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RF | DENTI FI CATI ON AND SECURI TY SYSTEM Thi s invention

relates to systens and processes, and to apparatus
wais@d/orhier ei n, for controlling and tracki ng of PCT/SG2006/000252

transactions involving individual itenms, such as itens

being used in, borrowed from and returned to

libraries. AhRANFHEATIONAND SHIUBFDESYSIEM | | be

particularly described in relation to library systens

i nvolThisgverdon relates sacystcnmsandgiracesskst andi tb @pparatms teel therein,

possessi on of or belonging to libraries, the invention

forsconBBllingahl eratiein® bh R insAO@dRARIvink @hdSidWlefeths] SIRABS dems
products are stored, used, noved and ot herw se

bBIRGRES AL bk EARSACKI PRAmSHRNRRG! 0ck control in
b rra

usi ness or I ndust appli cations, control of

transagti o i nvol vi ng tools nt aor .equi.pnent., or .

ot nertiyeh ssSHRmg a8 pisdgssts wBi AR bp BruRty B Blselgtion to
establishnments, in wholesale or retail establishnents
librar g systergs IvalvaneciscoHansaetionsirelaied 19 Hpmg hise @gsssgsion of or
personnel including enployees or staff and custoners
belonginggatibrariab,ghe inxemasion ie applidahly to other bnalegaus fields where items
to be understood that this term enconpasses not only

or prudfuot akd K@l wed sucvedamdiidrivise@iocesdedah trafisaai@tesioh as
libraries, but also comrercial libraries where itens

sBJcR cBRESIANBHsIARE of BldUSIRHagplicSHIBEdHtRl of ®iHs& tions involving
transactions. It is known to nmount RF transponders to

s I N
. di t .1 . i.al l t t ed . .
SRRl S B S T B

of international patent application No. PCT/SG8/00041
PEone Yedthydrerseanelipgudin g gmpjoygayion B fh prdicustomgs gnelients. Also,
6, 704,690 there is described a library nonitoring
vehestrefertfing toilibeariesyihisah beamderRioot tlzat ps redmrencampansésadt only
thereto, the transponders storing identification data
Iwkiighlibarity ok &b sl dracisdlioh heldeng@libanesappidlat ¢tinmercial
provided at the library. Users of the library present

Hor S ARk erkOst ‘B\MéxgxtNﬁg 88 MG el EbndRERi AV SSkal transactions.

identification, an

It is known to mount RF transponders to items in libraries so that the library
users can borrow and return the items to which the transponders are mounted in at least
partially automated transactions. For example, in the patent specification of
international patent application No. PCT/SG98/00041 (publication No. W099/64974)
and related US patent 6,704,690 there is described a library monitoring system for items
which have RF transponders attached thereto, the transponders storing identification
data which is transmitted to an interrogation apparatus provided at the library. Users of
the library present items being borrowed, together with some user identification, and the
data read from the transponder is associated with the user and stored with minimal or no

intervention or involvement of library staff. The RF transponders also facilitate security
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data read fromthe transponder is associated with the
user and stored with mnimal or no intervention or

wo pvalorasent of |ibrary staff. The RF transponBer/sGzi06/000252
facilitate securityoperations because itens carrying
the RF transponders can be detected renptely e.g. if .
oppratipeshacaussdiony cariing the BHtranepandpisgey baidetgerad remetelygp.-g- if
a borrowing transaction for the item having been
an teneis beinlg| tykendinmh tobdibranydvitlenohaldnlg a Refrewsrgdesnsayiobdor the
made to that patent specification for considerably

iR 1Raviled iwdeh sabRBdfullCordRided n@fecbiRd RR eferéits PRy Bade to that
data that can be stored and transmtted and exchanged

. C i :
il Reab & R oM Al nfle 180 L AR FEvE SFRRRE ©
5 e ket dhtS ot O S 80 il i BRiuR8%Ra Lo SPEAith the library

specification here for understanding the present .
syveentdomconsiisrableamonnt phthaspackaronpd infprmpation s applisable to the
relates to an identification and security systemfor
presentsinyentiva sprthere sswonded to repasizubstantil winphnts p§ therpontents of that
users, each of said itens conprising a data storage
spedificutiondreafof andastagiing thewhéseht ibhentivadi um i s | ocat ed,

the systemincludi ng: RF transponder neans nounted by

each THeqRRAFINPEM AN brd %Eﬁicﬁia@l@tﬂbﬁfés f5hidiRAESROH ahd ¥ecurity
data stored thereby, the data being readable from RF

10 s?fgétglgl?ois 1tél"é§‘{bsﬁ'g }Serggégféﬁymttﬂﬁsﬁﬁo{lg Rf Q?ﬁgﬁ lrusé_.f?,Ze%gh bfsaid items

nse to external 1 nterrogation signals;

i nterrogation apparatus effecti.ve .to.r. tely.read the
cRPPE oA i Toer sl e Eupiie i Sl Bt Rip gL, e
to process the identification data and security data
sygemiseludingm t he RF signals and to control the

transaction involving the respective item dependent on

t he RH traymponds secins Moenied blyleech bem dhd hingog identification data and
encountered with RF transponder systens used for

seélently idhiaGedred theddds, the dbfaibleihof raadubleofiom R dpgts transhligedby the
whi ch conprise or contain data storage nedia,

15 I_ﬁaﬁﬁﬁngh@err lrﬂeél% reSSe oS AN ek BBatldnkenald @mAr 0bl em

IS assocl ate
interrogation apparatus effective to remotely read the RF signals from the RF

transponder means and operative to process the identification data and security data
derived from the RF signals and to control the transaction involving the respective item
dependent on the data processed.

20 One problem or difficulty encountered with RF transponder systems used for
identification and security functions relates to items which comprise or contain data
storage media, particularly CDs, DVDs, VCDs and the like. The problem is associated
with the metallic coatings on the media which interfere with the RF interrogation
operation. In particular, mounting an RF transponder to a data storage disk having

25 metallic coatings can reduce the effective detection range to impractically short
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with the netallic coatings on the nmedia which
interfere with the RF interrogation operation. In

w@arowiozub@r, nounting an RF transponder to a dBECESG2006/000252

storage di sk having netallic coatings can reduce the
effective detection _range to unpractically _
digigicesliest Ap@@em. dt will hoaproemated thaiin libraey itgppbercovaingd

that in library item borrow ng transactions, detection
teinsaxtiols, detoction sgels shwirt dangeawilltohein thitehere issinadequate security
i nadequate security with the result that library itens

WigHNthe SestiR At BbtL{ itkdhs @hn B@lnaBesRhEY Yr HEBRYAL Y rE@6vdd®om the
library without detection. In fact sonme suppliers of

. gystens tell their customers (libraries
ﬁu%g?rk éﬁ?}%ﬁpdbq&ctloﬁ.

eir systens) that it is inpossible to secure

CDhs, D etc and t liers reco 1o the o
cust RAALSerie Furdier Sl HEBgo el sUeRo eTaheit Syetisns lrarics
at the service counters, rather than displa ing such .
usingreibystems) thad itrip impessible toseatae bdls, PYDs, elermad dhnpuppliers
the automatic self-service facilities available for
re¢dmemernid: tertise ¢ustdroern theat duchehedimbe isawmskiotisens by staff atshegervice
obj ect of the present invention to provide

dodetats| faklea thaarliggyisg wohiiteyhsonshelves fopfusérs dmeldvd thierigms and
data storage nedia which can readily and effectively

R 1R KRR el ek ANBRIHEO M b 1E HoSHAESBNESIANSan and return
According to the present invention there is provided

sl ggpification and security systemfor items to be
processed in transactions with systemusers, each of

said jtens,co L sin .dat a storage di and .
cont a1 G ObiEohR bR PrECHBIUAR FOPIe Ele et AR e serprity
i ncludi ng: RF transponder neans nounted by each item
sYpEmp feriitemnsi hasing date spragp mediagv el canereadily gndyeffestively be
stored thereby, the data being readable fromRF
mogmsedsn transastonst eidh bystéethesdRk t r ansponder neans in
response to external interrogation signals; and

I Nt erARgatinO thp Padsaﬁtuﬁv@iibﬂ EHer/B provided® Bleytificion and

said RF signals fromsaid RF

security system for items to be processed in transactions with system users, each of said
items comprising a data storage medium and a container in which the medium is
located, the system including:

RF transponder means mounted by each item and having identification data and
security data stored thereby, the data being readable from RF signals transmitted by the
RF transponder means in response to external interrogation signals; and

mterrogation apparatus effective to remotely read said RF signals from said RF
transponder means and operative to process the identification data and security data
derived from the RF signals and to control the transaction involving the respective item

dependent on the data processed;

wherein said RF transponder means includes:
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transponder nmeans and operative to process the
identification data and security data derived fromthe

wORB00Gi0gMad s and to control the transaction i nveCTRGL06/000252

the respective item dependent on the data processed;
wherein said RF transponder neans includes:a first RF

t r ansponidRy transponést vhyuntekby the pespeitive ddtet storegomedium in a
mediumin a position enabling renote interrogation

pobitioa @hatding rematb lintago gl theredf o ehbislingaspding ifnoen fRE responsive
signals of data stored by that first transponder, the

Kia&ignaﬁ& of & a8’ atyanamirht iethspohdeR ehd ddistotedang ma%{ttheg by the

inclfuding itemidéntification data that identifies

' . st. ' ieh..: i r.st

B oSih Bk S0k 6p RERRnTRET A G eiRE b Bioutar dat
mount ed by .t he .container in ich the data storage

ST R R R Fis TP Sqnspp R Fuptised efocat ed t he
second RF transponder being nmounted in a position
separdieeend R rpripender preputed by)the ontaimer inpwehich the data storage
transponder and enabling renote interrogation thereof
ragttivre madinting thedad trapspomwter itlocated plonscorel K trenspoalsr being
fromthe second transponder of data stored thereby,

héeitélbina fusiot depitsled RS Elotd wdxiMity tbehs8B0Rehsponder and
transponder including security status data that

aglspmgd&ﬁng&ﬁgf;#ggxtﬁr@h%sﬁ aﬁ@&%gﬁg fheg@iglgfffo%? tHedsponsive RF

owab ctions involvin spective item

sff‘%‘%lsf f%gl}l ﬁleerse.ccpncdlc}gd iggc%ieqaeié £ %ﬁ? %tofq%ﬂﬁerieg)? ﬁq%euﬁlaé% stgrae%daand

entiTication e par
stora medi um w t hi n the cqnt.ai ner .and consi stent .
%n{sli‘i‘“?egé’%tﬁ?j%ﬁ‘?t’? FE%SPPB&”d%‘ﬁ‘é‘SIES B?Cé“&?wattlﬁgat?é@é@&‘t‘?@eé
first transponder. By providing two RF transponders,
seewitirpel e enforynatioa ang elly s peiiona Hyol ves Hicrespective
by the associated container, it can be possible to
itemp aol/rthbreinclediagtat leattysonfe itdneident ficabien detacelateddo ithe particular
the transactions with systemusers. A further possible

AtV At g clinal witRin, thabdMifueNandUon i RSHIBH it idétifketion data
fromusing two transponders is that it is possible to

R5AY bl the SRR ARIGRIRA  ofiferdat @ so that if one

By providing two RF transponders, one mounted by the data storage medium
and the other by the associated container, it can be possible to improve the detectivity of
items to be processed in the transactions with system users.

A further possible advantage that can, although not necessarily, arise from using
two transponders is that it is possible to provide some redundancy of data so that if one
of the transponders is missing or damaged or otherwise not detected by the interrogation
apparatus, the remaining detected transponder can still provide a security function.

Preferably the data stored and transmitted by the first transponder further
includes security status data that provides security related information affecting

allowable transactions involving the respective item.
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of the transponders is m ssing or danmaged or otherw se
not detected by the interrogation apparatus, the

wo eovaioziing det ect ed transponder can still provP@ESG2006/000252

security function. Preferably the data stored and
transmtted by the first transponder further includes
securlibeyeqriy sigtug slpta prefgrably iovludes daie ingidatipg pre pamesior disarmed
informati on affecting all owabl e transacti ons invol ving

stahes afelpespdciiee ittanthe eteseguiontappatalk bsind@perative to read the
preferably includes data indicating an arnmed or

sedeity 5Behs Yafiland 1 HishiGy bESIRSF biedBtekhfRY trhiictions involving the
interrogation apparatus being operative to read the

e;s?%%ﬂ\}e 1Yen§ﬁg%eﬂ§erﬂ%h%eaﬁﬂleh%r ﬁi%&%’ ﬁaeéﬂ | ow

edetermn ransacti ons 1 nv Ing t respective

item nd nt nth dor di sar.ne

|t o TR FRRGPRT G5 S0 LTSRN P oy opler may
first transponder may i ncl ude data,  uni que to, and
intledecdabz Bnigug tow and thegsdoreiunigusly ldﬁrﬁefywﬁr the paitignlagdata storage
storage nedi um by which that first transponder is
mastivrt byt whiblethiat Brst iraeponddr ¢ambumtedaThe itératdeantifiqateinydata that
identifies the particular data storage medi um may

uRiytiplyi identéiesitheparticlent datd gataibe hedlite ndy codbee drhgem
respective itemis uniquely identified and which is

iR aiddcdiR® Wf%]o WiHibh BRbEspebdRL ity isﬂﬂn@eﬁ%ﬁ%ﬁtﬁ}gd%d which is

syst em user is engaged in a transaction invol ving

1k RSN 8 (rf ol o FhaRyy pR el ingeppeg in
second trans o |nclec]ges at | east sone item
BAgRATHPR MUY, &FSJ’GFFH fffon with the item
identification data stored by the first transponder of

t he raeisEbly smg rtemdenﬁéﬁaéw dafpeyteref gnd transmitied By the second
redundancy of itemidentification data stored by the
tfansindemidclid eoatdedst somspiderd édentifitatmodatd ineomnidvewith the item
redundant itemidentification data preferably includes

idonigcaadradanb stefedanhée fifks thAdpohaBidfUiNe LoRCavEted, Whdeby there is
itemclassification type enabling the interrogation

a@l%%rs%hfésre&&d ye&ttltehhﬁieﬁffi‘ﬁédtﬁg'd%f tHOb P thel firSBnli’s€Bnd

whi ch RFsrgnasare being rea tornltlatea
eI e\{q?grs o1 2hé RERCERE elagn&%?{tgﬂ 18é]ntfff?:atrloenst?a?§ Sreeferably includes

type data which contains information concerning the item classification type enabling
the interrogation apparatus to detect the particular type of item from which RF signals
are being read and to initiate a relevant data processing operation in response thereto.
The first RF transponder may be a relatively smaller sized transponder mounted
by the respective data storage medium and the second RF transponder may be a
relatively larger size transponder having higher detectivity than the first transponder. In
some possible operations, such as in a check-out operation in a library, if the
interrogation apparatus detects and reads RF signals from the second transponder only,

the interrogation apparatus may thereupon scan RF signals being detected thereby for
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The first RF transponder may be a relatively smaller

si zed transponder nounted by the respective data
wat@ragdaenedi um and the second RF transponder PER/SOEB06/000252

rel atively larger size transponder having higher

detectivity than the first transponder. In sone,

thoexepicd guals Gy, the asspeiated fisst Riciransronsler aphwilhgensrate an

inalibrary, if the interrogation apparatus detects

abemoh sigred| & tRbsesixge@tdRE sipmalksions thedirek RF tasgponderarondtydetected.

the interrogati on apparatus nmay thereupon scan RF

Fedvaat, 5t b BE uf@ir&66Ethat MEORRPERKDAE e@X BeEdueilly Bieck at the exit
signals fromthe associated first RF transponder and

o‘f’!allibr%gﬂflé ﬁteﬁ%nﬂgla?&@w@h@ is&ﬂﬁ?igy Lthtul 5951’?6 t‘?ﬁiﬂﬁg%&%g o% may suffice

sl gna romt Irst RF transponder are

det ect ed. weve it 1s to. b nder st ood t hat, i n,.so

s oRlpRoing RSty ottt onl o AR TS Fainefug) "8 e
l'ibrary, the determnation of the security status of
sgaenes ahdgientionrmansrapdgm df hath ransprpdess ererip @ detegtien zone.
scan for, locate, and check for the other transponder.
Al so, Thersystsnjo padisulafly guitable Whererteg ddie storasd omadiym jothe item
transponders are in a detection zone. The systemis
goaifpiisesd ddth ytosdgetdidkl lenvidge s eeritiad holldtthersthevat domestlitring the disk
the item conprises a data storage disk having: a
&Sk dada B8 bARFEhE bR Eors OindCANnhRAG dith Stodd gekaréldurRfinding
data reading or wifing operations, and an annul ar

10 tﬁ@&&é@i g‘,ﬁg %ggl ﬁeei?ﬁag ﬁfaﬁfgégbg :tﬁﬁ%cgﬁgglolﬁﬁg ﬁf fak aﬁxﬂ}lgrr @%&aj %tg)ﬂl%e area.

nsi e cen e an

B R B P B P e i o R BB o

m?%arcsgmer ;ﬁt\%’geq’l the
hol e and the inside diameter of the data Storage area. .
cepigaldoig andbe mstde dameteroh the data siaprgesecan Thegontenes 9§ the item
for receiving and |l ocating the data storage disk
mhifecwnpriseantorpecae forrdedifing aadh boatmirthe daip sheagadisit threin, and
at a corner of the storage case at a |location at | east '

tpékdcoad RY tradpaldeymiae he ibuited abutsindeotihas®iaf cade thadocation
data storage area of the data storage disk. In this

15 dR®dabi Fidly ARRIY BRYHNKE Bhts MR IdE M didl& MIEEERR btot43¥ @Rdal Fhe data
has been particularly devel oped, the first transponder

s?&xgéagk.exarml e conmprise an antenna

In this particular application for which the present invention has been
particularly developed, the first transponder may for example comprise an antenna
which is about 40 mm in diameter and which surrounds the centre hole of disk. This

20  transponder can be used primarily for item check-in (or return) or check-out (or
borrowing) functions as well as providing functionality of the armed or disarmed status
for security purposes.

The second transponder of larger size is placed at a corner of the storage case for
the disk, the second transponder being used primarily to enhance the security

25  management functionality by storing and transmitting the armed or disarmed status used

6



which is about 40 mmin dianmeter and whi ch surrounds

the centre hole of disk. This transponder can be used
w@eoommeiltby for item check-in (or return) or cheCRSGRIN6/000252

(or borrowi ng) functions as well as providing

functionality of the armed or disarnmed status for

iy glagirprig apifpyueillarmed EASY o B tarzan speomd dransgfoniday eparalso store

size is placed at a corner of the storage case for the

tte bipe dataccarpusing thedteapdadicatien hge uaé dapsmimdris tostht o

enhance the security managenent functionality by

ifite@ropattbnadation! ﬁﬁ§mﬁltcga¢agﬁmi%nay§ms%11¢%ﬁﬂwﬁg ficRidkntification

usedin electronic article surveillance (EAS). Ellhe

tgétftﬂé%e iSRF AR AIAMWIS R Al 812 ﬁv%,oét@tlﬁbfegh}f&eaddiﬁonal
ata e | pe and

, conprising t tem classification ty

transmt this.to the interr tion station,.this_ ite

s PR bt mih Rl AR B PR HeD Soci R i i e v
identification that there is an associ ated data di sk
tnedrtign vathabe sysiem usercamying thedemr es addi ti onal
security features and identification and additi onal
securBrefgrabpe thet firstRF inansphadar ehé teersecondRE danspondey toth store
the systemuser carrying the item Preferably the
edurstantREent ident ficatiterdatnahdtrbdungdastancurRly statardpg fdaedundant item
both store redundant itemidentification data and

inefimneact dSe MelidiNg:Stpé Hsta 4Rk conbnd iIBHREAOE cdricR@Ming the item
identification data including: type data which

10 Cg%gltsﬁg%‘@c?pé 0h QR ﬁl?e%iﬁ)%ntg&?zﬁ)gta%ﬁl%g b %@ecE ﬁhg ﬁ)articular type of

Ion type ena erroga

P B raich e we B gtaraie S hnitdB Srfleysnh B ocsssing
rel evant data processing operation in response ) )
WREAIER &1 regpepssAbsretentnd Yt identification sade Whichrmiquely identifies
uniquely identifies the item the redundant security

the Hems data including data indicating an armed or

di sarnmed status of the item the interrogation

tap pdnadans sdvvirifgstae datalintudife d8athdidRing @6 Wihby oSdigdried status
data and to disallow or allow predeterm ned

ty | i i i Veiol
15 OftRBaRthe Hﬁeﬂr&@égib}i aPerhiEbEiRS Bﬁ&%_ﬂﬁx‘/@to rgﬁdr?g% gt'étus data

on the ‘arned or™ di sarned status. e red ant da

AW 81‘3aﬁ)é§v %9 aﬁov{f %?edfe{ern%}ned transactions involving the respective item

dependent on the armed or disarmed status. The redundant data stored by both the first
RF transponder and the second RF transponder may further include housekeeping data
which includes at least data indicating the provenance or the ownership of the respective
20 item.
The first RF transponder may include additional data stored and transmitted
thereby, the additional data being selected from:
a branch code which identifies a sub-category of provenance or ownership of the

item,



RF transponder and the second RF transponder may
further include housekeepi ng data which includes at

wo e@si2tat a i ndi cati ng the provenance or the ORMIESGCHIOE000252
of the respective item The first RF transponder may
i nclude additional data stored and transmtted
t her etsgrt codewhigtidefinesadneddrauinbiengf weting ¢ateorics m which the
branch code which identifies a sub-category of
ifefrooa@ @ rtesifed omserags gmdaklectie: detrinl sort code whi ch
defines one of a nunber of sorting categories in which

the iytem e Rhidl fovidbt fforhfios hohA%Re 3PE naRbeESf psible
retrieval, a status code which provides I nformtion

. . e S| ransactions in
t@ﬁ%@ﬁogﬂgwﬁﬁgﬁﬁﬁ2§B$%§ﬁ£t@%%”#ﬁgg?%ed, transaction
hi story data, providi ng i.nfornati on on prior . )

5 {'r andHEEHCBAR DRt AR TR Vi LU TP AOT DG pBFArbigns ipgbich the
publ i sher or producer information data. Li a second
iggplastbeemmvplvedeand i nvention al so provides a systemin
use in alibrary with the itens to be processed in
t r angpablishensr protlices ysoenatiomelata. conpri si ng data storage
di sks stored within respective storage cases, and

wher gh B sédod labFies e tpreat inhdtiorial® prtvadéd £EFtdnl Gh ugkein a
perm tted borrow ngs and subsequent returns of the

11b|}§?‘§viﬁ?%hé it&ﬁéwbé\»‘/@‘gﬁésse& Pera¥RLM ?ﬁ'h @?st&ﬁ%él@'tcﬁgfm%g data

ry users providing user identification at
e of each,itemtransaction usin he s e and:
0 shopfle s RERL M B SRR A o Be P RE dpl ey Brarflons
.associ ated with data storage neans for associatin he
YR I iEar PUAE PRTTHE) BATEE: THIPEEER e DN e Hems by
bei ng borrowed. Possible and preferred features of the |
librasy asars.i the sistanp being operablg vpen Hbeey visesiprpiiding user identification

particul ar reference to the acconmpanyi ng draw ngs.
aHthwetings off dach femdrdneactiod essi olocsystem, and the interrogation apparatus

being operatively associated with data storage means for associating the library user
15  identification with the respective item being borrowed.

Possible and preferred features of the present invention will now be described
with particular reference to the accompanying drawings. However it is to be understood
that the features illustrated in and described with reference to the drawings are not to be
construed as limiting on the scope of the invention. In the drawings:

20 Fig. 1 illustrates an item having a data storage disk and associated case with RF
transponders useable in a system of the present invention,

Fig. 2 schematically illustrates a system user presenting at a transaction station,

Fig. 3 indicates some possible processes in a transaction involving an item being
borrowed from a library, and

25 Fig. 4 indicates possible operations at a checking station for security purposes.
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that the features illustrated in and described wth
reference to the drawings are not to be construed as

wo 20v721160 ONn t he scope of the invention. |n theCT/SG2006/000252

drawings: Fig. 1 illustrates an item having a data
storage di sk and associ ated case wth RF transponders
useaflhe systera idystratedin thetdiewinge prmvides ideatificgtion ddgeciBity
schematically illustrates a system user presenting at
filmctibanforah iitem )X eingborrdwed. bysystedi wat €5 fisprelipasswhére the
processes in a transaction involving an item being

sPREh WBChsEr PR Rethic Eﬁyes Adla §ibfhge tddiFh @951?03&/19983§ a8k 8torage

operations at a checking station for securi

. t i r. i . j .
ARUERRER RIGAR R P NATR L) et ety @y gpiopy
it 10 bej b db t .11 fr, : :
cpRgRggn- bR G HshayKscafi ROl 7 daresenting the K dirips datageading

a_data storage nmedi um 15 shown as a data storage disk
apg wittag opprations andyevidels thexsksiheld wighis Hlasgasing2On gin annular
generally conventional construction. The disk 16 has a

spartlldl ptuvided bétwWeen tloesehtrahnigole he anld the adovlandpatal stbeage area 19.
reading and witing operations and by which the disk

i's helFryishbider hldensCZ5S B0 dre2foumBd B tHel itin SParsokllel S

provi ded between the central hole 17 and the annul ar
] B Y By (o B SROINRle TRAB Ao 0808

and security data with the data being readable from
BRGRREG Y i b Fudlt il -PRRe B Bt AR foyon oS
response to external interrogation signals. The . i
tran &sﬁ@@§?q@%rﬁ§eaea fpPLess aAfirst RE frapgoopderfopupighis prslatively
which is a relatively smaller sized transponder,

spaHer szaddrangpadeRpaticulad v op SidPriranappndoniag aebuntedtih ghe annular
annul ar space 18 between the central hole 17 and the

spatei 1@ebetiveamehe centrial idle 1 ahd tixtinsidgdiaarcea of theafatd dierage area 19
disk 16. The RFID tag 25 may conprise for exanple an

of theCd1§1P1 & STIARFIMBtad 25 385 ndrRe foERMmpld 4h NhEEH 26 Ahding an

is stored and an RF receéiving and transmtting antenna
aésbriated memory in which data is stored and an RF receiving and transmitting antenna
27.

The transponder means also includes a relatively larger size transponder 30 so as
to thereby provide improved detectivity due to the larger size. The transponder 30 can
also comprise an RFID tag with its respective IC chip 31 and antenna 32, the chip 31
having an associated memory in which data is stored. The RFID tag 30 is mounted at a
corner of the storage case 20, shown at a corner of the lid 21 at a location at least
partially radially beyond the outside diameter of the data storage area 19 of the disk 16

when the case 20 is closed. By at least partially locating the antenna of the second RFID

tag 30 radially beyond the data storage area 19 of the disk 16, the second transponder is
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The transponder nmeans al so includes a relatively
| arger size transponder 30 so as to thereby provide
WO p@rorAae detectivity due to the |arger size. HEESG2006/000252
transponder 30 can also conprise an RFID tag with its
respective I1C chip 3 1 and antenna 32, the chip 3 1
nptshigldedby the deteistarage e ynd kengp theregretiyity agtiilaly, the range
The RFID tag 30 is nounted at a corner of the storage
fioaswhi2h, thsfeoond ainsponder nar bodetedied, lis greatlyl inagprowed.
| ocation at |least partially radially beyond the

out STHE thtb RMEDeLgs5, B0 Magdk dpetableaf thedagft rafiodequbRy.
di sk 16 when the case 20 is closed. By at |east

. . RE]
HRBALL RIP AR E ol e SRR P o SR A Yl g ofcs,
sk .1 the sec transponder isnpt shiel ded th
PPz gy ZRES P GRARR AR RRERhbekt fiy e coniited so
particularly the range from which the second
that 3pi8p Serowmecianusreyder kethd@nspopdersdsiks)y fo,bg mpEsccqpable to
two RFID tags 25, 30 may be operable at the sanme radio
réguddiorayhorities.adise URIERR donwoerefieguenan fy betletransgomderseehn
by governnent or simlar authorities, allowable
sfonslify eicsleditonits of die ipterro@atesh ki frbeesfing Sgeiém symipened & esing
al ready congested so that using the sane frequency for

dedbnit NSRBI Suiladld frdiRbdcyt Pr BR RPITLtags fRRkARDR hey 13.56
regul atory authorities. A so using a common frequency

Nifi. A9t 8 %&?&%&F hSwEaR. B 'Bﬁaéeﬁtnﬁv&ki%ﬁﬁgwgﬁlﬁtea&o
e interro ion and protessing system conpared to

i di ff t f i es. itable f f
CRREPORAPTS OPEGEnE 87 UREREPRIRTBIHY Me. 1t i< to be
appreci ated, however, that the present invention

S
not |TheiRIER tegs useahe poihg drescuipapist 6ig bestandandngffdhe shelf”
common frequency. The RFID tags useable in the present

ieystvatharineddgngstustodasation o fThe nhtresinsl formatenfeheaty touve
needi ng custom sation. The nature and format of the

piddrambedigtophoREacanEst dcobimbligtel agth stiah stagdard “off the shelf”
accommpdated with such standard "off the shelf

Tt 8 S By A gl e
S%%énﬁnégltlge%g§e§2 ﬁw%@t?o%) C3fle Pa%s Q%? ﬁgbasfe&rf0§ é}?ﬁ%l&’ onocﬂ)en standards
such as Philips I-code 1, Philips I-code SLI, Infineon, or can be based on proprietary
standards developed by manufacturers and suppliers of RFID tags and readers.

The system includes interrogation apparatus 40 indicated schematically in Fig. 2
which is effective to remotely read RF signals from the transponders 25, 30 and to
process the identification data and security data derived from the RF signals and thereby
control the transaction involving the respective item 10 dependent on the data received
and processed. As schematically shown in Fig. 2, the system can be in use in a library

and the items to be processed in transactions with a system user 10 comprise the data

storage disks 16 stored within the storage cases 20. The transactions involving the items

10



such as Philips I-code 1, Philips |-code SLI
I nfineon, or can be based on proprietary standards

walenelogped by manufacturers and suppliers of RMDSGZY6/000252
and readers. The systemincludes interrogation
apparatus 40 indicated schematically in Fig. 2 which
li0scap fificdede pesmittedrhomomangs ané subsRuent egtaing of a@memeby the library
transponders 25, 30 and to process the identification
wedsd 1aMie siesrUrli day paatide wher ideatdfidatiomat the tike of guohlitsmarasaction
t hereby control the transaction involving the
UsBBRBSEs¥En, I £ By 1k sepen Qﬁfb‘in%ﬂr bREerfiak an DRtV Qi@RAch as a
processed. As schematically shown in FIg. 2, the

1. .
BB AR e SES B o B8R B R Ll For
co ige the data storage disks 16 .stored w.thin the
s PPl eagot 5oy pibng A A oh G BAFT Heaat S0 that the

itensl0 can include permtted borrow ngs and .
useips islguidhytand other ffopnationsoneearins Hie s s phibityprauthasity, to borrow
11. The user 11 can provide user identification at the
itenmsefrah thealdivalytcambe resisad tuisethinusntrgllingéhssespestive tragpactions. A
by the user 11 carrying or presenting an |ID data

BoRdofWid zHeCHa 8 proviGddBiiere the thsavik Ffmigﬁyd & Slacdt@ie item 10 for
detected and interrogated renpotely by RF signals. For

LUHIY € Tht RRelSSHion hppR¥uPAESO0Id Kb @F&gﬁ? 'sgo&ﬁwwgh data

a reader station 4 1 so that the us entity an
ther inf . - , o
o SRR EBRY IR BB kb B

and. used in controll.ing the respective.transactions. A ..
B Ty Wb 0P TEPoclV e PaiBE DRHEPEds Rie- dalp™s BossibIé fintions
pronpted to place the item 10 for scanning. The
nenfoanedbathednterppaiion apparayrs HO Wuging @ libpay deanmspeess undertaken at
associated with data storage and processing means

thbrantien ssatimpetlatiltheugloexmaplifiiag e 1daneprbédss,ar williseunderstood that
identification wwth the respective item being

RO FIb@WRshradtiifl Figd 35bPMadRtsibh e destibll 8 MsanR6dea¢ 6EIY aby that
the interrogation apparatus 40 during a library | oan

15 s 9&&{@@% LA BB afblichbe t&etﬁ? ?ét\l}l\ﬁ (T?}tite% t83he ﬂﬂn@@ﬂ& Rnly

exenp ying a | oan process, e understo
e e 2 Dlse Bty o B AGR TR BT PBghu
I]fe‘}ugtgwcgfw.?tl’hle;v%gq, ?]gnglt%;ﬁ %?(l)u?d Lgtrbetrggistre%dua{s I}et?l];neidttg r’éﬁe lgb?‘artyh”?he
interrogation apparatus 40 can also include a checking station 42‘having a gantry 45
through which the user 11 passes, the gantry including RF antennas to transmit and

20  receive RF signals to and from the transponders of the item 10. Fig. 4 shows possible
functions performed by the interrogation apparatus 40 at the checking station 42 for
EAS purposes. These kinds of processes and operations can be generally conventional

and such types of processes can be understood by referring to the previously mentioned

patent specifications W099/64974 or US 6,704,690.
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when both transponders 25, 30 are detected, then the
item 10 will be successfully returned, otherw se, the
wo e@mozhieul d not be registered as returned to PEESG2006/000252

l'ibrary. The interrogation apparatus 40 can al so

i nclude a checking station 42 having a gantry 45

t hr oddh fsfiitiensponden destorey aphisasmitsidatn itpam ideptifieationdiataghat
RF antennas to transmt and receive RF signals to and
idantified the ptuti@nkap datd atosagef mediemi 5 Which Biedfirsétratsponier 25 is
possi bl e functions perfornmed by the interrogation

rARREdAtIRS d4 stired Aied GRRGKHADL PR sbNd4AnsINdEAR includes

pur poses. These ki nds of processes and operations can
| 2 :
AEREORRULN SRBRRL ARl PR GhoIARD i pERSASH
s GRS AR SRR SR Dp IR S5 R ome e

transmts data itemidentification data that .
idepdifieationgdata iglatadeipthe partipulardaie siorsee gredimail d within fhe container
which the first transponder 25 is nounted. The data

26tapd eonsigteht twithnisam ideatifitation lietasstarot Uy theassyeotivefirsBGansponder
i ncludes security status data that provides security

el ated information affecting all owabl e transactions

i nvol ving the respective item 10 and further includes

e dlaﬁ%%re@%&&%&@W&Uﬂr&@ﬁhﬁﬁbn@éﬁ?5 51686 RlcRfded Seclifif status

particular data storage nedium 15 within the container
[ - enti f r .
o B} RErAES R bl iR S BN 1S Bl RaBlR lotving

tored.and transpitted. by the first transponder 25
1Bg Sepactiet iemd U dbgereipits fiatug dolandliqes gt e iigsdn armed or
security related information affecting allowabl e )
disagpechetbtnepkthe sesppetiviegtonh el hedigjssogpiien anparptusHO Iyigperative to
security status data includes data indicating an arned
read tte saungtstgtadats and ta dieallossmedloiwgeddteminddieansactions

i nterrogation apparatus 40 is operative to read the

BRIV the rédpattie itk A0 ABpkrident@nSthé h@ieddT dda@ed status.
predeterm ned transactions involving the respective

15 The %gelgﬁﬁ?ﬁgﬁe Bta %rédqﬁldq{aﬁﬁ?ﬂg%grﬁ tR& ke &aﬁs{;@é&%&? S;EE gnique

itemidentification data store transmt

t(f),l aﬁﬁ&hetré o{‘es&%‘&je% id26151tiﬁe$s, H{élp%ﬁ?cular data storage medium 15 by which the

first transponder 25 is mounted. In particular, the item identification data that uniquely

identifies the particular data storage medium 15 can comprise an item identification

code by which the respective item is uniquely identified and which is in use linked with
20  dataidentifying a particular system user who is engaged in a transaction involving the

respective item.

Item identification data stored and transmitted by the second transponder 30
includes at least some item identification data in commeon with the item identification
data stored by the first transponder 25 of the respective item, whereby there is at least

25  some redundancy of item identification data stored by the first and second transponders

12
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to, and therefore uniquely identifies, the particular
data storage nedium 15 by which the first transponder

wQ@omemmeunt ed. I n particular, the itemidentiPCT/aG2006/000252

data that uniquely identifies the particular data

orage nmedi um 15 can_ _conprise.an. itemidentification .
3oct0 Bpacthien 10 Ih gt e ideptifieatighictaang udes type data which
identified and which is in use |linked with data .
reldaing informyptian penaciing e ity elaspificadion ipg ensblingdhe Edenregation
a transaction involving the respective item I|tem
pefendtud 4Ctatdetot thatparteibar éypeasfdtetrr Ehfamntwiech RY signels are being
second transponder 30 includes at |east sonme item

rdanhd td atadNrdiiant ddta fRIBRMMpetationen dspdise thereto.
identification data stored by the first transponder 25

of th 44 item:. re | tsnl

¢ edun o RERb I el i HASh RS Ul o a0 B Bt cader
first, and . second f.ran nders f. each item 10.

oA 4B RSP Malipd ARG S prrSchay RS Rom 8% gipe
data which contains information concerning the item .
tpaspendar 381 the interyeration ApPITAYS MY therewonsgan REgignals being
apparatus 40 to detect the particular type of item 10
fletoctedithicrdhyy Bt the gupdctedR I siigailn fromethd assodiated firsli RF demspander 25
rel evant data processing operation in response

wi@ivéll genchite anslaposighllli€thopeegicced RHE figidiefrom the first RF

i nterrogati on apparatus 40 (at either the reader

shAdpoRfer4relnd? UeeBREK TRE “Slhfth sRAal% laydR L6551 8P 8udi6 8idfal, or
RF signals fromthe second transponder 30, the

rr ] . .
b ekl AR I TR A PR B s HosietBh it gate
fromthe assgciated first RF transponder. 25 wi | |
GLARHER o AREATIIG; JhRrierdt ety pa ol o e Hiegnd
fromthe first RF transponder are not detected. The
ranspendes ifigsdecavsa pf elasgeyisizgand Bencg better datesiaity. Howensy, the
be an electrical signal to initiate another response
stetnogator aloed i meeesedrilptheadpok fatlee frst anspbmder. For example, at
staff nenber. In general, interrogator 40 will detect

thekERGaitidn YD A SRR thero ghiof Gétedte Gk ordlf trarsporldef g&T determines
size and hence better detectivity. However, the

Fﬁ& Bl RQALMondQ8SrraQ (. N B HAAT sthivis), BRDrbORKed R thdrBe However, at

I rst transponder. For exanple, at

reader station 41, the interrogator 40 will actually look for the first transponder if it
detects the second transponder as more information is stored in first transponder, though
it should be noted that the sequence of detection of the transponders 25, 30 by the
interrogator is random if both are within the detection zone.

In a particular preferred embodiment, both of the RFID tags 25, 30 therefore
perform identification and security functions even though separation of the RFID
functions into two devices is a central concept of the present invention. In particular
while the primary function of the first RFID tag at the centre of the disk is to provide

identification data, the first transponder tag can also provide security functionality.

13
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checking station 42, if the interrogator detects the
second transponder and determ nes that the information

WO g00coeTiect (i.e. disarmed status), the procesBCERGH06/000252

there. However, at reader station 41, the interrogator

40 w Il actually loQk for the first transponder if it .
Hergrarsbechused i slatly %@ﬁ gete thesTelastiutty AT &6‘3@?% R0 egis
stored in first transponder, though it should be noted
tinated forsegutyiprpesest peignary funsfion hithe segesd dragepandesiag

30 by the interrogator is randomif both are within
pheidddbadld disk Rousing Bito providet securitastanisek értagood detectivity due
enbodi ment, both of the RFID tags 25, 30 therefore

REiS 1803t bigle NNkderRics® thedBEbndQfaEdduder t4B Glsb ?P&zi&é’sﬁﬂentiﬁcation
t hough” separation of the RFID functionS info two

i . ) Cip on

R B ot o ST RbIG FRAGCH o o BT . TP,
FID t at. the centre of the disk.is tq provide

F@J‘égﬁ?‘il‘fa? {815 B a,alqﬂ?éedf‘f‘”ljg%tloﬁt PLAAEder tag can

al so provide security functionality. However, because )

of it 5 the peaferyed gmbogdiments fypécatly bothdransponger {ags Fortpia information

first RRIDtag is limted for security purposes. The

path pemprisingict i on of the second transponder tag

provi ded on the disk housing is to provide security

stat ugl)as iype das, Oiedn dRkGAEdtohttypeftBidhQefetStol 2yP€bf coding

size. Neverthel ess the second transponder tag al so

gysgeﬁa A6ideAeids ih ek dR PodhApRngd atsﬂ@geesda??a 6R RERER WK, a

ack up role of identification, e.g. if the first

J > i.t h, t .
LERASRABYEE 1R 1 0nd SPRUEOLAEONRSLTE Hhbf ok ARG lpigeniss
transpaonder tags contaip infornption data conprising: .
(P 5 § g iarsec TBROPRIGHER P4 & St T BSteTRR B BUcrrogtio stton will
refers to a type of coding systemthat identifies in
sese for angiliep irakspangirdag with the saleddendidication eadet i vol une
work, a CD, a video tape, etc - in the systemof the
prese® i nitentidenifichtiven ¢odpdsotaitimes delitd fitems cdded) whebnuniquely
as a data storage nedium such as a CD whereupon the
{dehefigsQB@itémthid Ride 88mélilbs B&GROkAWn &t B@Eession code” or

transponder tag wth the same identification code;
“accession number” and which is allocated to the item upon first acquisition and
integration of the item into the collection of the library;

(3)  asecurity status, namely the “armed” or “disarmed” status to be used for
security management functionality;

(4)  housekeeping data such as a “family code” and “application code” which
identify the customer and the industry sector, e.g. library, warehouse, retail, etc.

The first RF transponder may also include additional data stored and transmitted

thereby, the additional data being selected from:

14



(2) itemidentification code (sonetines called "item
code") which uniquely identifies the item this code
waeom21es bei ng known as an "accessi on code" BET/SG2006/000252
"accession nunber” and which is allocated to the item
upon first acquisitign and integration of:ghe,item
i nt o @he cdirradtgods varch Mentifiesaguh-categpryPiqueyidencg or
status, nanely the "armed" or "disarned" status to be
owedshipef the dami (thyis nambayearteitlarywsefiil omapible ligrayy network where
housekeepi ng data such as a "fam |y code" and

andipeRh beradwahnfreadee bdtich mdydentintnedttb ang v therstier dichchés;
i ndustry sector, e.g. library, warehouse, retail, etc.

The f(Qi st Fort AR SRRAHE TR YnAd SPn s Wit 8orailg ichﬂeg&l?és into

data stored and transmtted thereby, the additiona
dat a..bei ng sel e far . ' )

s R eRAAE- S eagY Shbe Bt RETe Bt Ehoning
of the item (this can be particularly useful in a
GStAseres the Sﬁ r%ﬁié?&ﬂﬁ%?%gsryeshﬁlﬂn} em bor r owed from one
branch may be returned to any of the other branches);
(2) d33or ta geue ceds which prdvides infaamafonabayhene ofgfnumber of
sorting categories into which the item can be
dssibBi tfaneattibos inswhich glee itand hasdbs beery mvobted i(@gaillf an éegy.is on loan,
sorting categories that the library adopts for easy

Sil1eteebRed, .or b3longs &t dlotfer BRGAEH, \WR LA tRMON be&Sto the original branch,
i nformati on about one of a nunber of possible

10 tg)ansacti ons in which the itemhas | ast been invol ved
)g. if anitemis on loan, or is reserved, or

the o gi raren o8k m Bl iRehPEh pE filRosions in
AR 760 e e e OT B (55 marber of

| oans); (5) publisher or producer information data

(02605 Coanlitor op@baduGHGRIomEER daKBENE. oy for publisher, ISB,
ISSN, etc).

15 Besides reading the family and application codes to determine if the item
belongs to the library, the RFID equipment is able to identify the item classification type
and perform the process accordingly. For example, if a CD tag is detected at the
borrowing station, the station will scan for a case tag, process the loan and then
“disarm” both tags. Similarly, at a return station, both tags are read, return of the CD is

20  registered, and then, both tags are “armed” and hence the item is secured.

Figs. 3 and 4 show schematically several operations that can be performed by the
interrogation apparatus and associated transaction monitoring and control system. The

various operations illustrated in the flowcharts of Figs. 3 and 4 can be readily

understood from the preceding description and also from similar processes and
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Besi des reading the famly and application codes to
determne if the itembelongs to the |ibrary, the RFID
wequrpeHar IS able to identify the item cl assi PCT/a62006/000252
type and performthe process accordingly. For exanple,
if a CDtag is detected at the borrow ng station, the
epeatiopmpeifqrmed by knpyn libray dunsagton peritad S¥SteRs suelps thase

then "disarmt' both tags. Simlarly, at a return
desaiibedrin pitettrspecfisatameWiG99M497 4 bu IS @T04,689.CD i s
regi stered, and then, both tags are "arned" and hence

the Tk &oibe upe&tioed thdt vaSeuslidRtiofs, kN &EBa B d/68ddditions may
several operations that can be performed by the

b h&dd B fe%re%W@ﬁ@%&%}%d?ﬁ?é@;ﬁb@%ﬁgo&m&%&f tB8invention as

nonitoring and contr yste € varl ous operations

ill.ustrated in the flowcharts of. Figs. 3 d 4 can be
heseli RS e DobigomBATRL b B anf oons APt v Eita§ acfined
also fromsimlar processes andoperations perfornmed by
RABWHIMSr ary transaction control systems, such as

t hose described in patent specification W»9/64974 or
US 6,704,690. It is to be understood that various
alterations, nodifications and/or additions nmay be
made to the features of the possible and preferred
enbodi nent (s) of the invention as herein described

wi t hout departing fromthe spirit and scope of the
invention as defined in the clainms. CLAIMS 1. An
identification and security systemfor itens to be
processed in transactions with system users, each of
said itens conprising a data storage medi um and a
container in which the nediumis |ocated, the system
i ncluding: RF transponder neans nounted by each item
and having identification data and security data
stored thereby, the data being readable fromRF
signals transmtted by the RF transponder neans in
response to external interrogation signals; and

i nterrogation apparatus effective to renotely read
said RF signals fromsaid RF transponder neans and
operative to process the identification data and
security data

16



derived fromthe RF signals and to control the
transaction involving the respective item dependent on

WO b@7@zatie0 pr ocessed; wherein sai d RF transpondeCT/AEz006/000252
i ncludes: a first RF transponder nounted by the
respective data storage nmediumin a position enabling

® interrogation thereof and enabling reading from

the responsive RF signals of data stored by that first
1t r anpoideeifjcatiie anthseaus tyoysidmafiod items hespd prioeesser/int tramsactions
first transponder including itemidentification data
witladysietieubisf RS of RgidArnisi cothpaikingatdatsdtorage meditah ad Hyontainer
which the first transponder is nmounted; and a second

iR Hidhans RRARAT is TOURE thdysteREnda8ig! ner in which the

ata storage nedium mounting the first transponder is

| ocat the second RF tr 0 r ' . l.:

S pos e BRRERRRSs Taw G BT AR DR P ARh e By ta and
trapsponder and enabling renote jnterr tion thereof
SRFHIITE A3l SIoKY! ﬁhsrégyﬁge i3 peingaesdablsgrn i el gHSmalicd by the
fromthe second transponder of data stored thereby,
Rihanspordes meprsiingpgponseiosariarna dntpiogationsegnelsd and
transponder including security status data that
pr oviifilesoggionrapparatus leffeetiiel tn framotalyi read sfid BEtsigngls from said RF
al | owabl e transactions involving the respective item

tPREpdndEd M8dns1ag bpehatide Bt prb&Rs theS@Rifich®d data and security data
identification data related to the particul ardata

10 (%h?ﬁ@ﬁ&n%éj%g ﬂ%ﬂﬁs(%ltﬁit% E@n&f‘(ﬁ’ m&k:ﬂﬁécti%gqnﬁgﬁﬁg $hEbpective item

rtemi ata stored by the respective
C{ﬁiﬂr s(fg tr a,[ﬁs%otndegd 26. A systemas clained in claim1l
edent O G SARPIOEES I ad and transmitted by the first
transponder further includes security status data that
pr ovivdise1s sdd A Yansppades meant WEWEET on af f ect i ng
al | owabl e transactions involving the respective item
3. A asfirst RFrirasspondénmoeurited by thiemespegiiverafthierage medpm in a
security status data includes data indicating an arned
Psitidh 2AfblEd rematelistenbgitivn thaspfaidi eneblingmendinp drom the responsive
interrogation apparatus being operative to read the
15 REGBhALL ¥f ShbidReddRt Batme trmhspbridt, HeNdR4 st8tddad transmitted by the
first transponder including item identification data that identifies the particular data
storage medium by which the first transponder is mounted; and .
a second RF transponder mounted by the container in which the data storage
medium mounting the first transponder is located, the second RF transponder being
20 mounted in a position separated from close proximity to the first transponder and
enabling remote interrogation thereof and enabling reading from the responsive RF
signals from the second transponder of data stored thereby, the data stored and
transmitted by the second transponder including security status data that provides

security related information effecting allowable transactions involving the respective

25  item and further including at least some item identification data related to the particular
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predeterm ned transactions involving the respective

i tem dependent on the arned or disarned status. 4. A
waeymweniias clainmed in any one of clains 1 to 3P@ieRGHI06000252

the itemidentification data stored and transmtted by

the first transponder is unique to, and therefore

dp Horapgmedm Mithasthe capaingy Qndcqwesteabwah dewyidepification data
medi um by which that first transponder is nounted. 5.
Norsy by tdm raspectivg fistl transpohdérm 4 wherein the item
identification data that uniquely identifies the

par ti£y)sdém dathiBé@ipd8nEdheFiChePbiaseSed@ind fr@&Bmitted by the
identification code by which the respective itemis

ﬁ'l'gi %ﬁ#)é(ndeg BRHet hfé?uc%@ deoit fﬁat'usc' ddth ﬂﬁ%\l\grd%(wé s8akAy related

dentityi ng a particular system user o1ls engage I'n

tra sac i.nvol vin res ctlv item,.
‘§’§°§¥18 tide ngawahleé‘%ﬁsag i &es?e"“é’ © r‘tﬁm\m| ch
said Ieast one [temi entlflcatlon data stored .and
r ansfﬁmtea asy arped %‘S@HHPE”? AWSFGHE SPREIY falis data includes
| east sonme itemidentification data in conmon with the
dateindicdng #f derad aynlistamed steiys etitheyrespletive itam, the interrogation
transponder of the respective item whereby there is

fipataasdeirpaperatevd wo ckad dlye sburityamatusdiatd add walisatlowdatatiow
stored by the first and second transponders of each

pre@RrminedAradadtRmk dsvolyiak RGedplctdlcAtdih Gep¥pémion thd\@med or
redundant itemidentification data includes type data

gﬁ/Fgr&l %‘9 Risai ns information concerning the item
classification typeenabling the interr ogat ion
ppar todtec t he par ul a ' r.om.

G rfieh s SRLRE ot 98 R T eitinghup ¥ §efm s ld8Miscation
reI evant ata proc ssjn eration in response

Fsteieg ang trapsmaisted bhﬂa%fg st Ear}?eanqeﬁ IRy awe. #d prgforg uriquely
to 7 wherein the first RF transponder is a relatively
idemtificsrthe pawtigular datsstomesrmerbumtbyaviiigh thaefirse spespondes is mounted.
data storage nmedi um and wherein the second RF
5.r anspeydan as sladmeipdlaivied wheigie itehwzidetitifvagipe datathat uniquely
havi ng hi gher detectivity than the first transponder,
MBeIRRYhd farfififar dH£EbRYE hicaMnRBRAF Y 3n item identification code by
which the respective item is uniquely identified and which is linked with data
identifying a particular system user who is engaged in a transaction involving the
respective item.
6. A system as claimed in any one of claims 1 to 5 in which said at least some item
identification data stored and transmitted by the second transponder includes at least
some item identification data in common with the item identification data stored by the
first transponder of the respective item, whereby there is at least some redundancy of
item identification data stored by the first and second transponders of each item.

7. A system as claimed in claim 6 wherein the redundant item identification data

includes type data which contains information concerning the item classification type
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detects and reads RF signals fromthe second
transponder only, the interrogation apparatus wl|

wo b@reeqen scan RF signal s bei ng detected theretySé&moe/000252
the expected RF signals fromthe associated first RF
transponder and wll generate an alarmsignal if those
@plng r%@ IiprragajieR) apPHRRNQ friedt theparienlan type phite frogy which RF
not detected. 9. A systemas clainmed in any one of
sgmilyare being réadmndrieinitisth @ relavant detemaegsssing pperaiddn miyesponse
item conprises a data storage disk having: a centra
thele®.t her et hrough for centring the disk during data
reading or witing operations, and an annul ar data

$Lor ageyaéRas %}hﬁﬁl@&lﬂpén@'g)nte Recaahd | & 7 RAlcRiRME ArRF transponder
i nside diameter the central hole of the annul ar data

R he e P AR TR g b Slos T L IRTBRRBER gaStoragp medivm
d the inside diamet f the data st .10, .
Ay asecoud REdanspootes i s ARt POt e oR g having

of the itemconprises a storage case for receiving and
higherditegtivibethga the Gusbirangpongies Rvhaselyydf the igtearogpiéaneipparatus
the second RF transponder is nounted at a corner of
ddtertsimiragds REsignals fimnl the atdood tmhsgondst orpgrthé amitdryogation
radi al |y beyond the outside dianeter of the data

Sipafagevill tBéreGpor dtan B PerdilsHedpeddiéctdd thidkby Aorslis ffecRE RF
claimed in any one of clains 1 to 10 wherein the first

4§ ROSRADLRE 3R ﬂr&%ﬁ@&ﬁp&d&? ahd 5 ga@a& aR Qb signal if

store redundant 1temidentitication data and redundant

PGP A 0409851 80 i

e I'ng: 1y ata ont ai ns
I nforpmation concerning the iitemclasgification type
Lnabl Ai¥PRES RSP BLYi BR O4BRHRS{ IR S prictin Bietlafa fiorage
particul ar type of itemfromwhich RF signals are
weding ofdhelitemomprises a daia Hoage diskhanmngdacentist bele dhgrethrough for
operation in response thereto, and an item
tatherintg the diskidonng ddia redudigorumiitingedperatchens arfdi amsantiinler data storage
item the redundant security status data including
&84 surtdiiE@tthertfal BS18BRAd Do ifliSQdRRRted t1aS dédtral hole of the annular
data storage area wherein the first RF transponder is mounted in said annular space
between the central hole and the inside diameter of the data storage area.
10. A system as claimed in claim 9 wherein the container of the item comprises a
storage case for receiving and locating the data storage disk therein, and wherein the
second RF transponder is mounted at a corner of the storage case at a location at least
partially radially beyond the outside diameter of the data storage area of the data storage
disk.
11. A system as claimed in any one of claims 1 to 10 wherein the first RF

transponder and the second RF transponder both store redundant item identification data

and redundant security status data, the redundant item identification data including:
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of the item the interrogation apparatus being
operative to read the security status data and to

wale@alokTen or al | ow predeterm ned transacti ons POW/AGUI06H00252

the respective item dependent on the arned or disarned
status. 12. A systemas clainmed in claim11l wherein

t he rEfdrawhichzoatainsdpesmijomransemnig the item cigssification type
transponder and the second RF transponder further

enallingdhs itensgkior pppayatdatoadeddri te pantdulategpeadf iteeafibm which RF
data indicating the provenance or the ownership of the

SIARAES bdifg kdalMnd IPinitthtS X Sdl€Mnadats badeBhd dpeRdtiondn esPbnse
aims 1 to 12 wherein the first RF transponder

c
i u additional data stored and transmtted
t?ﬁé%é%@f the additional data being selected from a

branch .cod aLch identifies a sub-cat ry. of

prov @ﬂéf‘? 1%8}%%%111@%? W ]f’ﬁtuﬂl@ule yelflr?rﬁgl%g gkf%ltec%de whi ch
defines one of a nunber of sorting.categories in which
thoeedppdamf securibestetns daln mmelding data fighicatiag an graed eidisapged status
retrieval, a status code which provides infornmation

oAt itenartbe tftersogatio eppanitupbeing bpaativeatogewt tho security status data
which the item has | ast been invol ved, transaction

dnd $é6 disylldabaalisw predetegmined aansciions iavolpingahe respective item
transactions in which the item has been invol ved, and

&Pg}meﬁ{@{thgrangg@glt@gnﬂeafsﬁmt i on dat a. 14. A system as
claimed in any one of clains 1 to 13 wherein the

yst e&"s§z erh s ﬁnécf‘maclzlﬂnblrla\gr%fﬁgﬂqh% NRuhdfGath Q& bsy both the
In r SysS rse

processe ansacti ons w em users conp

el B iprend e heh e Habhon g ERRRG O eS Py S Eeping date

itens include perm.tted borrow ngs and_ subsequent )

whielmelpdss at lsest deta ddieasingthe proyenapge or theganglplipgh the respective
bei ng operabl e upon library users providing user
itedent i fi cation
13. A system as claimed in any one of claims 1 to 12 wherein the first RF
transponder includes additional data stored and transmitted thereby, the additional data
being selected from:

a branch code which identifies a sub-category of provenance or ownership of the
item,

a sort code which defines one of a number of sorting categories in which the
item can be classified for storage and selective retrieval,

a status code which provides information about one of a number of possible
transactions in which the item has last been involved,

transaction history data providing information on prior transactions in which the

item has been involved, and

publisher or producer information data.
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at the tinme of each itemtransaction using the system

and the interrogation apparatus being operatively
waseoorabed with data storage neans for associ PCT/RG2006/000252

l'ibrary user identification with the respective item

bei ng borrowed. . . ) ) ) .

4. A system as claimed in any one of claims 1 to 13 wherein the system is in use in

a library and the items to be processed in transactions with system users comprise data
storage disks stored within respective storage cases, and wherein the transactions
involving the items include permitted borrowings and subsequent returns of the items by
library users, the system being operable upon library users providing user identification
at the time of each item transaction using the system, and the interrogation apparatus
being operatively associated with data storage means for associating the library user

identification with the respective item being borrowed.
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