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rel ates to Radi o Frequency ldentification (RPID)
systens, and nore particulafly to a systemof RFID
readers operating in the sane frequency that control
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I ncreasingly, multi-gate security/inventory-checking

systens based on RFID are being installed in nany

large libraries or ig.}ar rehouses. These systens

have nmul tiple | anes g’fei(g?#?‘gﬁ%é?xg s which are

arranged in close proximty to each other. Typically,

each | ane has a pair of gates coupled to a RFID reader
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,eopIR&/ goods, with RFID tags pass through the gates,
blocking apgipptagegisatasiopmaedertlgding or read the RFID tags and

regi ster the person/goods. Many of these gates and the

li ke operate in a non-frequency agile International

St andard O gani zatBackg{dutidofsheahdantionwher e t he

frequency of operation is a predeterm ned nom nal

val ue, for exanple 125 kHz, 135 kHz, 6.78 Hz, 13.56
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I nadvertent inperfections on the device (particularly,
have ineltiple/khed ofbstiahtedexats wleivh ere) arrrmged &celose proxipritictessch other.

ool ge SRS B SR 008 g 1551, wher

the RI® %X&@B&f&ﬁblﬁﬁﬁﬁ 6 BARES o0 8 3 Yandd ¥y ps!dih fatGeular, the RFID
systemeffectively, the RFID readers aré operated

readet mubouphesbtrs by aatenpa systemi imternallpdisppsedyinggach|fain pivpafes. As
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al so "readanbi guity". L
non-frequency agile International Standard Organization (ISO) standard, where the

frequency of operation is a predetermined nominal value, for example 125 kHz, 135 kHz,
6.78 Hz, 13.56 MHz, or 27.125 MHz. The actual frequency of operation is often subject to
small variations due to inadvertent imperfections on the device (particularly, the crystal
oscillator device) manufacturing process.

[0003] " The movement of people/goods through the gates of the system is a random
process. In order to monitor the movement of people/goods passing through the system
effectively, the RFID readers are operated simultaneously at its maximum capability at all
times. This creates problems. For example, the read range of the ISO-constrained fixed-
frequency RFID readers will overlap and this result not only in interference but also “read-
ambiguity”. The “read-ambiguity” phenomenon occurs when a RFID reader in one lane
picks up signals from a RFID tag moving through a neighboring lane. Thus, the system
may wrongly report the entrance/exit point of the person/goods passing through.



The "read-anbi guity" phenonenon occurs when a RFID

reader in one |lane picks up signals froma RFID tag
worewrnge7shir ough a nei ghbori ng | ane. Thus, the BYBES&@IM06/000048

may wongly report the entrance/exit point of the

person/ goods passing through. [0004] There are several

known nethods for mtigating RFID interference between
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[0010] [6] Kin Seong Leong, Mun Leng Ng and Peter H. Cole, “Positioning
Analysis of Multiple Antennas in a Dense RFID Reader Environment”, International
Symposium on Applications and the Internet Workshop 2006, 23-27 Jan 2006, pp 56-59.
[0011] 71 Donny V. Lee, “RFID Reader with Multiple Antenna Selection and
Automated Antenna Matching”, US patent 6,903,656 B1, filed by Applied Wireless

Identifications Group Inc. on 27 May 2003, published 7 Jun 2005.

[0012] [8] John P. Bradin, “Interference Control Method for RFID Systems”,
US Patent US 6,566,997, filed by Hid Corporation on 3 Feb 1999, published 20 May 2003.
[0013] 9] Jeffrey H. Fischer, David J. Husak and Pattabhiraman Krishna,

“Interference Monitoring in an RFID system”, US Patent US 2006/0022815 Al, filed by
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Aut omat ed Ant enna Matchi ng", US patent 6,903,656 Bl 5
filed by Applied Wreless Identifications Goup Inc.
W@e002/702vB4 2003, published 7 Jun 2005. [0012] PG&I/SGma6000048
P. Bradin, "Interference Control Method for RFID
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readers. In‘particular, references [2]
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configuration of the readers sector/range of
Ref@lﬁ@@%f@]owﬁes gaopes RFIDheaderspesitiening &9 zipipiiag oRreylapping coverage.
Ref%%gg r[gﬁfo[l\% ﬁ@ ‘f% ﬁg%géegﬁg\%%tﬁédsugfe ssenglmg Ql% e@: Ilo%n{e%’? %?Jt before

atteiRptiap eneed o tdg (lidté befoud t{al&]scmxﬁ@d) OR%fdrh&e l[E(D]lﬁiﬁiSosQﬁ the method
sensing the environment first before atterrptl ng

of neperkme R} Terdere io Bt BieR 1A readerpanuse t FrBtisA drisprk to inform
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the iopématiom. Reference [11] discloses the method of regularly pausing an RFID read

activity. This pause is equivalent to a “thinking time” for the readers to contemplate
whether it is good to continue with the activity.

[0017] All the above references have their advantages and disadvantages. In a
time-scheduled system, the main advantage is that interference between the RFID readers
can be totally avoided. However, the problem of “missing a tag” can arise since only a
subset of the readers is operating at any one time. In addition, while their read coverage
does not overlap, their range is unconstrained and hence “read ambiguity” can also arise.
In a sector/range constrained system, there will be several holes or no-read zones in the

combined coverage of the readers. In addition, the setting up of a sector/range constrained

system is complex.



their imedi ate nei ghbors that they are performng a

tag operation before proceeding with the operation.
wRedoeneatse [ 11] discloses the nmethod of regul aPCHSG2006/000048

pausing an RFID read activity. This pause is

equi valent to a "thinking tigyre" for the readers to

contenplate whether it is good to continue wWth the

activit [0017] All .the .above, ref er hav
[0018Hv ant aé%?r%ﬂ%e,dﬁh%ed%ﬁaﬁ? AGETative Boxd o Touh B sstem that
[
N e
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read anbi guity" can also arise. In a sector/range
advargagsss o thie thveyteanewill herappereni with befersecetodhe dahided dgscription.
no-read zones in the conbined coverage of the readers.
In addition, the setting up of a sector/range
constrai ned syst emglﬁnﬁgpfh%e[m%,&]onﬁeref ore, there
is an inperative need to have a RFID system that
overcones the above-nentioned probl ens. The present
[0019hvent i dFhespresait iieentibn provides mRF@Bwstdnng)mmlm BFID readers

stem t ha aI RFI eader
opef BN shRlentey R Blb phPaSreRc i O RS BRgr PPpypen he
readefy, ough active nagnetic field bl ocking and/ or
tagorientation- node bl ocking of the interference
[0028hpngst m@qogmgm,rﬂ@ pra@epest, thenpresgaly inteaties pPvidsss2 Radio
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passltheouphe SRRFIDyestinh 0omprisivg ceefirst ghdeldispopyst stnone lane and having a

Firs{ GBS HEE FEmABIEnE Vit IS BFID iy POREHR e first antenna
modifid Yﬁ%ﬂﬁ%ﬁr‘%d (& B8H&5R in h MG Hha NGO FEld :}%de aﬂ[g;h §36nd magnetic field
aspect e present | nventi provi

mode, eqpdewhgreind et fifst oadgnetic (R Dodey &t aarmmplldmattaﬂye«a%the second

t I s for reading REID tags_th ass thr h, th .
mogeefiy B PP OPL B, SpRerd 8 Ut berinan oa B torend eate i
positREd adidcdiAth 'ﬂﬂa ﬁrsf Fa{tétthé%c%ﬂﬂ%af@ﬁﬁ%& § Q%cond antenna module for

comuni‘catin RFI D tags, wherein the first

conanmmmtmgmdut RFQDdegﬁf, M@l@reetdthecse@p@raamt@na maslule is glso configured
to opegate in the ﬁrst margnrjledt?c ?191% fode 55" SEilerrsa ci Infagl;nlet% Pleld mode; a first
RFID reader coupled to the first antenna module, wherein first RFID reader actuates the
first antenna module in the first magnetic field mode or second magnetic field mode; a
second RFID reader coupled to the second antenna module, wherein second RFID reader
actuates the second antenna module in the first magnetic field mode or second magnetic
field mode, wherein the second RFID reader operates under the same frequency of the first
RFID reader; and Whg:rein during a first operation cycle, the first RFID reader actuates the
first antenna module in the first magnetic field mode, and the second RFID reader
simultaneously actuates the second antenna module in the second magnetic field mode to
block the magnetic field interference produced by the first antenna module operating in the
first magnetic field mode, resulting in an active magnetic field blocking between the first

antenna module and second antenna module. Furthermore, if the first RFID reader actuates



node, and wherein the first magnetic field node is a

conpl enentary of the second nagnetic field node; a
waewmonaek7gat e di sposed at the other | ane so tharCt/b&2006/000048

second gate is positioned adjacent to the first gate,

the second gate having a segond antenna nodul e for

communi cating with the RFID tags, wherein the second
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[ rs magnetic
moadulé.i r st operation cycle using a first RFID reader;
actuating the antenna nodul e of a second gate in a
second magnetic field node during the first operation
cycle using a RFID second reader, wherein

Brief Description of the Drawings

[0022] Preferred embodiments according to the present invention will now be
described with reference to the Figures, in which like reference numerals denote like
elements.

[0023] FIG 1 is an illustrative diagram showing a RFID system in accordance with
one embodiment of the present invention.

[0024] FIG 2 is an illustrative diagram showing a RFID system in accordance with

an alternative embodiment of the present invention.



the second RFID reader operates under the sane

frequency of the first RFID reader, wherein the second
woregnaoi7e4 fi el d node is a conpl enentary of theP€T/862006/000048

magnetic field node; wherein the antenna nodul e of the

first gate operating in thedirst magnetic field node

results in active nmagnetic fi1eld bl ocking of the

nmagneti ¢_interference, produce he second neti
(0028 ol d oA § FerArps s f‘«lﬁgf 84S phviag Bspfgtemmal antenna
systRlif ot R dhelehnofifindit b e B EhiifAlRfonact uat es

the first antenna nodule 1n thefirst nagnetic field
[0026pde andFISué dess fillldinptive digran RRbBingagy Opasdd mggndiicofiglt effect

he fir ate,. then.the second RFID reader . .
prodeet by A MEADHTE inctbtbidinns o BeedidTar ahie Bieal ivention
[ooZ'e secaqne spIRetivsthiied @ia%ﬁ?r?sl{cﬁﬁﬁé a8 9-MoB® magnetic field effect

successful read of the RFID passing through the first

prodyeee by & RIIDr gagaintacogydanng-vath enet camticoimensdé thel medenhigvention.

0oRf ot o TS 615 Sl aRdRn v Bk RECo 53 pPitRting in o 0-
mod¥ 1BAgHeti€ tie RN HRIHcEntAS 60 bite RRirtopetafifig M &5 8Mhode magnetic field,

. invention will now be described wth reference to the
in aggogdange withrpngtembledimans of b eresaelanyentional s denote |i ke
el ements. [0023] FIG 1 is an illustrative diagram

showing a RFID systemin accordance with one

enbodi nent of the present invention. [0024] FIG 2 is
an illustrative_diagram showi ng a RFID systemin
accor dance wi t hDgtpilgd Deseriptionotthsdaysmtion of t he
present invention.[0025] FIG 3 is a cross-sectional

[ooz\éLeW of TPhe rlegang %V%lélég\lf %9 %ﬁé&?ﬁ%ﬁ%ﬁﬁﬂ&le rgéﬁiﬁ;'lgﬁreference to the

stemin cor danc I ment
follpwingeiatailed desthiption of &AM erbddiheits ofitheiihvansibrat i ve
di agram showi ng a Q-node nagnetjc field effect
[0030} o ducediygughqut| thiy #pelicaiiofe cheranpebligaiigng fge referenced, the

discgér?&?%: dﬁﬂése%ubiib%io%s Garéd Hérﬁmﬁﬁ:e{ﬂoi’&%q Fgrg 8gfyrengé,(§h ?fhéils entireties,

ustrative diagrams ng ‘an e nmagnetic
intof thizl apppEé dtemt in prdatuc acbré fully dEtbaght statanobart ar whithehis invention
wi th one enbodi nent of the present invention. [0028]
PereNd 6 s an illustrative diagram showi ng an odd

Gt 2Tt i o, DS e g8 0D st
magngtindield blocking, of interference between a plurality of RFID readers arranged in
close proximity. Furthermore, the RFID system also provides for tag-orientation-mode
blocking. Referring to FIG 1, the RFID system includes a plurality of lanes 10 for
people/goods with RFID tags to pass through. For illustration purpose, the plurality of
lanes 10 are numbered from 1 to 5. Each lane 10 comprises a RFID gates-pair 20 coupled
to a RFID reader 30. Embedded in each gate 20 is an antenna system 40 which can
operate in multiple modes. The antenna system 40 and the multiplé modes will be
discussed in detail later. In the RFID system, each reader 30 is configured as either an odd
reader or an even reader. For example, the readers 30 associated with detecting RFID tags
in odd lanes 1, 3 and 5 are denoted as odd readers while the readers 30 associated with
detecting RFID tags in even lanes 2, 4, and 6 are denoted as even readers.
Correspondingly, the gates-pairs 20 that are coupled to odd readers are referred hereinafter

as odd gates-pair while the gates-pairs 20 that are coupled to even readers are referred



i n accordance with one enbodi nent of the present
i nvention. Detailed Description of the Invention

WO 0®299278he present invention may be under st 0oORCTBGE06/000048
readily by reference to the follow ng detail ed
description of certain enbodgi ments of the invention.
[0030] Throughout this application, where publicati ons

ref erenced, the_disclosur.es hese blicati
herdeich 6 BH FHIGHPHT SUSREISPoiAgpBr O elnany i pairs Hare fully
actu%ﬂ:td' dtelll 88es kA 6RaBILirlidR | sihdkdRBud Bnd 'iﬂ&‘imﬁlooﬂ@a{tﬁ‘)n of all the
ull'y describe the state of art to which thi
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urality for people/goods with RFID
“nd?ra“gg T %%?sdse?‘?rﬁ’r%e@g‘ﬁeq“ ¥"illustration pur pose, the

[oo32] ur al i (RG] illnets kA attemativerbaibediniand Bf thd RFED siaeh, wherein
| ane 10 conprises a RFID gates-pair 20 coupl ed ¢

caclpgd the PRy obinerhd barraly pre BRUA oxfa 2 insterclaf agyi of RFID gates.
It s].rarcﬁ.ltldE BOR1e3Y 35 ggrls?f chn{: AP Eteddeg nmjgé%a? ﬁTergagfﬁwentlon

ant enna and he rru
whethes ©uns o€ @hulmpld glhatels I20I aa¢ esnnetted tid enRFdaH)elsiwst Eunthezmote, there is a

reader S confr red as either an odd reader,. qr .
B ot Rhuh “gms it St (6° RIAEPOF GAYBHIEN 5405 geRligdpiin similar
prmﬁ%{l1 Eg'%t Ht . REd Qldhaﬂ%ﬁ)t@séﬂ@ %\}eﬁﬂ&? islnot3irAel B B Above two

readers | e the readers 30 associ at ed
embadirherdet ectr ng RFID tags in even lanes 2, 4, and 6 are

o0 51", KRS o SR BB b o i 2

shotvi{eethe ete BRI BhtBAl Sisteds 40.dThe ahtenPHistery\d LémphSes a top antenna
ates-pairs 2 0 that are coupled to even readers are
sectiqsf 4% ansichleqtisinn anterna sgstien4h vwres thedpp gnteme seqon 42 and bottom

ante] e&g%tg)grnfg tmgale?d)ulpre atl | tny an%xg% gf?réé) %%?0&901.69’11% {t?}]{])e%( %4 The

read®d 0TRSO UPM] ROBE ahteﬁﬂa ofiviag land bentr agtenis bBRkidd tblaetuate the two
RPI D system_ |n addition, each reader 30 has a
ant@rr@cr@c?r@ Aubetrren v eelipt erpenstia fifld henligarations (dual-mode

o BLSE LS8, 6L R0R, 2 AFe Gy it o 4
congprises madansldvi ceevingpentofl sigraly faseths REIBm@adse 20goagvitch the
antenna system 40 between the two magnetic field configurations. FIG 4 and FIG 5
illustrates the front view of the gate in FIG 3 looking from the direction AA. The active
magnetic field configuration can either be a 0-mode magnetic field configuration as
illustrated in FIG 4, or the 8-mode magnetic field configuration as illustrated in FIG 5. In
an alternative embodiment, the said gate may comprise a plurality of full antenna
structures. The plurality of antenna structures may utilize a first antenna structure to
produce a 0-mode magnetic field and a second antenna structure to produce an 8-mode

magnetic field. Nevertheless, the antenna system in either embodiment is actuated to

operate in a 0-mode magnetic field or an 8-mode magnetic field.



a source for the universal clocking signal.
Furthernore, all the readers 30 are operating under

w0 ba74eates pr e- det ermi ned frequency. [0032] FI GQI/SG2006/000048
illustrates an alternative enbodi nent of the RFID
system wherein each of the plurality of |anes 10 has
only one RFID gate 20 instead of a pair of RFID gates.

004 Goes HriPTiRECR o ﬁégisaﬁwg%{p'a@gfl il Vgt B AR with the
sanil':EﬂtbrP%] BF Gaal %ﬁ&’&s Exgﬁl ﬁb&e,%@t’ﬂ t 14 38 ?HgFJreaaﬁi-%ocfé%eld. If the odd

er no ere is’a I D systens
gatevhaireart loperatieg evith eim&-mude(ﬁeld;ahexbﬂne &prp:h getd-pairs Iwill operate in the

m rinc eration. .Suc
01256 BT GRS T R 3 8 2080 SRR then the
eveh%@’%@an’z |v@11%ﬁe§at@npfh@583m§3@ﬁlaﬂn BhseHlifly, QhclPad)adeit bddPPAtes-pair
D gaté-pair 2 0 show ng the i nt'érnal antenna

andsaven gatesrPair Trill aweysroperaty stithr diffecnhpragseie field opde, either an 8-

moff BFRR ERE%: SRR R RECHITE 59 and e 7 om areeriods of

the S@@ferN cfhzkaigndl q#@%ﬁ@d b9 B8 basBRNAR thl bdd RehdeRdwill actuate the
control circuit block 44. The reader 20 is coupled to

anterme sysieapAf iathe pddysaintpaipmithal 0-wradsunagnstie dield 4Simmltancously,
all ﬁl%teﬁglﬁ I?e@'ﬂ? \flfgo %P# eﬂl%aa Sk 'sys?%m%ﬁobe vve?e?gmt s CpeﬁrI With an 8-

| gura ons

modd mhgn@ioeﬁeam IFlﬂ’hherﬂlﬂrep&mﬁnglthbaithertcltﬁ:kqj’ehaﬂﬂGi s:lm“yxt‘hgsﬂ‘ g™, .
and control circuit block 44 conprises neans fo

CIO‘FI‘eE@FQﬂS}vga Lt oddd-pair geadess wilb fwtpﬁté the |a;3¢enaamte@@ 40 gn the odd
satgieiChoh ie BBE e HIGR HE SIRGR, IR OB Gncousty,

all the emén rehdons ofill tuttaatg ahenhasyistemsAid inake egnfgatpairerom the 8-mode
di rect active tic field configur

magnefic Lie l‘ﬁ@rtﬁAQ T30 ‘% m%%i’&tlﬁégﬁg [}S@ T1ga05 dhat ShmRAEL ‘%Idﬂn"aény two

ne1gﬂﬂo¥§1§rcﬁide§atb§l Hik Cénﬂ evdh & irase ﬁ@%@e&ﬂei;atfﬂgeﬁﬁher the same

configuration as illustrated in FIGS5.
magyetiorfredd invaslee b edditions ¢achhmldsgates-pait or rmyn g@uwp}massmél alternate

v L ks AL S BB e ot e

uni®drbdl €10ek € The alPsroshid thethdd-dTREHErafBE B84 hiko bk @pBliciNfr the alternative
second antenna structure to produce an 8-nbde nagnetic

RFI gistem ikl 2-hel ess, the antenna systemin either

[00:f:>';|Tb |Od' gf&g disgu%‘é{i] %@6\% tﬂeﬁo ﬁfoldgcftgop[egad%g] d%jcggtr wnﬁgé 8a1r and

eveha@atestpair fh Gvo diffeaért rﬁatg@neﬁd fleldahodd ppatidss for hih “@ive blocking” of
extraagéol{lasltrga%n\é\glé Eelds Sroduced by these gates. For example in FIG. 6, the odd gates-
pairs are actuated with a 0-mode magnetic field while the adjacent even gates-pairs are
actuated with an 8-mode magnetic field. Consider the two closest interfering gates, Gate-
1B and Gate-2A. Gate-1B is actuated with 0-mode magnetic field while Gate-2A is
actuated with 8-mode magnetic field. If the 0-mode magnetic field pattern of FIG. 4 is
superimposed on Gate-1B and the 8-mode magnetic field pattern of FIG. 5 is
superimposed on Gate-2A, it should be clear to those skilled in magnetic field theory that
stray magnetic fields from Gate-1B will induce, firstly, an interfering current in the top-

antenna section of Gate-2A, and secondly, an equal and opposite flowing current in the

bottom-antenna section of Gate-2A. The net interfering current induced on Gate 2A is thus



sanme type of magnetic field node, either an 8-node

field or a O-node field. If the odd gate-pairs are
wop@racl7eyg with an 8-node field, then the evenPCT/SG2006/000048

gate-pairs will operate in the 0-node field.

Conversely, if the odd gategpairs are operating with a

O-node field, then the even gate-pairs wll operate in

s R RSB Bl oG GBS, g o
curr\%ttlﬁ tife @Ffaﬁ%ﬁﬁ‘ bedtBe BFGaﬁé 1B and sBRfgly, 8h bHSd afd o?posite flowing
nmode field or O-node field. For exanple uring

currgsttin tBe HotiGufantehna section oflGate-1BeThoast inferfemag onirent isduced on

ck s nal prayide t he bu t he _odd
Gatf B fs Elf Rorobc bt ot b Reth IR0, e il pibEfie gl s
con%i’é 91 oF tHé 8hinddPm! ichBaaeTh Gtler 8Vdlds, a particular gate-pair 20
mul t aneously, all t even readers will actuate the

Opemﬁmgnmatfgygtréﬁée mgmhﬁ hieldvénoglet’ ehepmpgnstia el pgaduced by
f
iR B 00 o L AERBRL ey K8 R a odd

evelp®at@s spnneateld tb ke rositetivd 6dd ddees gm'blplalraistasatred b:hﬁterference-

antenna systens, 40 in the odd gates-pair fromt
freeppgigtign ﬁrﬁgh@ll Pty RRighborS SiAb H@g%@eﬁ% Faeh Eeaflffre’iﬂcfan therefore

worklal b hARGAMS! we?hhd h@t@%t‘?é{ %ﬁt}{oﬁé‘ﬁ«fﬂt lzta{%é borfAGhtiad ﬁ% its operating

ant enna syst e even ga parr rom
range- Thﬁeauﬂmg ibbddking methddtar dpemtion rensieresrtipn eddhcrehdal 30 magnetic

hi s at an oi pt of .t
fielddh GBI B g avasrats P ARGeEVRn Fyshedugly the,gfive blocking
methéd al%o%@ﬂrﬁ'és' tH8 R%@e?ﬁ of AR EANBIRFNE! diSculsbeRll drigde.

In addition, each odd gates-pair or even gates-pair
[0038] | | al tlertthaImonethmaﬂhOCh of chnopolegivaljy elt¢matingthe maghetic-field

modg Rt OF FBeRaLC i AFONACLIT OIS doB SBleSere afestion
calléd &@% BfieaRRb-Bddb Blockihg” alf b paRtilaY RFEY ohte 205t @uated fdr@-mode
As di scussed above, the nethod of operatin

ma@@}lg@é}dt OpsuRtioga itds yyehl moamdthat RRITY maggetisafields wil mangte out of
the glcfe f0 %géat%?&ggrgmg r%Ié Igg(lg‘r qlharpagﬁfllﬁ) rta% 18 %‘F %mfeff g&pthgfab tcl)ﬁ Gntenna

facdshl@é&c@ af the.gate20, ﬂi@l@l&talgmaﬂ-bereaﬁ anﬂb@e@dﬂ Lga@heﬁpweva RFID
are actuyated wiith a 0-npde magnetic field \Myéle t he

tagSaw]lcaseéﬁt ap{fana daceds %@W%Wﬂé S0 Sy et WPYAIdEhcangbbreread nor
dnyahsh@m% 30! Chlifertet? VAR D05EAGRHIED for 8-mode
ate t te-2A. Gate- IBTs

e- |IB an actuated wt
maghetm dperagm et isovdll bhquvlwﬂiat BFIEIta%—s Zmadss cait huteheal fases the sky can

be rB%‘{m eqPréa nel i éeqeljg[q} EIFE]H tags ose C(r)r? gr?tgrtxﬂacfagesedle gate cannot
be read nor operated upon by the RFID reader 30. This means that an RFID tag that has
been successfully read/operated upon by an odd gates-pair will have much difficulty being
read/operated upon by neighboring even gates-pairs. This is because neighboring gate-
pairs will be operating in the alternate magnetic-field mode and can only read tags that are
of different orientation.

[0037] While the present invention has been described with reference to particular
embodiments, it will be understood that the embodiments are illustrative and that the
inveﬁtion scope is not so limited. Alternative embodiments of the present invention will

become apparent to those having ordinary skill in the art to which the present invention



superinposed on Gate- I1B and the 8-npde nmagnetic field

pattern of FIG 5 i s superinposed on Gate-2A it
w@hbwahek7Be clear to those skilled in magneti c PCESE2006/000048

theory that stray magnetic fields fromGate- 1B will

i nduce, firstly, an interfeaghg current in the

t opant enna section of Gate-2A, and secondly, an equa

and qpposite flowing current_jn the bottom antenna .
periggis; iFon eyampls; diltepent repder gembinationse gpts phargsy ehpniversal clocking

I t j S : r: :
soh A B ook, RO PRI B il B0-mode and 8
modabaiveanaggtic tielénbut alsd hreclidepothat enmnplementarpmares of magnetic

te- I B, and secondly, an equal and opposite flow ng ..
fiel G Fiche A BTG RONY B RS Cblo T rACBPaESE L Wit hq Reirt and
[ en < ion i

scofE oF e BEGEh N RUBR° AL HNEDS (1Y SIS GL IR Bt fvention is
desdriteld dyithe appendesl damerstaard s aippoited 18 tie derepgeigp desceipfivm| d.

In other words, a particular gate-pair 20 operating in

the O0-node nagnetic field "blocks" the magnetic field

produced by nei ghboring gate-pair 20 operating in the

8-nmode nmagnetic field. As a result, each odd and even

readers connected to the respective odd and even

gate-pairs is assured of interferencefree operation

fromall of its neighbors' stray magnetic fields. Each

reader 30 can therefore work at its maxi num power and

potential w thout debilitating constraints on its

operating range. This active bl ocking nethod or

operation ensures that each reader's 30 nagnetic field

is confined within its own space of operation.

Furthernore, the active bl ocking nethod al so overcones

the problem of "read-anbiguity" as discussed earlier

[ 0036] Furthernore, the method of chronologically

alternating the nagnetic-field node operation of the

gate-pairs provides for another formof interference

mtigation called "tag-orientation-node bl ocking". If

a particular RFID gate 20 is actuated for 0-node

magnetic field operation, it is well known that RFID

magnetic fields will emanate out of the face of the

gate. Referring to FIG4, if a RFIDtag is oriented

such that it coil antenna faces the face of the gate

20, the RFID tag can be read and operated upon.

However, RFID tags whose coil antenna face is oriented

towards the sky (i.e. upwards) cannot be read nor

operated upon by the RFID reader 30. Conversely, when

a gate 20 is actuated for 8-npde nmagnetic operation,

it is well known that RFID tags whose coil antenna

faces the sky can



be read and operated upon (see FIG5). RFID tags whose
coil antenna faces the gate cannot be read nor
wop®racxsss upon by the RFID reader 30. This nmeaPGI/s$Gz06/000048
an RFID tag that has been successfully read/ operated
upon by an odd gates-pair \NLI | have nuch difficulty
bei ng read/ operated upon by nei ghboring even
gates-pairs. This is because nei ghboring gatepairs
will be operating in the alternate magnetic-field node
and can only read tags t of different
orientation. [0037] Whil E@%ﬁng?r esent invention has
been described with reference to particul ar
enbodi nents, it will be understood that the

Whetis elgt s are illustrative and that the invention
scope is not so limted. Alternative enbodi nents of
the present invention will beconme apparent to those

1. havA Rgdiorftequenyy Blentificationt(REIRY dystem with ehleasiéwp lase fiir reading

inventi onpertains, E exanmpl e, different reader
RFIL s thatpsm troygh, thedt Iy Stehy COmtiiZ al ¢l ooki ng
schemps gé’t‘é! QisBSsé&Sﬁfj;ongufaheeéﬂﬂ)'h@vintghg 8R@Véhtenna module for

di scussion is not linmted to O-node and 8- node active
compagieating Witk this REID tags oviieneintbie fisstrantermermodutens genfigured to

des of magnetigc fields. .Such alternat aodi ment .
opeffPE ity fist HRRRHG Setationdaetell HRERE: HRTROH R dggein te
firssBenRtie fieldiBody ie 3&0Mpldhyeitdry @ theAsciddhapiketic fitldansdeppe

of the present invention is described by the appended

cl & PAsORM Eatesdisppsseratehe wyharnang ¢ dhai thg second gate is positioned
s SSRE Y AP s B S scrf B, gocue o

coniniemitaaing svithothe READI tags, Rhkfin thg Seddndtanfeaas niddutelig hlso cbefigured
RFI D system conpri sj ng: first gate dispos at one

to operate g e ﬁa@mﬁ@r}%mfie@mogﬁ e b s Ragpgfic fiela mode;
ConpRny REfr E’%d\% E&gﬁé@toaﬁé Br t%ﬁénné"ﬁ%ﬁﬁfe?wh&%%r{ fifst RFID reader
antenna nodule 1s configured to operate In a first

actumtsg ikt ficst fntehnh modde amthedirstenagtinfighiempde 61 sicdndmdgnetic field
@egd wherein the first magnetic field node is a

MOEbnml enment ar y of the second magnetic field node; a
SeCPRAMPREIT28aSRUpRH té IR 8édiANantedns nAuleh dhedelifsecond RFID

second gate is positioned adjacent to the first gate,
readeaciwtasribie gacandnantemy modele dndhe firgrmagnesigfidd fraede or second

I TR TR T Y -

of thé fist RFEHYRekle ahd el d node and the second magnetic
field npde;
wherein during a first operation cycle, the first RFID reader actuates the first

antenna module in the first magnetic field mode, and the second RFID reader
simultaneously actuates the second antenna module in the second magnetic field mode to
block the magnetic field interference produced by the first antenna module operating in the
first magnetic field mode, resulting in an active magnetic field blocking between the first

antenna module and second antenna module.

2. The RFID system as claimed in claim 1, wherein if the first RFID reader actuates
the first antenna module in the first magnetic field mode and successfully reads a RFID tag

passing through the first gate, then the second RFID reader simultaneously actuating the



a first RFID reader coupled to the first antenna

nodul e, wherein first RFID reader actuates the first
wa@eaoeneassodul e in the first nagnetic field nOPET/S6G2006/000048

second magnetic field node; a second RFID reader

coupl ed to the second anten nodul e, wherein second

RFI D reader actuates the second antenna nodule in the

first magnetic field npde or second magnetic field
secod @atenpm Blodpls in e %e@@@%mamts fidd mode sprutaingo sugessful read of

I
e L Y
betweeAdey fiBCdnietinasnddute ind&tor&hhﬁélma nodid. e in the first
magnetic field node, and the second RFID reader
si mul t aneously actuates the second antenna nodule in

th Luats
ot gl g D P’?ﬁfﬁgﬁ; cg&rr#éggh%é #Qﬁﬁné B&eRAYpktation cycle,

I'rst-antenna
the fimt RFE) ogpdeaidtuged the tfinst ahiensd nmalghbetb ithe §eicehdimapoleic field mode,

and rspondRPiEh e et an 6o e B SehoPE AR RO BRI 1o e firs
magfﬁ@@c FRE1H B s th DI ARShE bbb AR fidld FidifsFedoe PHOGIRH By 'tfle tiRe antenna

irst RFID reader actuates the first antenna m)du ein
module opénating e dhe tfirst magmqilcnﬁdé mode, samdc‘@bsrbui tly: ﬁ@é@sd second

ante, i oD o oL e Er ! BRGS0 DS dutihe frt

and 86of BperdBshEyr1d b doRBNEAEA ithABNRFIT td Eb eloile BFRively.
results in no successful read of the RFID passing

through the first gate, thus resulting in

4, t ag['h%rm@l'ﬂ g% tglﬁae{éodggmpédo J:IQ kiew}ﬁ n egghf iy rt% ﬁr%ﬁng second

anténna no secon uI e.

antedyis nEduds ngirlked plﬂralilt‘jalofrhﬂtenﬂm eercabﬁs dntl/bﬂ gnhamemmnﬂructures
operation cycle, the first RFID reader actuate

coupled & ateast AkedFisaE REd Ot CIgBEoMee R Gh Eesiote dg%ng and control
circiR ou gﬁg t%ﬁ’fé résg)ogﬁ'\% {35 Qldrs%@tqgf I']j%lciﬁ geously

act uat e second antenna e to t e first
magnetic field node to block the rmgnetlc field

5. Iogt A ngf?t rfrﬁgl(sjfuc arenglp P?érf‘f%z ‘%}eéﬁ?lgtt eggfdrfgle driving circuit

comME8ELinBardsher féc@ﬁﬁn@@&h‘tﬁﬁ %fg'ﬂgls%xﬁ e 'ﬁlv€ fﬁ‘ﬁtdﬂﬁtsécond RFID
between the first and second magnetic field node

readgutd svgtahitbe plurality afidntseosedtiaseandfor dull @q,t@hn@ stryctures between the
th the RF ffectlvely 4.
firs R Bk g i Feﬂ@alagﬁ%"fi. AFrBeether o n” cach of

the first and second

6. The RFID system as claimed in claim 1 further comprising a clock device that is
coupled to the first and second RFID teaders via a busbar, wherein the clock device
provides a universal clock signal for synchronizing the first and second RFID readers

during the first, second and any subsequent operation cycles.

7. The RFID system as claimed in claim 1, wherein each of thefirstand second gates—

can be a single gate structure, or a pair of gate structures, or a plurality of gate structures.



ant enna nodul es conprise a plurality of antenna
sections and/or full antenna structures coupled to at
wo e@gtioge driving and control circuit, wherei PCEHSG2006/000048
| east one driving and control circuit is coupled to
the respective first and se gnd RFI D readers. 5. The
RFID systemas clainmed in claim4, wherein the at
| east one driving cjrcuit conprises meaps for |
8. ¢ ecléhevmg) St af clgxn@qﬁiamscl%lmmwh%em &epfgréi mggneticfigld mode can
be 209nSGRCEYe %ﬂggetrice AR arfdoth? W don rh:%%eﬁé el tnbde 84n be a 8-mode
antenna sections and/or full antenra structures
actibe mageatictfiedd.f i rst nagnetic field node and the second
magnetic field node. 6. The RFID systemas clained in
claiml further conprising a clock device that is
9. COuRlEbnb® of RBti{d fabn@NI FiISRCOBEKIRE 2 d&%g’l@ﬁéﬁtaﬁb@nﬁ)de blocking
busbar, wherein the clock device provides a universal
betwbanctivosirgnat RIID syesdhr®FID sygtetrthior téaditg RIAID tgs,mothprising the
; RFI.LD readers during the first, second and any
steRS ¥sequent operation cycles. 7. The RFID system as
cl aichRéng theCdrdnia lnodMIebLh Hir 26k iRh firf@niddetit fRRmode during a
second gal es can be a single gate structure, or a pair
firsgpegption cyeleweingradyst R¥Dhrepders al i ty of gate
Sstryct ur 8. The RFELLD system as ¢l alnmed in.claim.
ol ElahE s preh 0 HoRletyicd FRRRS ehisT Eihrof Tl Pligfigid mode
durbgt thy €irseeeedtion dyickd gsidgd R s&oad dedtirgnehdreinf thelsdcond RFID
node can be a 8-nobde active magnetic field. 9.

readis tOpSERtesF ungler ,thpesq%ﬁégmeémﬁ@ It grsécﬂglﬂgrea@g, wh'g\rein the second
= 0L 1.QN: [ : re RFID
mafs e Sl LA Ao Ep R P (R L R0
conghérsinnfie ahtensd epelubdf of the tfirstt gatgopdretimninethn dirstodlageetic field
f a first gate in.a _fjrst magnetic field node during
modp TSP oopstivg mmagReds el Rlopiag &Y fie meenes [’P‘ieétg’_éfé‘F? produced by
the §&doH@ iadgetld Ge1d R{oRB TR MMRRULENRS nRISRCLRE B8R dde;And
second rmagnetic. field node during the first operation
cycWwheraimi Hghe fRF RFER coadkr rastithéss, theHfense antetuve nyslobmih the first

RFL.D der, oper at es,.under, th frequency, q h
magelic feffpigne SRERECESRD This T EERE matshl REtEs the BRF eate, then
the BRAd RFID r6Q1EP Isi%ﬁﬁtﬁh&fdélyoefctdaﬁﬁ% ke’ borPi@ina inddudd B the second
node; wherein the antenna nodule of the first gate

magyistie il grada reswdtstin met sugersall rendf ofethe RidBepassing|thrpuph the first

gatefa,ﬁ b’ s%gg 25%:8%%’]}%%%‘"%;988 Iﬁo%gin%f be‘ixggennﬁ%rfﬁg‘é &ntenna module and

erferen
second antenna module.

10.  The method as claimed in claim 9, further comprising the steps of :

switching the antenna module of the first gate from the first magnetic field mode in
the first operation cycle to the second magnetic field mode in a second operation cycle;

switching the antenna module of the second gate from the second magnetic field
mode in the first operation cycle to the first magnetic field mode in the second operation
cycle; |

wherein the switching of the antenna module of the first gate from the first
magnetic field mode to the second magnetic field mode provides a more effective reading

of the RFID tags passing through the first gate; and



the second magnetic field node fromthe antenna nodul e
of the second gate; and wherein if the first RFID

w0 e@dan27act uates the first antenna nodul e i n tPET/SG2B/000048
magnetic field node and successfully reads a RFID tag
passi ng through the first gqae, then the second RFID
reader sinultaneously actuating the second antenna
nodul e in the second magnetic field node results in

s ucwlesain ihe puiiehing of Hie Riteyasaedyp gt HisrSopd Eafe from e second

. h i = OFl i on- ' :
B 5 et 0 BTy RERIPOI T TRE b RO rending of
the RBID kags pd&ingfheoughtiostcasd gdtai ned in claim9, further

conprising the steps of : switching the antenna nodul e
of the first gate fromthe first magnetic field node
inthe first operation cycle to the second nagnetic
field node in a second operation cycle; switching the
ant enna nodul e of the second gate fromthe second
magnetic field node in the first operation cycle to
the first magnetic field node in the second operation
cycl e; wherein the switching of the antenna nodul e of
the first gate fromthe first magnetic field node to

t he second magnetic field node provides a nore
effective reading of the RFID tags passing through the
first gate; andwherein the switching of the antenna
nodul e of the second gate fromthe second nmagnetic
field node to the first magnetic field node provides a
nore effective reading of the RPID tags passing

t hrough the second gate.



