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A RADI O FREQUENCY | DENTI FI CATI ON READER SYSTEM
TECHNI CAL FI ELD The present invention relates to a
wo 2evosteeequency identification ("RFID') readePCHYS1008/086129
In particular, the RFID reader systemis preferably
portabl e and determ nes both the existence and general
| ocation of at | east one RFID-tagged object of
i nterest. BACKGROUND OF THE | NVENTI ON Radi o- Frequency
Identification (RFID) technol ogy has beconme w dely
used ARADIOFREQUENCY IDENBGCATION BHATYER SYSTEM
transportation, manufacturing, waste nmanagenent,
TEOPNIAL FEIKD ng, airline baggage reconciliation, and
hi ghway tol | nanagenent. RFID systens are often used
to PRePERENtInEItipg rql%té%wraeﬁ%éxsaafreq@ﬁnca/rlfifﬂmf@@tlmr OMEAD”) reader
r.
sy LB B P R Sy R I B e TAPA e both
theomdtistérdomnd geaiddodagian of ide@x bic RFIRt4pod ebjcetbfantesst. or
detection of RFID tags attached to the articles to be
protected. Each tag usually includes information that

uniauel identifies the article to which it is
K BRI ZHE INVENBWOMe a book, a nanuf act ured

ite L ' ' ,
R N AT P B B AP i
virttatiyieveast ildustrildngading erahgrortatiqd, inmlufacmrmywaits mahegement,
row?edfor the article, To detect a ta RF
poytalfacking, qiplinedaggagsirgepncuiating.cig Righvay i ﬁﬁgageéneelﬁ eRFP
i

S R RS L bl Rkt PR Hlotcoted area,
suchaasrai ldwary ormethilistore.t he tags produce a characteristic

respon In particular, once activated, t S
Conmit I V1581 it Rless B e et astoer C%fFlidBaf%ﬁ@te? Rear the
exﬂREf Pprot@UQS arbPror @6RENGH TeFIDI@RS atfaséh&gtol thé SRHIRS k@B protected.
fromone or nore tags in the corridor. Various radio

Ea¢hr taguewrdly ipcimies)intonmemenaibhatrdqurity Degiiesethe aricks trvdwugh it is

aff%%ﬁs gﬁ%ﬁf&e@n@ §?3%1F°°1N8 m%lugd:fg"%%éégﬂbuﬁg?lﬁ rF:a'tntam”la or

indRdBhdl CatviBinal RORG-JIRD4ahbibld rtidat exdditinal daahé quired by the
2005- 269403, JP Patent Publication 2005-195341, GB

patbigplapRpIBGRI9TREY akio D pEpiggdor theerislgh t he commer ci al
suc %%@te&f a ﬁ§ at'hg R Ra R Q‘[plil{‘as‘h’iglS Elgﬁz}’lg‘ {h?&?ghha% npeql%Q to create an

electromagnetic field within the interrogation corridor. The field activates tags within the

corridor. In turn, the tags produce a characteristic response. In particular, once activated,
the tags communicate using a pre-defined protocol, allowing the RFID reader to receive
the identifying information from one or more tags in the corridor.

Various radio frequency (“RF”’) antennas and RFID systems are known, for
example: U.S. Pat. No. 4,012,740, U.S. Pat. No. 6,486,780, U.S. Pat. No. 5,030,959, JP
Patent Publication 2006-050477, JP Patent Publication 2005-269403, JP Patent
Publication 2005-195341, GB Patent Publication 2,388,963.

Although the commercial success of available RFID reader systems has been
impressive, it is desirable to further improve the performance of existing portable RFID

systems to provide more information to a user than just the existence of an item of interest.
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impressive, it is desirable to further inprove the

performance of existing portable RFID systens to
W@e@vlshs2tmor e i nformation to a user than just BEEUS2008/086129
exi stence of an item of interest. SUMVARY OF THE
I NVENTI ON One aspect of the present invention provides
a portable radio frequency identification ("RFID")
reader system The portable RFID reader systemfor
assisting a user in locating at | east one RFIDtagged

Y &iF rises: a conputer; a user

o B8Rt GNP Rl g AR L PRl gy 70
ideatifiedtioai'RBID’ Y réadket §RtcAEt WREFOrAblcabEIS fcalid sﬁﬂtérﬂff@ﬁiﬁ@i@ﬁng a
and a null field arrangenent to determne the
usgin kcatiematderst onreRigdNéreard objestaxfiintercptreatnises: gfcogputer; a user
- e
i L, APRPID AU b Pl bl E TG, or L o AORRE o 1B uhere the
antehdraneddaongydy enitchlbrewpor 4 bt éclFrRnpeadearand ysiuB ficld

for assisting.a user. in locating at |east one
aﬂme@%@g{a@é@%ﬁ‘e@? CpicToR Bt BonaHpIgas locgtiemapin RFID-
<m%%ay§%%akﬁ%g&%%ggéran RFI D reader; an antenna array for

reating an e omagnetic field, where the antenna
ar r éynothenpspiestar the picsstt invadiian proegaeac yltqriidRve)poehela®RID

nd a secgnd RF, el nt, where the first RF el enent
ro SR o DA SR Tl LSS QU PSS RS & gt at least
on& REAY Ragcl OBRcf dfah@redt, LaMPRIBNE coMMREE atub& ihicFfate; BT RFID
el ement and the second RF el enent are driven out of
readpia g antgniy aregyoncngating $n dedromagaeiteeft wherp thadnéanaa array
t he antenna.arday can.pg~electronicall i t.che
cong R EE R RalsRte RN GRE RUTaU AN & e R SRR, piaprg the s

RFad1¢raggane e seeordiER B et drbdriex fit ghasetoasnchtd Heobe field
general, relative |ocation of an RF|ID-tagged object of

arrppgegicab tvherqide A Jemarirapd dhe sorendREstomienf prgehiivepAut of
phés% 18 Qeate™ ldﬁé:fd bafiRnfeht ?ﬁ? %‘é‘g tﬂé ﬁr?tleﬁrc'aeﬁra 'HQR%% %‘%E{romcally
or every inplenentation d6f the present Invention. e
swhclgudresvandhé ke dietdadrtandementiapt itlemulfid]d Arrfuoddnant tondzt@mine
particul arly exenplify illustrativ nbodi nents. BRI EF
theEEERCP I ONCEN TRE "DRAYY IRESS O 2P REuGeese AT BT
be fryE bbse eihAl BEtheWrlnf iRl &tRAGEnd1QntcheABRBAGRE cach
Figures, wherein Iike structure is referred to by Iike
disnlgnet ethbodimentug levery impensstetioalof thegwesenbmsemivar dihe:Figures and

theg%??ug%séri@n%w}eghggﬁgvtv] r}llgrevpi alet\llgu?grlyoer)](%mle) HPyoi?liuaFar‘gltve %inb% diments.

S

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be further explained with reference to the appended
Figures, wherein like structure is referred to by like numerals throughout the several

views, and wherein:

Figure 1 is a perspective view of one embodiment of a portable RFID reader

system of the present invention;

Figure 2 is a side view of the RFID reader system of Figure 1 with a portion of the

base housing removed;
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system of the present invention; Figure 2 is a side

view of the RFID reader systemof Figure 1lwith a
w@orwige2df t he base housi ng renoved; Fi gure 3 PGI/HS2008/086129

bl ock di agram of the RFID reader system of Figure 1;

Figure 4 is an antenna pattern illustrating both a

| obe field arrangenent and a null field arrangenent;

Fi glipgirad is asblgck gxaé@nu@ﬁféﬁ &FHA apadgr sygtoaned Figutli at i ng

the null field arrangenent of Figure 4; Figure 4b is a

t hr Eegu frénani amtenina geiégrn alhusitiating bethtei loee fi¢ld afregenfiang il a null
ﬁﬁﬁ{qgﬁg%gqﬂt of Figure 4; Figure 5 illustrates a

SChENEY e vi ew of the RFID reader systemof Figure 1

including both a |.obe.field arr enment . an ull field

o & NG t@f@@zﬂl@%ﬂ%ﬁlﬂi aerot ERRGHE Bk BildartanGorhnt of
Fiotkr€y of the RFID reader systemof Figure 1 providing a

obe field arrangement and null field arrangenent in

thre ugé 5§ R EftecPATEhLiONT 'diag‘;egﬁl ﬂﬁlS&QﬁI% thﬁ #rcatfP I‘I"angernent of

schemati c el evational view a roomw th several
Figir¢ £t agged itens; and Figure 7b illustrates a view

like Figure 7a including a path which mnimzes travel

t i mEiduds 5 dlussetes okchidattiRvidy ofd RFIBY-sidekdtent bEFigure 1
_ present invention. DETAILED DESCRI PTI ON OF THE
IHCEWB\hfrtm lobe facdd aprangempat pgl il el gerapgeatenind RFI D

systenms are known for determning the existence of a

par FiguessrA-6€d Husratdsrtsehersatic ewalf e R regdeany empf Figure 1

ta ci with it . Ho few syst rmne..
prp ARGl et angrENRRE BB SRR AT g

to the user, is |ooking for and avi de direct.jon to

t e ikt 7t flusfit et peRaiprl S S e R SO R FID-
tagb8@flehs; gt em of the present invention assists the

user in both determ ning the existence of the

RFI B, Aiuis 2@ & DR, ALEriSGRKianEc1 Mg RHAM WHhiBO ndilifhizes travel

gene}éél?&g?%céltsfroggo 1%%&]he ei tlgﬁ%ﬁglgct%egt% t \gﬁlglgea t lée; e
tinjeufet a sseafdn RiflDhrebdve sRFCD of rdecsenfmventinai ned i n

nore detail below, the RFID reader system uses

di fferent el ectromagnetic field configurations to

achieve this objective to sense the general distance

DENAL ETO0ESCRIPFTIIN &iF THE ONVIERer1Ogader

In general, various RF antennas and RFID systems are known for determining the

existence of a particular item of interest, usually having an RFID tag associated with it.
However, few systems determine the actual location of the RFID-tagged item relative to
the user is looking for and provide direction to the user to find the item they are seeking.
The RFID reader system of the present invention assists the user in both determining the
existence of the RFID-tagged item they are seeking and providing the general location of
the item relative to the area they just scanned with the RFID reader. As explained in more
detail below, the RFID reader system uses different electromagnetic field configurations to
achieve this objective to sense the general distance and angular orientation of the reader
relative to the RFID-tagged items of interest to provide the user the general position of
such items.

An RFID tag typically includes an integrated circuit operatively connected to an

antenna that receives radio frequency (“RF”) energy from a source and backscatters RF
-3-
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relative to the RFID-tagged itens of interest to

provi de the user the general position of such itens.
WO\R0ORB8I62¢ ag typically includes an integrated RCT/USI008/086129

operatively connected to an antenna that receives

radi o frequency ("RF") energy froma source and

backscatters RFenergy in a manner well known in the

eneipy in AFanpricklcienonaria dhqirt. e heg ekpreggicd &47 epeagyghigyides a signal
theh BRTRAIPFIaC Rl BRU AR BAEATTUTMGR g D B R8RS
assRbth Rdtastirde dAh ReHID- taggetdh&:nt @k thel tsrnu saded Bereinn mcludlng the claims,

ncl udi the clains, refers tqQ an REID tag that
refjg R b 1R dascthalt IS AOMEHN 208 G G Eoe @reexampqu&ynay be
att&%e@H aehed, Whtalaﬁeélxtee B} bﬂﬂttlﬂtoqg@ﬁéhvs%ch A a lﬁPé bt ity e

he item such as a e, it may be | ocated

loqatedmmmtnetettotltdu@emt em Fi gur es 1 and 2 illustrate one

v GHETo e Pireagpe EpBeameRtt Ry BELD ety SRR b e
pra3@ittidRndoRr RAAD 'réa@eﬂ:ylst@nf FROREtrftYSd E(KﬂabMﬂ ot ORFI® rbader

illustrates an enbodinment that nay hel d by a user's
systemnd Whﬂ@kﬁlglge |1t111wém®ﬁsel|n@mb@ﬂh@¢nt ¢l friag) pe dielddnsa egee's hand,

ma{kh gqjh%r%hr d. dte?r csonS ura?l ai’r(%u %é) ﬁ RICE rnag% rthees)él%% Sdrtable.

For@ueaid, hRFID rd&dé@ysﬂeﬁgl (o&fulnd b@mEugud 68 aIn@rablad cafRFI D
reader system 10 of the present invention preferably

inc R‘é@e@ﬁng‘lb&ﬁﬁmmgﬁfes]lzandaz RIED rbdHef e 13-4 thaprd3ehtinvention
reader 16, and an antenna 38. Preferably, the conputer

pref@ablusmlud%taaww@r 12, 2 mer dteréaddrt, a6REHY readerelin ancwl antenna
38. i’re]{;e i) %\flor%ﬁgte& Ii]2 Ig,lrseérf 1nr%5€ £S tM elﬁfl eddel% gtag% tgnna é@ are all

tEhn
rcﬁJﬁde@Mn @fsm@lti RrReated edlgat showminfiguees alld an QreZerabﬂ??the antenna
RFI D reader system 38 is illustrated as incl ud| ng t

38 aaredFry laatepit slemants; T Figyrasd g Ze therbiiD wades systgm Wis
11111?%&%8 QS ﬁﬁiﬁﬂg"tﬁ Sl efgnen:&hg firs %ﬁtehﬂ& ﬁ%ﬂl@ﬁte%lﬁldf adecond

e system esi gned to cofmmunicate the statu
antsmaer dbinag 42nd’he pu&emnakﬂaye tdfoalthcnystecheis dsegnddao enin@runicate the

eex le of t us interface 14 is
Stamsw SEcitinga Rtweﬁ%sarq@ogv @Pyaffraw ChiaT i PARRKARIP of the user
intbApiaS (¢ AR RREd ﬂ@ﬁclu\ﬁ’fﬁg@dl%@y W% @ﬁdjindfc‘a{or Gighdispa at,nlaQI6B
user to a particular item However, the usér interface
which araysdfalker geidingftor ner td a)paremlamt@n Howeugethe user interface 44

e A iR I G Lo bt AR "o g oy eedback

syt @H) Goludhg hafible lifdiOdtors agicH al parfigi6RS0RANEs, of tehlcas tactual
Vi bratlons which direct a user to the partlcul ar

indi¢agqrs, SRk asugléfatlpm ayhiglcdirect a user to the particular item. The user interface

44 may include a keypad to allow a user to input information into the RFID reader system
10, may include keys for moving a cursor up and down to select an item listed on the
display, or may include a touch-screen display. The user interface could include audio
signals that are produced repeatedly at a desired interval to pace a user as to the speed at
which RFID tags should be interrogated by the interrogation source or to indicate the
proximate location of the RFID tags to the reader 10. The user interface 44 may either be
integrated into the unit or separated. When separate, it can be designed in various ways,

including as a “wearable” device that can be easily viewed, felt, or heard by the user.
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44 may include a keypad to allow a user to input
information into the RFID reader system 10, may
wo pebighs2keys for noving a cursor up and down POI/E81008086129
an itemlisted on the display, or may include a
touch-screen display. The user interface could include
audi 0 signals that are produced repeatedly at a
desilhe Hea%ﬁlt wistear 1¢ Psppieéerably destudes ap KFRavidpe apoxyer source 18,
an&@ﬂfﬁparg't:d %a%?eg\%riﬁngﬂlngti&% dfﬁﬂee{ylggsg@& é%e'fé}ﬁ‘. The RFID
I nterrogation source or to indrcate e proximate
redde¢atiton wowtl cohwst [BFh eddagsorhmetchdlyragaidehic ildm Wih€ ouseunications,

interface 44 ei t her be j rated into the unit or
Ingg eﬁ_g% 8. Cfvwg_ﬁ ECHERR St e CORBHGhEYY g provided by, for
exatAplk Oel*"?paﬂﬁ}f&)y” dhagin gorﬁ?ut@r aviRaB1akRloR 3G I ah?tof Santa
can be easily viewed, felt, or heard by the user.The
Claredddrfomystreler 4@ debignatpmdfabmdhloy Ahecinatiedy,dinc &REhIMter may be

. Witer, a power source. 1l of t war 0 I
sinflg et RaRBRisHS S5h Pl Foynd b Tt Rl Thpav sos
RERD I8 e fFeIh Whd Sdrta®RUdInRRRThEE inBlud@ah 8@ 8&ting system, a touch-
commercially available fromW Comuni cations, Inc. of
scrgpindigplge, seaalingiens fvadevelopbe psVRRTGOE S Fhieclasgpsipiéon, a docking
b vi ded. b for exa e, .a "pal " or
sl B r BB S BT e AP bl R B BeshRbllih 35 ofrorpary o
cordedf Poriphadalsito iy Fortab bR FID R ade Sy gaatandn bRakin goinle®bupply 18.
Al ternatively, the conputer nmay be sinilar to that )
Sops s B1ax ]S s adq RbwiE-ip perplial capbasbargoede pepgper. Nige Finder

wa@Badi&nIM 03 RFI D reader system The portable
conmputer nmay include an operating system a touch

scr Sgrustiggpiraple compateakudhutsttionBalinolilad eeelribpd algoweseother PDA,
interfaces, a.recharqge, station,. a, docking, station to
a F@?ﬁ%?% alfime fgich the,yps st %ﬁﬂo‘gﬁaﬁ e ACRiBYRSy thegontrast to

sy Ra8s BwIRPE fheROF TDSrch@or SPRAR HhusPBtdrRRSYTiR] 8 sdplratd®mputer
portabl e RFI D reader system and a battery power supply

dataBasc Swiftevanm$ytseenmaypd diesldkel ncl ude a built-in periphera
such, a bar - code scanner.. The Fi nder .was based on
© ho TBRRETD SRIGE S5t SBF By FgT B Eh B PARET fivee.
altitueatit ERsertbtRedd ab9 VR @poReh Sdurbd ¥ thatype e imifht be worn around
real -tinme functions p% the type described bel ow can be

a st wgisld Injthe easnof asintageal ppyeespsirean thersiortee iy qREREY not power

r S i.n ' S e
R e B Tt
heldeadptes ysised) ienap il efcatsalwrypd g soaes, aad nhdit egicatlarged when

power squrce,. although it can be tethered to_ a |arger
comsis ta Bigrdoekige staken 3 prloahand/aridgnimlasd insFmatitteund a

US e S Wal $humbd c]’f%gti&?ssi%r ggr\}\sggrihg HEQATRLW RAMEE pRBIERFID

the source may or y not
reader system 10 and another processing station. A docking station approach can be used

to upload or download data. This method could be used, for example, to upload item
identification information prior to performing a search to find those specific items. The
link could be implemented as a docking station; as a wireless or cabled download and/or
upload; as a wireless or cabled, real-time link between the RFID reader system 10 and
another processor, or in any other manner suitable for transferring such data.

The RFID reader system 10 preferably includes a support member 50 for
supporting the antenna elements 40, 42, a handle portion 36, and a base portion 34. The
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the processor, and may be recharged when connected to
a docking station. Wien a hand held conputer is used,
w0 poogms2eeincl ude its own power source, and nay PEI/US2008/086129
recharged when connected to the docking station to
upl oad and/ or downl oad informati on. There are a nunber
of options for transferring data between the portable

usqunterfacealfetndopaipater 18 agngowied plep tha rndkeqionionsiat Thmbase
@0&1%‘4‘311{}9%&%1{1{%]% %Rﬁgpmggﬂ]eg ﬂb ik dd gtgg¢]811 &&ger% ulator 22,

ownl o e use or- exa
inctrtdal ypisoss(, pewei ghdittet 24, phddc@oniralf dirco b pimigpodontrotler 28

erforping a search to find hose pecific itens. The .
AU{UAOT S AT HROM S WRE LB bafio i Ut SprogKics aglogk diagram

forthé £ loﬁﬁl%séjéonﬁ%?lleﬁtg WRieR hsoﬁﬁiwérﬂgnt%r &E@kl‘?ﬁg% héw tﬁe RFID reader 16

wreless or cabled, real-tine Iink betweeR the
an¢ extdera ﬁwsteemnm@ctaffd isteaohegct gredtidEsmweaderdo to ﬂleatmb antenna

ot her rsun ransferri.n data. Th
clefel 400 SRR sBti bR B P AER ) Bl i Sl slh Sy Pher 2.
whiiik fenOnA&KedSty Rl Elﬁd aftb her@nt 2N 0ai @l ig At ScdtBectédd to the two
a handle portion 36, and a base portlon 34. Theuser

antepnacglements 40, Bndlheoegnitcaration serves aronih 8 teanepittané receive signal
ortion 36. The base portion 34 includes
pmﬂ r%COI%:[Em%:%}r{rponents nount ed therein: voltage or power

o ad bR Efent Fetefts sB W FudoneRay hat e il Hlecd v

Wa%ltaﬁf%ﬁ apat. BoncnthodirRahe SRR e uRY ofc DB F\/H{i’yagl
igure 3 provides a a bl ock di agram for nost of

antehesse S@@hrmin@ms snclyded atdifestos.onmgdadtenands dsrved @Qmpplnﬁnﬁﬁg One

e R e g TR A R
Thedean@Bhrciflsed 42 paitt AEmSEQINEY 9 F3 oM tRien Eﬂbd@aﬁe 'badd inSVictor,
divided with a power splitter 24, which i

NYo gnpiddicetf htig:/AvpHda@sesircienicn paraysS. f@tenmpcwp?é%dncloses
anhlﬁ%@ﬁﬂé‘ee&at%ﬂté el ch ¥om g&#eﬁf‘”a el ements 40, 42. This

gur ation ser ves as the transmt and recei ve

0 i RET0 Belon SNG4 5oty ATy o B hE el SRReY 2o,

wh\i@mb@ﬂggﬁ Bal&ﬂ@tﬁﬁg thl: rgema rabiag] tearihg, rbte od pbgfidtaof the RFID
el ements used are 915 MHz yagl antennas. Such antennas
tagigpd [termed infergptalative to the pripnmaci®or Iheigergil seappr 20 is an angular rate

serSOMRAGRDE & rothf qﬁ ﬁt?:ﬁo%fz&ﬁta ﬁagﬁgegsy @Iah%)f ayale tﬁ‘?bﬁﬂ% ggélgnal 18

ant ennas are av rom roni cs,
integraed puccloasdd tlasrcpaivt amguih&frleh’t%’hieﬂﬁl fhie dworiRamtElgyane. Note that

Electron|cs based in Victo vai | abl e at .
thaAngpley FajppnP sl dras 8et 4 UioclsterBie 4hsalutopealit oRgntation, such ay

NoBth3P KV&%]bug 1t%Gh 88@8mine how many degrees it is rotated and whether that
angular motion is in a clockwise or counterclockwise direction. The use of more than one
inertial sensor 20 would assist in providing a more definitive position. One example of a
suitable inertial sensor is commercially available from Analog Devices, Inc. of Norwood,
MA., as part number ADIS16100. Currently available inertial sensors are not yet capable
of determining precise or exact positions of the RFID-tagged items of interest, but as
technology improves over time, it is expected that precision will increase. However,
current commercially available sensors can provide a wide variety of general direction of

the RFID-tagged item of interest relative to the RFID reader system 10 to provide a
-6-
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an i npedance match to the driven conponent. The RFID
reader system 10 preferably includes at | east one
WO p@po8m0 sensor 20, which assists in cal cul at PEIyUS1968/086129
general headi ng, bearing, route or position of the
RFID tagged itemof interest relative to the antenna
38. The inertial sensor 20 is an _angul ar rate sensor
gergsgldicadipg, hegringrate 9 pPpsitiethel the Rzl %%%Ied prEd igteuoyt, which
ass%tsaggg )uTseJViIHE Cg,tlfl ﬁle\‘tﬁ}lﬁcﬂag%&idsdtg&@bf 1n§er%:ﬂt %@El d HGE art may
e refative an ar'orirentation iIn
chdsuse nzonma:lrcm]ﬂ}ammlabl@hmertlhabnsoln ep@aoptihtaforrtat pressmms or
al one %@Fnot abl e to determ ne ahsql ute angular

exgsincshphibe ieratian that sdepssd 1ot any Regleulanapplipgtiong
Sﬁta?ﬂ gﬁé&ﬁreﬁ%d BG4 SR GRSREID k&délostg@kﬁ{jl PREUAGIBEIo operate

motion is in a clockw
n amwlmaémgﬂ ﬁn@kmncs,}e([&iﬂf)dmnd o theThdio upe:tm&n nidoecvdiathe BidéD reader

ertial .sens ul d assj st rOVI
vy R EnE BageYRRI Sttt R e ABIrE R0 Spectrum,
Suaﬂﬁqﬁgﬁﬁa?QHQP is conmmercially avallable from Anal og
Devi ces of Norwood, MA., as part nunber ADI S

16100¢ poriatie REFTE readar $yatsine10 ersy infealogetensd identifeR Alg-tagged
1tel¥1$t h%ﬁ‘gvlsglt tlvgf“eg%&;l 119 Irarﬁ%F ﬁ]t 1f¢égls if tl% Xl?fltD %%ﬁe({ {35 within

agge erest,

thetlebhoohudell BRLcatnQwe Ehst:ms@ed inl ﬁloﬂeSdeeaxlpﬁxrd\e didtéradittent
precision wl| increase. However, current conmercially

actiyipHPT SH) be RIONISH Y cloR CRHRRIF ettiges Aerssesiated yitgfhe system, so that
thergeg{b%éé'flhmg'f{)re& 109 %&\Q’% fsl? (HBF h@ég t‘ﬁg %GFTIB %&E‘Pa% 1& ﬁtﬁﬁﬁ?etd. The

tive to t reader syst O provi
read'g%rthxtanhceheacﬂlmgon b&many Gictargbueisaxppoad toi berupab 30 hﬁaches (9.14

RFI.D.t agged item I nte I ch assists, the use
MGHGES)| g velt TR ﬁ?@hwiqmn&dé%ﬁk%frgavenaﬁs ahvBichSRe syejran would

op&kiel IR brhPapiIRaBbils, TRYayHRARSRaAe FORTBECHhRbh¥raBYREanBObethe
Inertial sensor appropriate for the preci seness” or

deezagt thesis omlry integogacalk Fidhtagh agsotigted egihr itming a2 cdowgr range.

|cuI Iic tion. one pref.er enbo.inen
PrfRiabiry %ﬁ@gfygm%& PGS D GRS E R B yprest,the
ouit pﬂxﬁéraiebﬂeﬁlﬁs LeseN Gy Wdfdndangd aahvlt Regk adberation will be
spectrum However, the RFID reader system 10 may be

desgisdf iligy gﬂléﬂaﬁpéw@iﬂmsalﬁ gay e prefeired foeqpuinktc @aﬁm}épwert(md thus
theﬁg?%f? gg)tr ﬂ'oga'y—r{n‘clf y%ta%o&lgmg&% feerr%gagg)F gyo‘gh‘%llg%&gg tp%QlL ©The read

ranige et Ta&gg)ednﬂhidﬁﬂﬁd whethiselspn bf thesinf@ha ¥aiveldl ashe |’(blr16ntat10n of the

range of the itens, if the RFID tagged itemis wthin
RFEIHéag wheiveto figlantonpe| 1 shoyld fg émﬁ%lateaéhaa theagadwges.fpattery

w0134 DALY S ETMAEI: SGLLA B8 98 By on
othicheVsya@itsaradesis ¢dndic envisioned, based on the particular application for the
device.

In operation, a particularly useful feature of a portable system is obtaining real-
time information regarding an item that has been scanned by the reader system 10. That
18, the portable RFID reader system obtains information from the RFID tag, and either
immediately displays that information, or immediately displays information stored within

the system that is related to the tagged item. This is in contrast to devices that must be

docked with or otherwise communicate with a separate database of information before that

-7-



10

15

20

25

30

the el apsed tinme for which power is required for the

RFID system 10 is minimzed. The reading distance is a
wo evevswen of many factors, but is expected to PET/URIMS086129

30 inches (9.14 neters) given current technol ogy and

the likely frequencies at which the system woul d

operate. |In sone agpllcatlons it may be desirable to

infpagtioncan bp displagpdiar e wsehgEhwportake radeysystamofithe present
t .
i, 0 B4 S0LES) L 03 S ST WA LR e
su@@&ﬂﬂﬁﬁhﬁS&ﬁhaiRFlD-tagged itemof interest, the
out oper decy eases. t her case the | est
avat F%’B St éﬁﬁi%f‘reocﬁé?’%ﬁl?%% Peripae fesjapiges 1 foa cgpfigirations

cctPREd SARIFRD %ead'el; dﬁ?&)ﬁb g@t offes fseaCtWIoodlﬁlQH&B@Jl ahf3fna ;t)attern

out put” power readi ng range) to perm
1111150@@@ aatah tdsh dlfcteu sf tblp@i@:trpmaglﬁemrﬁeﬂdse:rmm leyr ghe i R. readve system

range. will al be infl ced b
10 pF % R tonair Rl ol eoPaTTaY Pbi 1 fERoRRE Bty 70 and
oné 8mB&diMRnt &F 4 108e ﬁsm%ﬁﬁgurhﬁorﬁmn WhduPethRRPY hat BdufRak and 4b
the read range, battery weight, and [ifetime between

llltbﬁﬂﬁeértyrepéhmamwl @rrface ptragsshiation af dcofme alegepmpghstic ficlds of
Fl%as i herg Fréfﬁre 4a1¢ ? s hlre blﬁcﬁeflc? conéf”n Pa%oﬁnm ﬁd %n%u(ije 4lf

ar —ap

re@@%ﬁt@&h@l@be ﬁe]@afohﬁgwaa@ﬂ §0.UgRguit 4ﬁ elatst,tates Rbpadiaparrfaabl e
systemis _obtaining real tine informatign regarding _an
represspiatipmof thg entsaenpatcahhddehgbaand m@&aéﬁg@%@@rﬁrq@seful for

ldeﬁﬂ% 0 %Tgle .l&rﬁﬁPﬁ) 8f R@%—?@E%Re&? aa@% {i ﬁ{eqrngpé d’l’ét

tion fromt
di s iagfict batveniehofompbiitadic REID dmrecd;l tatbe Iphysicaslkyl smaﬂ thus

. infor t|on st or int stemthat. is relate
lmwvmgé a@&&ahtwgﬂa %dﬁi@ £F gdenthe %V}n@é%electﬂcaﬂy
smhil &l1a S tl?eeng%@éﬂfg% Wnﬁé‘u&"d fk '&ﬁfeﬁha?%ﬂ?ﬁéﬂ”ﬂé%%ﬁ&?ec%& h

a separate database of information before

Genératly nficcaty oprepontidral g apérayetcfiora given frsguenciThBuch

ortabl e FID reader f. the rese t inventi.on
ol By wB e R A P i COE N IR G TR P AHOS AR But not
uscTeP8pRdedéldnahRagfectidn Witedtd SRt te @SmarLs ¢R8heReh, the terrn
Figures 4, 4a and 4b are convenient for descri bing t

clegtgichldy ém@hl eifers ¢t arg@n@tvwdh@; Plywsirat dmeqasion o109 ardesd of the
Wa%[l?{é[r bet uE&? a?gedf an?eng h%bg@g% eﬁﬁ%{;ct@&?ﬂaﬂﬁmaller

tes

ant%h@@t rAovaAgatdll 1hige |ad’¢3:nﬁaf wath cbhby dirdeiviRr bih beadsied with an
system 10 of the present. invention, including one
arrm%%lr:%ﬁ%ﬂwmél 1ﬁm dircetigftRnieiies auslgmes H‘lrtilealﬁamﬁé in the

pre%%gqme%ﬁg a‘i’ifan?en,lng QF %1]‘651% glré:égﬂlftg %&r@&tb@[}y ?&mﬂé‘&%&l} of

y pl’ane. Figures
smaller antennas to create a larger antenna. The spacing and relative phasing of the RF

array elements 40, 42 are important factors in determining the performance of the antenna
array 38. The phase of the RF elements 40, 42 can be electronically controlled, and such
an antenna array 38 is commonly referred to as a “phased array antenna.” In one
embodiment, the RF array elements are preferably spaced Y2 to 1 wavelengths apart for
optimal performance. In one embodiment, the antenna elements 40, 42 are spaced 7>
wavelength apart in the y direction. Thus, as the number of antenna elements in the array

38 increase, the size of the antenna 38 increases, and generally improves the directivity of
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illustrate a three-di nensional surface representation

of the sane el ectronmagnetic fields of Figure 4, where
wWOo-2@ang26d@ represents the null field configuraR¢DOS2008/086129

and Figure 4b represents the | obe field configuration

60. (Figure 4a illustrates a partial surface

representation of the antenna pattern.) The | obe and

theratqnng o N¥heguplgiringrie iagreasingehe Hirecsivity @ tha ajanag, if isgncant to say

thalt bl ?fﬁdtﬁgr fRet-R40 cﬁ)e'ﬁe?d%f th@ﬁntgﬁ‘t? Cf 'dQ&‘éaéeH UNS % le of
det al iSO ten conveni ent for portable MY

sudheani an@slat ovidik op theahaialldbe fedtalslilludttates] in er)gme/ “ngahgie a, where

ortabili he RFI D devi ce. Vv when t he
ndfRfsiitasents of bebppua frpusapn qféFgﬁeg cldprpaggement. Inone
em%éﬁ%{eﬁp&{&e 9% g&gnglgte d>f Do apoRRD& WelskilR@hn AR aYterﬁé(y choose

directive. Gen rectivity is proportional
othenamglieradeperding on thee apiplieationrdesiuein chhe nSus hobel fexdd 1si deallghgted with

e ef o, det ect ence or
rof5i5 BB oh end At b FeIEHE el B FIESGG Blmper 60b in
Fighird £CThOMaWBHE fibM i§ typeballPRirkét8Mn fAsht W6 81 aARNBA BS, dnB&he minor
termelectrically small refers to an antenna with a

lobsHiedd waliregictiyms¢adly ipbady affhe antprnas 80f1ntarpéefwav@ fmhediment, the
elnn & e ten \ I
miff B8 SO E b RARELT BPAET, ARRbP YRR RBRBb be gpyigned o have

nullQbg Sng’iﬂﬁr&élgiansl\ﬂntv{?hlhh tentetths Bafot ¢fftotive anrddeatiap %at@dlvmg RF
.wWth an array aof electrically small | ow dj rect|V|
§>é1¥hone lobe

sigapip e e §xarmplgioé it dicldronfiguistipays illpyrated infagyse d
pohfa}{%%gffag AL L00R %fbe%gﬁﬂ)%e({eﬁgk{tgg%ly {ol probidle pull 72. Ina
y y of s

create ormng an arr er antennas
prafereat @mBdiaegethe angdaneull rEpens facamie aarcbw mllatWe\te the angular

.phasi.ng of the RF arra enents 40, are or )
WI&E@E SR Iohet éﬁ}ﬁ %%@q SUplb Y %&ﬁ%@@ﬁ@foftth%r?ém eld is
111&%&51%}{ BBt ufreh43 aPhasep AfhdrbgndtE B %ﬁé@%ﬁissthélﬁ)alf fewEBhelRr span of

el ectrom cal ly controlled, and such an antenna array
the381lli fscld armmmgeinent. eﬂheqme @chbbdmmlt anglp Basqd)r@mmyely 35°, however one

antenna. " Odl t eRF rra
Skl@?(i};netﬁlgspgnaélpg]g er a él:a v g ],Cla @%&emred rfﬁe
pr@@itiiARntine isf d%"si%ﬂ@@ﬁ) tak@a(ﬁﬁ Vg@’@ﬂﬂiﬂe ﬂ!iBgHer atdi@ardBJoRRA of the null
el ements 40, are spaced Vi wavel ength apart in the

to grome@@tadmtagphmlzen atsmpHag rubidihe ghgat loprtnafapditlD-tagged
iteinNad &AIAN ng’&e 'th%ﬁ %ﬁ%‘év in r'e“i%re% é?ot ﬁ éu}gh% a ?%\%0@. A8 antenna

i hCreases, Irec
arr@f' Hith ag fidve BBvo M\B@Bntﬁ eaireber uség tds OrchfecrleBstield coh@guration 60 or a
directivity of _the antenna, it i.s neant to say that

null ﬁ@ldmﬁgwtlw de Hie@pnc{up&oqrﬁqeﬁelpgbeeplﬁs% pHthgftwe ﬁgtenna clements
O3, e 3 654 O T b AR RO
codfigasatamgiOas arcatekde Véhantfé evaanteprasdentss 4hel2had drypaveart a phase,
a nuﬂ %llcfa con %apatlgrfl 76 rl‘lgwlng ka{enuTl 73|ig craegtre ,n\ggqut te' nulllnls gpe?erably ofa
smaller angular span (angle B) than the angular span (angle o) of the lobe field 60a, as
illustrated in Figure 4. When the null 72 is formed, it is actually bound by two lobes 70a
and 70b, angularly offset to each side of the null 72. While either configuration alone may
not be optimal for use with a portable RFID reader, the ability to rapidly switch
electronically from one configuration to the other provides advantages. These advantages

could include the ability to initially detect an RFID-tagged item using the lobe or null
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enbodi nent angle a is approximately 115. However one
skilled in the art may choose ot her angl es dependi ng
w@poovhg2eappl i cati on desired. The main | obe fi ePdI/US2008/086129
designated with reference nunber 60a and the m nor
| obe field is designated with reference nunber 60b in
Figure 4. The main lobe field is typically directly in
antepFhEonEuraHen.idawing thehigherngnlar rﬁsw@flom egﬂge ol te) alrds}n
[
a6 shiShBavon It Mtk EOFIBALERRR, ¥l bllod in pference
to BigussiSmnd&t*ed. Ant enna arrays can al so be designed to
hav nulg or a uIar r n whic the antennaur%
not FisFes dhuplaiss hengrable ﬁ%l rreRdeE SYNSR g OREPESP gaff s REID tags
lO@ﬁh%%fHE&nﬂBcﬁloﬂH rélatf\}eecb %&&Q&ié&&'&é&h'l%lé gposmons A,Band C,
[lustrated in Figure 4 one | Obe porti
ancﬁesepgmntedoﬂ Oﬁtha mdll debt T()earndl lobeeﬁpldrﬂortbat adescgndbe theZ@benna

d ferred
35 SRl S g et s T 8 s i Beldansand S oy point
in @MEUthaphie Ebhtr@fcirchigry T8 danbeRctrbhigal8X&Rlote o ﬁ?ﬁg' Sitch

angular width of the main null field’is illustra

frop Wféeldltqa@e Qﬂ@lf eThe phise cented grreult;'yrZép$ @@i@n the qomgrol of the
mlfI‘OCOIltPO(ﬂ\AFn%S avntggh ?ﬁov%ots 1croEon%ronl%{r bS eict %ge ﬂ%‘f?nt

P<Oapproxi e AoWever

coﬁg&lrﬁiﬁd 10t 1ot fidle caﬂiﬂigLﬁmmn(mD OF@erothl edSbeaﬂithi 66 is selected, the
pendi ng on the appllcatlon desi red. The present

RFJW%LOQ@ pasitinsiByprchiC vgll g feea a@/@&ﬁﬁ&gtég aff PasHONH} Yk pot be
reaan%h&f thé ﬁﬁfP!ﬁEfd' ggergéte& Iiﬁ*“lﬂl{h%a{}%sﬂfo \H Qﬁﬁgﬁ ¢ 3AMLAGR, while

when attenpting ocatl of ‘an
theREgDF0ag positibiieMand € wiklswit ibb ecchdl Baset @ théd iafdrmaebm\it ¢am be

refer ce igur s 5 an 6A- 6C.. An nna arr
defmlﬁe 'é&,%qu o Cdp BoRSH ]sY CRIgT B%‘Wag&g %E% Aty @y of the system

10 kx%%l fdaglrgh LAREL BN @R ‘B@ r&Q ih fheTold ﬁéldi 80 But not with the null
configuration 70, depending on the relative phase of

fietdnd; EnWB FHM tagid as teltlemeﬁﬁ{csntAﬂforwzrd ¢ enrighteofithwardertne Fawvithin

reo g iR gt At B 0 e P MRS e, Bt L ac positon A

is It QAR the4bhd 4R @d;f&h@l hrt¥ @k, OMithut RB@SiBnalantthhtid, &liflnot
configuration 70 having a null 72 is created, wher e

pogsHde fgithe REH%reeﬂerr%ﬂeyl ¥ togletmincaf REHQ (g isstpahe left or right of

cer§t I%]S %%gatlt\gg F %@éj g{lsﬁ&gﬁ ée?rgeq ﬁrv%d 8&&)({%&% t&%’rﬁs tag C

to Fa referbadaagular bnd:tﬁat&ﬁicbf&] dlegré&@u nd by two | obes 70a
and _70b, angularly offset to each side of the null 72.
Whi Feguss ¢ hSeQOHE%‘HFIFtéafr indicatinghon dherralptine engargpsitigny of these

Ol DB 00 b e
causing the fioldk ¢ sypeapvthbegh ageantlage sFightees $e-tadiesttatgbs ﬁelds as the
RFID reader system 10 is swept from left to right, in three different positions. When the
antenna is rotated counterclockwise about 15 degrees from the reference angular
orientation of 0 degrees, as illustrated in Figure 6a, the lobe field 60 will read RFID tag A,
but the null field 70 will not. This information along with the angular information from
the inertial sensor 20 can then be used to infer that the location of RFID tag 100A is at a
heading of about 15 degrees to the left of the heading to RFID tag 100 C which was

previously determined to be at a heading of approximately center forward, which was
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could include the ability to initially detect an

RFI D-tagged itemusing the | obe or nullantenna
w@emebiogpse@at i on, and using the higher angul ar rPSDUSL008086129

of the null to aid in identifying the angular |ocation

of the item as described in nore detail belowin

reference to Figures 5 and 6A-C. Figure 5 il]ustrates
arbitirily getings te me referqageangle 95D dpgrees. hrawthisopicalafion as the

antRE D¢ RIS tageg(%ldc@wtl%%é@% %:Hl%? §§ﬁ.te\Jef?t%%tl§ %éll %V@(—léﬁttﬁr&ggﬁ 9

e rea er system osi tions
relatepraaginifdx de(gt’ee@fastllmﬁtﬂatddl in Figalrel 6.0 Wehiild tlhe()zil&etfﬂaélSds &0ept

t hat areceatedb nn |caII
thrgpgh i poggler prr glafg %E e pbe ch eé%g& ¢ ¥h Toyired e, but
thesﬁltéﬁtna @@ﬁs R% génehﬁmg'tﬁ'@nuﬂ hfwﬂh%tev&'ﬁ?fnlgghat% e {dYat a

can be electronically controlled to sw tch
relaﬁtl\@me@duagfolf elbtwtt()@iegwes oAk the.aninea ptmimes:tmt)tam clockwise and

swiinsaiobid p Gl SR bON DRl e i obpf dpppg eference

an%aé dsQllg@laR@tin FiRiIrd8¢, lthd 108t HekIOg W DIEALI O résH Ak B, ®hethe lobes
i eld confi guration '60. Wien the | obe field 60 is

70s,¢0b of e, mtllrfeeld?ﬁ-‘ﬁ) ikl agisberahbe wrrepbBFD tﬁgsl()BBaﬂalu@ Wikdn| the RFID

reedfrySRL 0\ pARGURER A BEOR' Rl Ry Mol rickPbo, M hife nui

ficR T, tHenghkt@ahicwiak RFDD tie bdh mwhtibegehdielly &gﬁerlfﬁﬁvaatﬂ of the antenna
p05|t| ons A and Cw |l not be read. Based on th

38; Ahisrinsermation qoupledrviffethg enelas ersatatingof ﬂEF)anFGﬂPEﬁge?é derived
froh?thg% i%'s@(soﬁ Q@te%réb Qﬁé"ﬁ{c% b 16 A %g{é?m%% Rl ret(ljﬂﬁfe angular

system i Tead -range because It can
headifightot aeiollOREID tagk d 06 thabaite widtin Whcthad taagaof the RFéDdea?d&r system
2) RFIDtag Bis to the off-center forward left or
10, ] ght of the antenna 38 within read range because it

1S [€gHly Wivlifle RBE Ricld6d Wi dsed ngthbﬁtbaﬁnafrtcﬁﬂz Asi ﬁélrdd703a)ndtvhﬁlout an

tag at position Ais not within the read range of
ineame] sensar 2WanH ot analBiD Teaded wasrdesigned fodreep wwhencswendte RFID tag

sible for the RFID reader syste to,determ ne if
1088 B wal Fea B urrsovaERe e Y GhE R ke rch Mg E deiger
cotlirérab ifing tREfoBHMCE anel @ speeAsthel eHothﬁ‘erCl%&h@ie tﬁ@ﬁv‘i&r 18be 60
direction towards tag C to be a reference an

u
woyhd raiatblsrio providaregeise direqtiogakiafogmpaton éhw%ﬁﬁ%mg lpention

prde E?sg\g&%{;ﬂ% I{L égtﬁ{%%}p% i gﬁe”%%'drﬁ{au&%’ g%o%&’eﬁsoyy%e RBAS Feader

sysﬂ@h of thicieehchf int BivioaNtThB ABIlitBtor simhattaﬁdaoﬁﬁyl $dca@ sehi@al RFID tags
fields to sweep through a general arc. Igur es 6a-6¢C

109 wth@rRaEIP epder cpwd bgcopae Y‘Ff'é defiert HeheiBF IS jags d P pbinterest were
in VAR dfrEQ{an\ﬁéctau&othéﬁ Qllgtlreadepvv%ﬁfd%‘%q%i il Fe@ﬁo%& to finding one of the
positions he antenna is rota
tags ofi nttﬁ'eﬂlvﬁmh\posﬁechimnd)st by dmgnmesco‘mﬁmmg the us@f diheaddition of a
inertl q sensor 20 and a microprocessor or microcontroller 28 that could correlate which
RFID tag or tags were read at which angular orientations helps determine a general
angular direction, or heading, in which each RFID tag of interest is located, especially
after the antenna 38 is rotated through a full 360 degree sweep, assuming the RFID tags
100 were within read range of the antenna 38. The angular heading information for each

of the RFID tags of interest could be presented to the user via a graphical or acoustic user

interface.
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orientation of O degrees, as illustrated in Figure 6a,
the lobe field 60 will read RFID tag A, but the null

WO 2@bas26Q0 wi | | not. This information al ong w tPCT/H82008/086129
angul ar information fromthe inertial sensor 20 can
then be used to infer that the location of RFID tag

IOOA is at a headi ng of about 15 g%?rees to the left
of thenlnaaulldgld ¥ wecpsedyithod ae ipgielsenwes 2y angl IR reader

tha?%?ﬂgg ‘Eit&B mg’gr@fi?%‘%ﬁ% g§eafu|% %ﬁé&%‘ﬂ?e' RFIEFREG00 of

or vvar rari
mtﬂeﬁte;rzafsrrez&i ﬂfeglser wbuld ldeyrmamnfiscd hutahsesthe tr¢aglot buldveep only

h 38 d cl
WIES (G ar OB T Ehivg Lﬁgﬁ@ai 901 s g B proces
Wogldjzﬁg’cf @eeﬁrrth@lscdnlﬁlls'ﬁ% frafeadet &}aé: é g% sﬁl}mlﬂaﬁe&ﬁﬁr 1dent1fy the

ant enna I's swept” through th | ar positio
locﬁtlgfuofese@bral REBD taghd 06 ilcala@dem)vamdus dkuectabisewtlmhrvmﬁi alsngcause

t th enna 38 a t ener
R B et 93P bEOT RatndiRtct by i aoRERG el Bhipiinall. the
addig88bNgh RErtRAD ko (e L8froddatrblg Bire Bflg’rest%&lbﬂ'ltu €% the
to rotate cl ockwi se and sweeps through a relative

reaénrgaréermﬁ 38bpiatatgd thi%@lﬂbﬁ@ldﬂ@ smep&thgllmgh ef aph el Iy idergplesgnsor
20 p?ogﬁ%e%nég%g{] (?n%%atlao 1ntL0 r ea ?e rln?c‘éol:é%ltjroﬁ%ﬁq he | obe
mididaentier 28 tHch %ofibllla{e tﬁis&ﬂlfdrrﬁﬂldh tb|defé®1h1ﬂé€ln &bﬂlcﬁh atn(gurae ad

RFI D tag 100B. Thus, when the RFI D reader s%)stem
orlﬁlétafa@wéaﬁh?ﬁﬁh@ wpERUSER LB teay! Ooruld adl qonld nesie reade knowing that

os o B8k foREedUtiingd lyfin flc bbbt Bth BAHE R ould firs
be mﬂ@nmatd%lﬁamg’l’ i the hall G2 retditien mmmqﬂidexzihlw fditiolned anguhai 72, and
orientation of nt e as derived fromthe
then feaq 4egim %ﬁ@&ﬁl@&fa%mﬂr@ Ehesvaicat Bheseminesey hogeagly of the
Rffﬂﬁttﬁgsmz&@ n{ e nhifl7at { ﬂh&ﬁs %lﬁiﬁo%d Bﬁ@éﬂlyﬁgr\:&&d Y)?fﬂe%%genﬁgb@
tags 100 that are within the read range of the

Beramd dre 1991$1talewn8£0 20Ichn @ﬂlsy tlee direggorh ofn@taftloal idhe @@cmentroller 28
|d 70 and Wt

t hout t .
oo P ot S 4B 5L et igfonef o PR M8 in B 38 in

badkesiddBRA nidRioh eaRevRaNBVLfontiRgolRBTbiatibAReh 4 Sidglidideblig est
was read, a user could use the portable RFID reader

muc Berause the agahigedirecsiviy ef theawlifirld he dreater thatrthoanglar
dlréétﬂﬁ?% ?}fe@bé FiSdle@it JE’&Q&%}{tgéeo& 05 AYShe hE f}édddﬁ) 40%%9&1%916 the
no e to provi concil se dlrec

angArQtirgtioro6f RmftagEll 01) bR tdree. aTh@mfm@@ﬁshlmQﬁhI@th
be opti mal, cog)ared to the information provid

howReeT R 08 fpmpotihsacyst whamit 15 dHireHy %fﬁld Ofﬁlte antenna
e e e
reaREHl Psteayst th Presént iimtcaties tvithenantenna 38 that can also create a lobe field
60 is to verify that the RFID tag 100 of interest is actually positioned generally forward of
the antenna 38.

Once the RFID reader system 10 has identified the angular orientation of the RFID
tags 100 of interest, the user interface 14 then directs the user in the direction of the tags,
for example, as illustrated in Figure 7a.

If the microcontroller 28 also varies the RF output power of the reader system 10,

then the microcontroller 28 can also correlate at what RF power, as well as at what angular
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in various direction, because then the reader woul d
beep in response to finding one of the tags of
WO ni0e0gse0 when pointed in nost any direction, BPORUS208$06129
the user. The addition of a inertial sensor 20 and a
m croprocessor or mcrocontroller 28 that could
correlate which RFID tag or tags were read at which

origpfgfieragach RFdRttag | ¢haf 1ﬁ@|“f§§ W@&fe@finﬁrm whiglersaeaindgigylag focation
1nfgﬁﬁaﬁﬁ)‘hlcgﬂ be ellﬁg d'l" ﬁ@d Btnll@ tth@%aﬁfacqlélgltlon

I'nterest |s oca sge0|a ter antenn
prdcsssraftaatmedp bhwhilg belﬁg ﬁuhétecsﬁﬂvad@g t@eofsmeept byaths wedrngterface 14.

the RFID. ta 00 were within r e of
For jnstapce 1F g %%Il“é r?ﬂﬁiﬁmyépenhi(gﬂlioﬁ &P FﬁCB}aﬂg *r@;cag)é%whlch vary
def®ndt eonFﬂ:ol\chlBMe OfadbNt £ 8S Ehe%&’écgopﬁté?és% septed to the

er via a graphical or acoustitT user interface.If
onl Yuaingthd swWdep IpdocES)s W@rlkFllleeddwsyh@mlOamay aley bé¢ adcumulating

sensor eader that was. desi gned to beep
an GREBRG PoRPED el 0 e Pt tld iR TR fecOF S5 of these
RFHOQa 110016 S5 @SHtianRAuceas, the user would Iikely be
confused because the reader woul d beep only when the

r ea@e onarspleef upiog tha l?q@llljrqaé@tswemtlmlh dlyrprpipd magegmi@ to
FI%H‘GSI ﬂl a%rde/%t fF 1%Tu|:1]rless7aoan%cﬁ) V%?a{f'e %B%lsﬁc'n S ?Fﬁceqr bh a room hfwmg a

ONf usi User mas a S|nul aneou

vatiétg ot RFYD ltefg%edi aeab desigrtcdserie ratreitd Manttag s 0d.0Bod @@ﬁﬁ)&d office
in various directions, which wwuld al so cause the RFID
120 gould be 20 att@néﬁééﬁff@méﬁlﬂpﬁﬁvmaé flasgagh haydre thaiy own RFID tag 100.

AS%BEEQI éyfﬁﬂgﬂé Bodih égo %8@8 B mEc'ﬂ‘éal"%géq {lé I%Bglgﬁl an]lnlc where the

I nert nsor m crocontr
megroahtecbxelﬂ efei REIDAsigpbk or e adeshoast eith & FBB-tagzetd thhéted Contlnulng

.fhe null ld 70 s s through The jnerti al
Wlé’éﬁ% 6’?21%6 ﬁ' EViTaRs I?Iﬁ dg?l}a?tt%ﬁyeﬁ ?ﬁ{é?othe PHEBF e Pptfent gnters the
att&ﬁ@y’%?ﬁ&q@@tt{) elthife ZRmILSf 'Pi‘lééﬁ@@%h rl@ilbecﬁgsz 81"He|1§fID tags each
correlate this information to determ ne in which

haantheir awnodéngriicatioromsnlzaehd edcht & Dvtag i oidsntRIIADN aalgsiba@ind

cofTtish RS PerPuR el icd Ry SRR PAGH TR s sl o esisant

picRaeht Wi s shBiLdeBRing WMl thefdatabhscDer digRey Fﬂ'olnpﬂletp@rtable RFID
being in the null 72, and then not read whi

reagerssysteanEitsol. tShe than anters thegificg ﬂ@éwgmela@at@@amﬁ colieeaing the
N
riBub SR0P eI Lol 30, USLEMLR, RESSLAES 6RO o

arcpapivingdeR o dititead il lMstfasd @y Bigafe ahscanning ninarodth 1%&0&@&&
the inertial sensor 20 can sense the direction

clepierapenstc cheay Frardedhy His RigD adaciradd) W&réte@@ﬁéD reader
00 9918 X0 0 e SRASE,d IR 0 A, o i
magondm RIopsvar oo detlemmne thegprsiengd er abisereetoif dre. items of interest 100 A-
100C. During this phase, the antenna pattern may be narrow or may be wide, because the
intent of this phase is not necessarily to resolve any information other than the simple
presence or absence of the items of interest 100A-C. If none of the items of interest 100A-
C are detected, then the assistant may search in another attorney’s office or other location
for the files she is seeking. However, if any of the items of interest 100 are detected, the

antenna 38 starts the next phase of electronically switching back and forth between the

various lobe and null fields discussed in detail above to start determining the relative
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Because the angular directivity of the null field 70
is greater that the angular directivity of the |obe
wo p@bgs®®) it is advantageous to use the null PCEUS00086129
to determ ne the angular direction of RFID tags 100 of
interest. The difficulty of this arrangenent, however,
is that the RFID tag 100 can not be read when it is
locgtipef gagh ghwdtests of w&te@ﬁtt KiaCaglapeigtberqader system 10.
Alt%?%ait}(fédlgnﬁgteﬁ(g&\f t@g Rt ér?a S Sy;ggbﬁ %? b{)%rht? gﬂ%ﬁ‘&%@% %’pc‘ar&tg and
dlsthemde@nhmydnemm 0 armtydrana oB8mbbatvhe@rthahsonarie aletatr@mcally
| ohe d 60 to v t hat t RFID.tag 100
switphiag hagk 4nd falefe Bstweﬁn éP § mﬁieraﬂbfgﬁi% ALE if dF‘k%FWé]FH presence
or Sﬁ%n&rﬁﬁff@ﬂerﬁ@of 19&?@5t i hea RFELAA c[e@@fgﬂeﬁﬂeslte%@ q)oclaf:ﬁn of the
dentified the angular orientation of the
1t6111@00@d& G atttbe smng tilmhe Ths drsplaptdd roff dtﬁerEﬂlntdwéine di{l nwtoeffer the user

serln hedrc n of.t ta for
o L AP Ronar R Tep RE 188 il Ry BRI, 70 0
prvigOuchdial 8Fcdtiof thEachUfh it inRfest NEDA-€BARHC ifStFEhterest
10, then the mcrocontroller 28 can also correl ate at

10Qvvt MRy theanhsrcollaesedviat the alsdeathewwe ﬁrsg o leatest bﬁeﬂlealsqéroﬁs
1n(§caa?ed bRFtlhgl d&ﬁl%d a%g ?fm 13 %lwarﬁat*ve the 15191@ reader system 10

gular oca

malyﬁﬁcﬂﬁdkﬁzdidltmﬁl finctienatity mafs sbﬁw‘dﬁartllﬂCbathu[dtésghé Bgprotaibite
ach|S|t|on process of a sweep or while being directed

distapgig igthg itemg obterattd PRALC Fpn the repsler andetyecactae itgms phinterest
the'nﬁ%fv@y Ghd tﬁefn og)lﬁﬁnfg: 1% {rgae@ st V&?#% E&\g}g%rg thg rtﬂr\éb Efs of interest

tactudl or audio |n I cators ependl ng on
100WNC. CF@S&stﬁﬂDe freladiet[mélﬁerspectlm tihmighbbeﬁtor@éfﬁicimefoesshe assistant

thes pr. eRFDre der.. sys
to aﬁgﬁfﬁf? 85 ihdgeelrad Pl 43 o 1Pl s IREISTE Bydn
coﬁltpagt foec%ﬁectﬁ%C{h@R&Hmﬂ GHE SrODBA! PHOB, %@C”@st Qg Qs mqqgl!&e 7a.
of these RFI'D tags 100 for poteéntial future use.

exaphmtiodr codiodgndnhdoRE¢dral émaetors ysnpems;uﬁ ajlecation RFID tag

illustrat [ 1 [ d.7b. Fi
welgugii o8 S Fnbdlat REMS 5% ihe et 0eShod RedBisgeimom T afy user
colla ¥éGh@R¥aAD | &haYoRfa g%‘%fcﬁ’e Eﬁ\tgﬁﬁgithetrsmﬁ SRisthe naked swisbis 20

ref erence nunber For exa office 120 coul d be

coeld baeeigrheyt te rmrﬁse@éthmorllgms@\ﬂbng)a}omn IThsn.fgarn tiialacatgon, as the
oG BB 9130 0 (5 JOTBEH ROVTR| g LB Qv
lodaﬁ@n el cauld Bcasolsatad evitRfthOréra®IED, ta@ﬂO(Brew tcﬁ‘htﬁltﬁ@ a database

with RFID-tag pallets. Continuing wth the exa
of {ifematiopo Whm%taibésezmugi beoqqqétyu%%whﬁ% BIVCRIpEYing théqv%w wireless
1inR3rP b§‘ H@&{tmgegﬁe? §rn'pré?ion of the inventory. This way after all the rooms of
interest have been put in the database, this feature could aide in the finding process. When
an item is selected, the operator would know what room 120 to go to. After reading the
location tag, they could be guided to the location in the room using the inertial sensors and
from this location, the finder algorithm could get them the rest of the way.

The present invention has now been described with reference to several

embodiments therecof. The foregoing detailed description and examples have been given
for clarity of understanding only. No unnecessary limitations are to be understood

therefrom. All patents and patent applications cited herein are hereby incorporated by
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attorney's office 120 to retrieve a nunber of files
| OOM th RFID tags. The RFID tags each have their own
W0 d@pvsdoecat i on nunber and each RFID tag is i de@i/u$1081086129
in a database and correlated with the particular file
that that particular RFID tag is attached to. The
assi stant picks out what files she is seeking fromthe
refgrgpeg s will g@ apfarad 19 thopq Bitledhia thooprt Hist mamrringanepsybe made in
theSfHicaithdfls hédéﬁ‘b{dl w%&thgﬁﬁﬁﬁ‘g hﬁﬁﬁh& Q@o&)(@foff tfSnt @RI ius, the
| ocating and coll ecting e Tiles, and as she stands
scdpy of e [e@ntay critibd, shetild nowee psiittthe REkkhat dadds asd/stuetares
10.in an arc, noving left to right, as illustrated by
deq@rlagp Eel‘?lg’, {)létcl‘aiil;}ﬁ]l‘ lﬁgt%te ﬁguﬁ;tg%di%%%ﬁﬁi by, thejanguage ol‘ t?le cPalrns, and
the®l@RLIAMBENRS GG gy generated by the RFID reader
system 10. At first, the RFID reader system 10 uses a
field that is far reaching, achieved in part by using
the antenna 38 with maxi num RF power to determ ne the
presence or absence of the itens of interest 100 A-
100C. During this phase, the antenna pattern nay be
narrow or may be w de, because the intent of this
phase is not necessarily to resolve any informtion
ot her than the sinple presence or absence of the itens
of interest 100A-C. If none of the itens of interest
100AC are detected, then the assistant may search in
anot her attorney's office or other |ocation for the
files she is seeking. However, if any of the itens of
interest 100 are detected, the antenna 38 starts the
next phase of electronically switching back and forth
between the various |obe and null fields discussed in
detail above to start determining the relativel ocation
of each of the itens of interest |OOA-Crelative to
the reader system 10. Alternatively, instead of the
RFI D reader system 10 operating in these two separate
and distinct nodes, the system 10 may have one node
where the antenna is electronically swtching back and
forth between the | obe and null fields, and it
determ nes the presence or absence of the itens of
i nterest 100A-C and determnes the relative | ocation
of the itens 100A-C at the sane tine. The display 44
of the user interface 14 may offer the user a visua
depiction of the roomthat |ooks simlar to the view
illustrated in Figures 7a, 7b to provide genera
direction to each of the itens of interest 100A-C. The
itenms of interest 100A-C may then be collected in the
order they were first selected by the user, as
i ndi cated by the dashed arrows in Figure 7a.
Alternatively, the RFID reader system 10 nmay i ncl ude
addi tional functionality in its software that
cal cul ates the approxi mate
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di stance to the itens of interest 100A-C fromthe
reader and between the itens of interest thensel ves,
wW@e@nspsp0 opti m zes the travel distance betweePCT/Hg82008/086129
three itenms of interest 100A-C. For instance, froma
time perspective, it mght be nore efficient for the
assistant to collect the itens in order of 100A, | OOC
Al Ibystrated in Figure 7b, in contrast to
collecting the itens in order of 100A, 100B, |IOCC, as
illustrated in Figure 7a. In another enbodi nent, for
1. gepetable jadioefidqueycypdepdraton (‘RFEADI peaddrapst&hIfer dsa@ting a user in
wer e %sed, f H'gnstance.an RFI D tag in.a fixed
locadag ot lest a%%ﬁﬁ 48564 PBISHh Of 20/ CTepin EOMBRYNE oul d read t he
RFI D chRoateon tag before entering the room and the
inertial sensors 20 could be zeroed out to represent
t heaosérgnterfe@;0, 0) point. Then, fromthis |ocation, as
the u noves t hrough the room 120, the item RFID
t ag8" CBACE 288 read and a general location (x,y,z)
COUbAl aRRn@SHP eicati@danblbbtrdhnkli@ MR ReremGhd Bftefi@adint O

build up a database of information. This database
clegigonierl byessvatsh derwrsnedolhii¢ld ajrangemant gichynelhfieldgiirangement to
det\é\nmrn%le %Hc’esexlislt ! kce hd 9}% deg rlél 168 of ! %ran%-t%%l ik otﬁécttoP Fhterest.

I'nventory. Thd mayg% &r & Tt hé rooms “8F G Tt et 8st

have been put in the database, this feature could aide

in the finding process. Wen an itemis selected, the

2. dperartehlc RELP deadabysigme! ¢lagn -1otrreip adylirrwenppgiar span of the
I
w2 el ERLL By bR bORY iR dp ol RS et
fromthis location, the finder algorithmcould get

em t of  the way. The present invention ha
3 ﬁhéﬁ,psggﬁe BELQ et Sarihos gt ErRTEI 28 QPERHNS range of the reader
is 1BOROR TG RrdiNRE ARfout i Bolver GORL REIDGLALF e

escription and exanpl es have been given for clarity
of understanding only. No unnecessary limtations are

be d ood, therefr . ALl patents and patent. .
4. 3p Poudlly BRI Pt Rlsrer f it e Bh s e e Biines if the
distc € bEHRBE the ahtenWh hhd e 1@99%@%& dbfect BPmEersdiid in@@adig or
the art that many changes can be nade in the
de@pastli ment s descri bed without departing fromthe scope
of the invention. Thus, the scope of the present
i nvention should not be limted to the exact details
5. and psitible RID Scalies ofstdpeaf dgihel Nurthettcoiid@g abjeatthme inertial
structures described by the | anguage of the clains,
SCTRAM t he equi val ents of those structures. WHAT | S
CLAIMED IS: 1. A portable radio frequency
identification ("RFID') reader systemfor assisting a
6. U&e poitable BEHD irerglensystepast claineS R dieih alggeonmivgreletermines the

i nterest, conprisjng: : .
relative angular dlrecrtrlgn betwe%n the antenna and the RFID-tagged object of interest.

7. The portable RFID reader system of claim 1, further comprising at least one inertial
sensor, wherein an operating range of the reader is restricted by controlling the output
power of the RFID reader, and wherein the computer gathers data regarding the power
setting and regarding the inertial sensor to estimate the general distance between the

antenna and the RFID-tagged object of interest.
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a conputer; a user interface; an RFID reader; and an
antenna for creating an el ectronmagnetic field, wherein
W@ b@asaeenna can el ectronically sw tch betweenP@l/Usi9es/086129

field arrangement and a null field arrangenent to
determ ne the existence and the general |ocation of an
RFI D-t agged object of interest. 2. The portable RFID
reader systemof claim1, wherein a half-power angular
B T PRIl RELD Y act LSl B A 8 Pl Tnc i ub 1 mings the
postionT bea plardlapd R R)-Dopedidens sfysiteeent eflattlead mhelantauner @idn
an operating_.range. of the _reader is restricted b C
deigBREFLH PG PR EoBU ge aﬁ&mﬂ ‘f‘raPWé)frFﬁﬁmﬁ o dfgrept tﬁ_ﬁt.mlmmlzes
traV Q1 QiU Beh RG] Bhd Safety SHish@m of claim 3, wherein
the conputer determnes 1f the distance between the
antenna and the RFID-tagged object of interest is

ihcreasin decreasi n 5. Th artabl e RFID reader.
9. JHE PRATYF RETRTAIE SR RS b byt RGReRseT Bligfacg famprises a
visufIeht hdlio 5£RA8RE! inBicatbh CorRRétialk enfBithiRidnasdies usey st em of
claimb5, wherein the conputer determnes the relative

angul ar direction between the antenna and the

RE| D- e |.e of .internesta 4. Th ortabl e RFI.D
107 Thiab PEYERERY RSk ShuarlO IR hatherd RS bR gy e
sta@RSF s¢H@EHih@land e adin thohseeinttrte pEATiB LR thange dak iftbehe
reader is restricted by controlling the output power
REHP SyHeMRFI D reader, and wherein the conputer gathers
data regarding the power setting and regarding the
inertial sensor to estimte the general distance
11 b@hewpemattihBRFHD rexdnasyatech ¢fivdaiRFl, Dritcagg éd by @matrfaoé includes a
.interest 8. The portable RFLD r er systemof claim
displayyih .n?éilwt?SHEe ﬁa&ﬁ%qaﬂaepéﬁﬁﬁ?@g-ﬁaﬂ%g P PT BT a
plurality of RFID-tagged itens of interest relative to
the antenna, and determ nes an order for traveling to
12 alThe pértathieRpIreudet syse ¢ft darm bfwlientie thesint¢ninatcomprises an

mnimzes travel distance bet nall.the plurality of .
oS or S B R e Bty Ry BB ap o prises
firWhR1i8 Fidqlidhey ¢Fe™) lethRinf Atea §RBII REQFenfeny, wwhtddin titdfirst RF

audi o or tactual indicator for providing information
clepgnt ¢yl the sgcond RF element are driven in phase to create a lobe field arrangement,
and wherein the first RF element and the second RF element are driven out of phase to

create a null field arrangement.

13. A portable radio frequency identification (“RFID”) reader system for assisting a user
in locating at least one RFID-tagged object of interest, comprising:

a computer;

a user interface;

an RFID recader;

an antenna array for creating an electromagnetic field, wherein the antenna array
comprises a first radio frequency (“RF”) element and a second RF element, wherein the
first RF element and the second RF element are driven in phase to create a lobe field

arrangement, wherein the first RF element and the second RF element are driven out of
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10. The portable RFID reader systemof claim9,
wherein the system conmuni cates the status of
w@m@posdony, and wherein the user interface perP@T/ESH08/086129
user to enter data into the RFID system 11. The
portable RFID reader systemof claiml1, wherein the
user interface includes a display and indicates the
phasg|t@ erepe 4 melfiqlé arrgreopsat, Rl hereyydig aptcand yray ¢ndrcest
ele\%ﬁom&ﬁﬁr ﬂﬁ{cil@&) %)&ngtl Berlgﬁedﬁéld ﬁ%&ﬁg{i&%eﬁ{ atfd t‘ﬂb E{hﬂ ’ﬁfeld arrangement
erein the antenna conprises an antenna array for
to deteratintithcarisednee tiicbtha goedraldotdtehdf amiRdi Bitagdcd bt ehingerest.
array conprises a first radio frequency ("RF") el enment
and a second RF el enment, wherein the first RF el ement
1420 E}Qﬁatﬁ@ﬁpﬂg rﬁﬁe@éﬁ%ﬂ&f i 1, WRRih B th'P%%@Jef fhegular span of
crea d "arrangenent, and wherein the |rsP
theREllleﬂiédremnwmnt isée$ elwmhdHpr@mBgulalamn@rf thednbofi¢ldof
hase fo create a null field arrangenent. 13. A
mr%&? ‘e radio frequency identification ("RFID")
reader system for assisting a user in |locating at
| east one RFID-tagged object of interest, conprising:
15a Thonpitiatde RFED ueader systeer $fadaim b wheran meamﬁtmg@mnge of the
ma%nIt ?res 1%6%%({ 6‘9’ c?n?rollg Eloﬂt%u? I v(\?el:r%%tth decir field,
enna & Ses’ A first fadio
frequency ("RF") elenent and a second RF el enent,
erein the first RF el ement. and the second RF el ement

16 aff be geitadnREIP pridsesystsneoledtion B. méwsesiy thejcgmputer determines if the
dls@arnE@B%WéE:mWe ARSHEL fhg %ﬁlbrtﬁ%%e’a b?écﬁ OPRte 80 15@1%a51ng or

secon el'ement are driven ase to create a
desredsing. i el d arrangenment, and wherein the antenna array

can be electronically switched between the | obe field

arrangenent and the null field arrangement to

179¢hehGiAe REED Stidst §R&h FGaibD'B, $&ARYE BbmbAGAL hpleas%n@ﬁlemal
RFI D-t agged obj ect of interest. 14. The portable RFI

semseader system of claim 13, wherein a hal f-power
angul ar span of the null field arrangenent is |ess
than a hal f-power angul ar span of the |obe field

18 ATh@PERABRERFII PeaddNysRAT it R HRtHa6@prisiHs helu@bne inertial
claim 13, wherein an operating range of the reader is

senseis pyhicrdie an pRereldte Tepgd ofrle rardeoaresiictesbinesongrollingethgppiput
po&/gracgjfe[fle RFID reader, and wherein the computer gathers data regarding the power
setting and regarding the inertial sensor to estimate the general distance between the

antenna and the RFID-tagged object of interest.

19. The portable RFID reader system of claim 17, wherein the computer determines the

relative angular direction between the antenna and the RFID-tagged object of interest.

20. The portable RFID reader system of claim 18, wherein the computer determines the
position of a plurality of RFID-tagged items of interest relative to the antenna, and
determines an order for traveling to all of the plurality of items of interest that minimizes

travel distance between all the plurality of items.
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16. The portable RFID reader system of claim 15,

wherein the conputer determnes if the distance
wheiones2e2d@ he antenna and t he RFID-tagged obj eceCD1S2008/086129

interest is increasing or decreasing. 17. The portable

RFI D reader system of claim 13, further conprising at

| east one inertial sensor. 18. The portable RFID

21, dheeprtahje REHR syader systermef claipy P hathereimhejusprygtesface eqpaprises

visQRCah DRAS Bﬁacﬁlﬁﬂia{cgmﬁﬁtﬁg}g&)ﬂdﬁglit?feﬁ{l?t dng (i ANQe of the

reader 1S restricte ntrofling e out put ‘power
of the RFID reader, and wherein the conputer gathers

dat a regardi t he power tting and.regarding the .
22, %? PP%%?%gth FeaBSr g@temtffial ’ Eeﬂ%ﬁlecw%t?%@mumcates the
staﬁﬁto‘f@@a%ﬂiﬁg, gaﬁﬂ LaRAg ﬂﬁ%slgﬂﬁteﬁﬁb%érﬁﬂ@ &disORh &G ter fﬁgta into the

I nterest. . The portable RFID reader systemof claim
RF1D systbrer ei n t he conputer determines the relative

angul ar direction between the antenna and the

RFI D-t agged obj ect of interest. 20. The portable RFID

23 eadpbrtsS ReMD afadst Fistbnlst cIMRLT B wheldie theQRBULREface includes a
determ nes the EﬁSItlon of a plurality of RFIDtagged

disptagred oidi¢atesehe wrcatien efithy BF{I3-tageed stemeafriateresind
determ nes an order for traveling to all of the
plurality of itens of interest that mnimzes travel

24 dirshaih6€ oDedsivEiey a abdr ih Raphgistabist ynORFID-e1pe@ oBjectdfenterest,
portabl e RFID reader system of claim 13, wherein the
copiying feefd8©E conpri ses visual, an audio or tactua

| o A | . o A . .
e b B ey L AR RIS MO for Eting o
tuser mylstagimg @o loastroine RFED-th e dsibadcust fersseaoatprinmg: and
wherein the user interface permts a user to enter

dat & SPRPBFhe RFID system 23. The portable RFID

r eagdqkeSyRige,of claim 13, wherein the user interface

i ncludes a display and indicates the |ocation of the

RFI Ba REkgQechdet;emiof interest. 24. A nmethod of

assi sting a.user..in |lqgcating at st, one RFI D-tagged

ob; 4R ehGng Y EFRute st Sareitgls HEAShRpERgRe ngrbfEng
cledtr@IEdIBdvEtchadivech QEMEREY alrdRgnkdnt &ad 4 A GiclRfangement to

systemfor assisting a user in locating at |east one

detrpine thagyedensijaae thegenpigt locatéan ofepdrIDstagged ebject of interest;
¢ onﬂgtteﬁﬁi;ning the existence of an object of interest having an RFID tag associated
therewith; and
electronically switching between the lobe field arrangement and null field
arrangement to determine location of the object of interest having an RFID tag associated

therewith.

25. A method of assisting a user in locating at least one RFID-tagged object of interest,
comprising the steps of:

generating an electromagnetic field having a lobe field arrangement;

scanning a designated area;

determining an angular range over an RFID-tagged object of interest was read

within the electromagnetic field;
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a user interface; an RFID reader; and an antenna for
creating an el ectromagnetic field, wherein the antenna
w@2m9/08%et roni cal ly switch between a | obe fi el BICT/US2008/086129

arrangenment and a null field arrangenent to determ ne

the existence and the general |ocation of an

RFI D-t agged object of interest; determ ning the )

exi §etereingsthafithe BFH ttagered phicel (fdnterpst/is sgpaningitely centgred in

' therewith; and electronically swtching

ﬂ“%e%&%%%Eg%e | obe field arrangenent and null field

arrangenent to determ ne | ocation of the object of

interest having an RFID tag associated therewith. 25.

A net hod of assisting a user in locating at | east one

RFI D-t agged obj ect of interest, conprising the steps

of : generating an el ectronmagnetic field having a | obe

field arrangenent; scanning a desighated area,;

determ ning an angul ar range over an RFID-tagged

object of interest was read within the el ectromagnetic

field;determ ning that the RFIDtagged object of

interest is approximately centered in the angul ar

range.
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