6’(3’ way of
eké&ﬁglte ae&ﬁ'afng'? o bl ERbb ik oiﬂtgg ﬂlveﬁt an dllﬁitévgﬁc b?erface 992, 1120

rated along wth a database ocat i
meeydewsed ir0éhe okooae dif top Iteomrhceonmaeﬁen Elemﬂntscﬁ()@mmﬂ/or docation

BRI il PR BBk TEE
RERYIrH 8ferfddevoR N P0TB LGB e @h@bﬂ@c&ﬁ)léﬂ% | RER5IOA%e network

of network connection elements 900 and fi xed | ocati on
anterteaet 920012 0amaly bé md”lgumﬂawﬂmnq Qtenonequéhesanp@matsu ch
re des

t I fo matlonallowsf a

ggﬁgﬂgﬁlo sl} F%%%slpan%lag{lﬁtgo[r i orr gﬁarBP J[i)s 11 strzgec{ l?y way of
Ieﬂﬁﬁplleﬁﬂl ng@ue%ﬂg thd@étwoNaiRRce Y98 1I190 aldy®e cohfigurkd ¥E€be directly
I ocation identifier 1000 or network connection el ement

@n ﬁ’ﬂ&‘?fft?é netyoek by way #§ Etheprst eiretiina P96+ fceardingdp jafapher
t H@ﬁ&(vgf mtérf’ac@ @9? tijlrgg gn :arq)%%héfeg bo 8 gaeﬂh%ne system to a

entl aSV\/ltlnasrm
modem 996 According to another embodiment of the invention, the network interface

992, 1120 may be provided with one or more of a cable television modulator 998 to
allow communication with a cable T.V. network, a UTP network card 1002, to allow
communication with a UTP network, or a universal serial bus (USB) card 1004 and/or a
medical telemetry transmitter 1006 for communication with a medical telemetry
network.

The present invention has been described by way of example, and modifications
and variations of the described embodiments will suggest themselves to skilled artisans

in this field without departing from the spirit of the invention. Aspects and
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| ocation identifier 1000 or network connection el ement

900, the object identifier 800 nay be identified as
wheing43ae hi n_a specific room office or area.PEIUS2004/034862

el ectronic device 1101 is provided to host the

| ocation resolver 100. According to this enbodi nent

the location resolver 100 is in the formof software

oRahabilifiis 0N tHeABoRl-@&LAiBdH EnitRNinets ki) be Uska@iidodsbigftion. The
el ectronic devices 1101 j ncl ude conButers, processors

descaibpd pmbediments asapaisleilystrativs aadsheyld got hrconsidered restrictive
AL D2 o B 500 8105 ALASE )8, s,

donahelpregeding dsscaptindaneall vadatione ahdequivalets tHasfall within the
illustrated, by way .of exanple, as including one of
fangeof fhselpigs ats @Fﬁnﬁsimer qr%bréceﬂdger,elw he network 400,
the el ectronic device 1101, the | ocation resolver

1100, the database 1150 and topol ogy database 1152. -
26 -An exanple of a location systemin use in a health
care institution setting is illustrated in Figure 12.
As shown by way of exanple in Figure 12, a network 400
is provided to allow for comuni cation anong nultiple
net wor k connection el enents 900. A | ocation resolver
100 is also provided in conmunication with the network
400. It is noted that the network is not linmted to a
wi red network, as the network may be a wirel ess
network. A fixed |location identifier 1000 is
illustrated and is in conmunication with the network
connection el enents 900. Various object identifiers
800 are illustrated as a fixed to various pieces of
equi pnent within the health care institution setting.
The object identifiers 800 may be in comrunication
with one or nore of each of the network connection

el ements 900 and the fixed |ocation identifier 1000.
As illustrated in Figure 13, a network interface 992,
120 i s shown by way of exanple according to an

enbodi ment of the invention. The network interface
992, 120 may be used in one or nore of the network
connection el ements 900 and/or |ocation resolver 100
or ot her conponents adapted for communication with a
network. A network interface 992, 120 is adapted to be
directly coupled to a network. The network interface
992, 120 may be configured with one or nore of the
appropriate
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configurations for the correspondi ng networks. For
exanple, it is illustrated by way of exanple in Figure

waosoie3net work interface 992, 120 nmay be conPCTyUSEO4/034862

to be directly to an Ethernet network by way of
Et hernet circuitry 994. According to a further
enbodi nent, the network interface 992, 120 nay be
@uplhied to a tel ephone systemto a nodem 996.
Accordi ng to another enbodi nent of the invention, the
network interface 992, 120 may be provided wth one or

| e tel evision nodul ator 998 to all ow
Wﬁrﬁﬁrﬁ%&g e%g% with a cable T. . network, a UTP network
card 1002, to aIIom1connun|cat|on with a UTP networKk,
Qr a n versal serjal bus. USB) ard 1004 and/or_ .a
tredi c %@FW@W {bF BrSSIteh S e Sen t&@ AiREhE SRipgnthe system
WiBrignpedi cal telenetry network. The present
i nv nt| n has been described by way of exanple, and
nodi f iadedation detarminirey madule hier rccﬁel‘ﬂhg thteggral brenismltted from the

est therrs s to. skil

SPERS AR e peatiP AP oD e DRETAG: P OrHEEhef the signal

PRéddidn PHighdd€pdakwaRic FMhe ASRA GHithidRGamplé window defined with
-characteristics of the above-descri bed enbodi nents

Aespeddo tis®d i n conbi nati on. The descri bed enbodi ments

are merely illustrative and should not be consi dered
restrictive in any way. The scope of the invention is

20 be T agstedf binirh Newhprenthe digahladontpriseaitiedst bitaof 4o RF s1gna1,
precedi ng description, and all variations and

&gdRvignehand aWasignal | within the range of the clains

are intended to be enbraced therein. - 28 -CLAI M5 Wat

is clained is: . Alocation systemfor processing a

$i gnalThesgstemiof tatn fly wiremin thojl@ation tlbtenmymtmdule determines a

TSROt PR onel PERL R MR PR iR fsgivgf by dhe location

\WeekRind Redhiecat i on determ ning nodul e determines a

strength of the signal based on a hi ghest peak val ue

of the si gnal W|th| n a sarrpl i ng wi ndow defined with
s &M of

‘ Ie; ﬁ:lc[thg gx% §la}ﬁl b E_x r{gp%?ngd:% Lr%nrélg’tgrn %4?1’%[6% td tﬁeht%j ect for

transmitting the 51gna1.

5. The system of claim 1, wherein the location determining module receives the

signal through multiple paths between the object and the location determining module.

6. The system of claim 1, wherein the location determining module comprises a

receiver for receiving the signal transmitted from the object.
7. The system of claim 1, wherein the location determining module comprises a

location resolver for determining a location of the object using a highest peak value of

the signal within a sampling window defined with respect to time.
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an IR signal and a US signal. . The system of claim,
wherein the | ocation determ ning nodul e determ nes a

wo owanisw of the obj ect based on the strength BET/UR04/034862

signal received by the location determ ning nodul e. 4.
The systemof claim1, further conprising a
transmtter coupled to the object for transmtting the

3. gnalTheBystdhi@r shugrhammbbred] i MochtiombeieAhitd8odhae drhpiises a
determ ni ng nodul e recei ves the signal through

#aTYark lcennsatien eleaenicion racpyingthe signalfepnsmétte thsrpbject.
determ ning nodule. 6. The systemof claiml1l, wherein

the |l ocation determ ning nodul e conprises a receiver

fOor r adeisyitag df bRimilgnakrein the $odative deferramiid@odli¢ emtprises a

7. The systemof claim1l, wherein the |ocatjon . : :
detekifon teeeiring theesigiplgnd delerminmgaloraion oidhy Qhipctuging the signal.
determining a | ocation of the object using a highest

peak value of the signal within a sanpling w ndow

déf i ndthewlystbmrod slagnt9, vbeteimihe netv@ 8k -d8termhimes 8 yis¢reth of the signal

laim 1, wherein the | at.ion det.erm ni nmodul e )
DS ehS Bedbotab oo R e o s ey dsfingd with
trhPestitdRidle. transnitted fromthe object. 9. The system

of ‘claim1l, wherein the |ocation determ ning nodul e
conprises a network for receiving the signal and

cﬁt er r?‘h%il{;(%tign :sysg?q% :O%Q]g% it Qﬁergm t?x% télggxéf[ 1\?\%}&& Qc“at t§ !)l%noarl more of a

. "The 'system o wherein
@phcerdiversisy @clatiqe gtimeadivérbiey clmighe habepolatizatiohidbleasty
peak. val ue of the signal within a sanpling w ndow

-wWith respect to tine. . The | ocation system of
claim, wherein the signal is subject to one or nore
of a space diversity technique, a tine diversity
tl&c hniTwdocatidn aygierh af claat il pwhelieineths ildoatibe detaimgiumg nddtiule is

The location.systemaf claiml,. wherein the |gcation. .
SRS TG Ao e Ak ERptbistt e remare £5E pipaS diversity
S4IRRue! Do lf AR 8% idu 8BS PRlarRén Byedis RRSique,

diversity technique, a tine diversity technique and a
pol ari zation diversity technique. 13. A |ocation

ﬁég ;te %Lo%rgg;%{e %_:yﬁferrg H)ir Iagtelam{n?r?gaa{ io?:.gtlcic?ﬂc ofih c%?éc%ctﬁé lotcg]ueon system
comprising:

an object identifier coupled to the object for transmitting a signal;

a location determining module for receiving the signal transmitted from the
transmitter, wherein the location determining module determines a strength of the signal

based on a highest peak value of the signal within a sampling window defined with

respect to time.

14.  The location system of claim 13, wherein a location determining module
comprises:
a location resolver for calculating the location of the object using the highest

peak value of the signal.
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conprising: an object identifier coupled to the object
for transmtting a signal; a | ocation determ ning

wOor@ale9sor receiving the signal transmtted fPONUSIv4/034862

transmtter, wherein the |ocation determning nodul e
determines a strength of the signal based on a highest
peak value of the signal within a sanpling w ndow

def i nethevbdakioh egpaalof tRirh i1BEwherdin thb &l gh:il(iéléutfj’ébt $d/ §ﬁeﬁff‘ more of a
of claim 13, wherein a |ocation detern ning no

@Eﬁﬁird“éfé%lty tgchmagug, péwnG @gefﬁ%ﬁeclfi@ﬂu%%d&wcaﬁmmon hieversﬂy

Itg gn of the object using the highest peak val ue of
e's gnal - 30 -15. The location system of claim 13,

wherein the signal is subject to one or nore of a

space diversity techni atime diversity techni que
alﬁ Tgﬂﬁﬂ%a.ﬂelaﬁy%ﬂn&g 9@%@.%@%@% glosatiorpdetqrning module is
RGREA RIY aﬁﬁéﬁﬁtea[@e% § RIcElobokly
aet&%rm nlrng nodul enclfslg%dggp é to tParﬁlsm‘ftrﬁdzggggbg%gedwemlty
sedmigjues hiame idsvessityj tectnique and e potarizetien difemity pwhaique.
diversity technique, a tine diversity technique and a
pol ari zation diversity technique. 17. In a conputing

dew Cgn aoiphtieddéte, delinda Bt Hé&eﬂmﬁﬂg@ﬁﬂieﬂgﬁﬁfoﬁ signal
ignal transmtted froma transnitter coupled to an

d@}l@@tﬁedtﬁ@@ rEERBiticoeaipledite gn phisch thegsetbpd comaprisivg thg steps of:
th
de?efhg%?%gé?%%ﬁgai&%%PL&&?h@ﬂ%hé&gna %ased on a

hi ghesletepatking thie serendth bhithesiggabbased b highestavak valge of the signal
ndow defined with respect to tine. 18. The nethod of

é’?’%@i’rﬁf@mpwgewgi\gﬁwt‘#@né wihaespegideitifeng conpri ses t he

step of: receiving the signal through nmultiple paths

fromthe transmtter. 19. The nethod of claim 17,

viler eiThetnathat mlaifn t"e ordiendim thestapfire@sviny eompises dic step of:

receivin e diyer it 20. The

ot hod®Gvie SRt tygiehaR AT K@l e s ey

conprises the step of: receiving the signal in tinme

di versity.
19.  The method of claim 17, wherein the step of receiving comprises the step of:

receiving the signal in space diversity.

20.  The method of claim 17, wherein the step of recéiving comprises the step of:

receiving the signal in time diversity.

21.  The method of claim 17, wherein the step of receiving comprises the step of:

receiving the signal in polarization diversity.

22.  The method of claim 17, wherein the step of determining comprises the step of:
determining the sampling window with respect to time relative to the signal
transmitted from the transmitter.
determining peak values of the signal within the sampling window; and

determining the highest peak value of the signal within the sampling window.
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21. The nethod of claim 17, wherein the step of
recei ving conprises the step of: receiving the signal

WO poopos3Bd zati on diversity. 22. The net hod of PCHUS007034862

wherein the step of determ ning conprises the step of:
determi ning the sanpling window with respect to tine
relative to the signal transmtted fromthe

t23ans Mitetr@sthodlof elnifi P2, ohdpeiakhe/sdaliaalves of e singiNdith the sampling
HI n the sanpljng w ndow,, and determ n| ng the
h‘i‘”& e argydet W’Q‘FCU@’ gkingRedegivativg ofthe pighalt he sanpl i ng
wi ndow. - 31 -23. The nethod of claim22, wherein the
peak val ues of the signal with the sanpling w ndow are
&t er riitreadethyd bAKking 13 veleréindhd signad tompsesiigoahaticdvon a location
T%%nﬁﬂhod of claim 17, wherein the signal conprises
t3ton on a Iocatl on of the object. 25. The
nmet hod of claim 24, wherein the |ocation of the object
is calculated using the highest peak value of the
5359 nal Theagethadhef eleinh % vdfergh dhahopatjonwii¢hedhjedt iecalculated using the
Cl?tﬁ Q]f utehﬁ bé is calculated using a
aetagrg{ cl, que. 27. The nethod of claim 24,
wherein the | ocation of the object is cal cul ated using

atri angul ation techni que. 28. A conputer program
pooduckhedbethpdhefl ¢lpis %d’t’h%m thedeedtioaisiféhd ebject sveatamated using a

frHﬁ1t19a?Jr§t§JHt%hlﬂﬂct11?e strength of a signal transmtted

froma transmtter coupled to an object, conprising
t he steps of : receivi ng a signal transmtted froma

t tter a strength of_ the signal

s ed h?fgﬂfe@?mb gf%Fé‘?lH dheglpcation ofithgehiedkis ¢alqplaed using a
&ﬁﬁ@uqﬁﬁn%dw defined with respect to tinme. 29. The
conput er program of claim28, wherein the step of
recei vi ng corrpri ses the step of: receiving the si gnal

U O30 Pt B SR SIS S B o
rdReeemitinga SO 6£5sigha transmitted from a transmitter coupled to an object,
comprising the steps of:

receiving a signal transmitted from a transmitter,

determining a strength of the signal based on a highest peak value of the signal

within a sampling window defined with respect to time.

29.  The computer program of claim 28, wherein the step of receiving comprises the
step of:
receiving the signal through multiple paths from the transmitter.

30.  The computer program of claim 28, wherein the step of receiving comprises the

step of:

receiving the signal in space diversity.

31.  The computer program of claim 28, wherein the step of receiving comprises the

step of:
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step of: receiving the signal in space diversity.
The conputer program of claim 28, wherein the step of

WO e@seioNiopy conprises the step of: - 32 -recei vPCUS1004/034862

signal in time diversity. 32. The conputer program of
claim 28, wherein the step of receiving conprises the
step of: receiving the signal in polarization

di ver skdeyvin@the sighal @aimetiersftiyogr am of cl ai m 28,
wherein the step of determ ning conprises the step of:
determi ning the sanpling window with respect to tine

rgl ati | | et ' L f . .
2. o o pR ot LRSS RO DErcpiyng comprise o
wigplofn t he sanpling wi ndow, and determ ning the

hi ghest peak _value of the signal within the sanpling
W ndowFeesyns ﬁ}}?él%’&h’&tﬁoé@zﬁl%‘ga]é(ﬁﬁs&f’- clai m 33, wherein
the peak values of the signal with the sanpling w ndow
are determ ned by taking a derivative of the signal.
358. THéecomputes pragrayg ofinkaoh 28] whareid8he sthie pEdatetniiaing comprises
3‘5 sgal éorrprises information o a |l ocation of the

Ejg @ °36. The comput er program of claim 35, wherein

the | eeadingiin@thelshaphi wﬁidowswﬁmé:@géo@t@ﬂm@%aaevé #3€he signal
hi ghest peak val ue of the signal. 37. The conputer

frepgraited dfong thei trangmitteher ei n t he | ocation of the

obj ecty i ' | ' - .

Fecnni guimihE bRl St B8 Al PLBRIRR, windov and
wher eideterintih®thatighestqfeak helue bf thecignal withithetatpligivigdow.
a triangul ation technique. - 33 -

34. The computer program of claim 33, wherein the peak values of the signal with

the sampling window are determined by taking a derivative of the signal.

35.  The computer program of claim 28, wherein the signal comprises information ora

a location of the object

36.  The computer program of claim 35, wherein the location of the object is

calculated using the highest peak value of the signal.

37.  The computer program of claim 35, wherein the location of the object is

calculated using a multilateration technique.

38.  The computer program of claim 35, wherein the location of the object is

calculated using a triangulation technique.
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