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RF | DENTI FI CATI ON AND SECURI TY SYSTEM Thi s i nvention
relates to systens and processes, and to apparatus
used therein, for controlling and tracking of
transactions involving individual itenms, such as itens

bei ng used i NRFIPENIEIEATION ANTISECURITeRYITEM
libraries. 5 Although the systens and processes w ||

be par tTln%ﬁ{II % tan ge?z?tgg Jo%?geling aﬁc?#r%{:ésg& | toljd. 530 used therein,

systens | VI ng user ransactions relate O ltens

in the ssessjon.of or belonging.ta Libraries, the .

| B shtndifng Sk aftansSpfigh O inen A ey gioh s itoms
where items or products are stored, used, noved and

obeiag Whasanphaseoxeed depm,angd refungd tq Bbariesych as st ock

control in business or industrial applications,

cont r oAlthbugtr the spstemomsl fracessesiwil) be @atticulagly descaibed by relation to
equi pnent or other supplies in business or comrercia

Oliblafgsigitdmsahvol @it albér tEMBERADSSs relatedodleaSah theQrossessian bf or
establishments involving transactions with itens

gﬁglﬂg%ig?‘t’@ﬁ‘bx%ed? a{eﬁﬁ%ﬁbn hg&ﬁ@gwgmedmér%%go&rﬁ&amﬁm items

oners or clients. when referfing to
librarnies, it 1s to,be understood t i - .
eREBRHAES areshopt b R BTG SRR Bl P By et o
or school ,or academc |ibraries, but al so_.comercial )
18tork goniral EbyRSF LT indvatial Aeplatipuineentiol of rarsasting 1Ryplving
commercial rental transactions. It is known to nount
REodls, aksponeiaipgnend of obemssuppli¢siipbasiness os eommgrcial peindustrial
library wusers can borrow and return the itens to
whstathlishirents) iansipdeadieros retuié estahlishments invalvihgasisactions with items
partially automated transactions. For exanple, in the

PaL@BmRE %&%ﬁ@ﬁﬂe@ theRfding dhSb Pk b Raff aR@t@émers or clients. Also,
appl rcation . PCT/ S38/100041 (publication No.

Iv\g\%%ﬁ @éfg;@é é@ gbﬁﬁgs, 6k & 6udderdetdtnlt is E}%ocgl%grtnglén’sgséﬁnot only

escCri rary nonitoring syste

s e BT RBT SR LRGBSl Ay gommerci

transmtted to an jnterrogati on apparatus provided at,

t hibrariep whese. itomseire besrowedand| rptypngdyn geramersial reriadraggactigns.
borrowed, together wth some user identification, and

t he dattiaknewd td momttRictranspersisortdetemssn Hbravies sot hat the {ihrary
the user and stored with mnimal or no 25 intervention
Ofysdrs v& BN hindieturh Hedteynsb aftich thl eaiipohdeas seansl@rel in at least

also facilitate security
partially automated transactions. For example, in the patent specification of
international patent application No. PCT/SG98/00041 (publication No. W(099/64974)
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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1 operations because itens carrying the RF
transponders can be detected renotely e.g. if an item
is being taken fromthe library w thout having a
borrow ng transaction for the item having been

ShiseeRiont BhdansCipdid L8shNE RFRRLSIRAersi3ah BE BREQedPidIqy c.g. if

made to that patent “specification for considerably

(B fea 5 Blie ARALrorh e PRy bl BeBowing trancacyion for the
and exchapged with. the |ibrar Sys nd a

Ui FRGRa RS el poraipded gt kGBSt Refi Oy diy e to th
applicable to the present invention so there is no
neasentispeqiigaiian fey nessiderablyimapdeiatl sbet thaveatersof etRE of

that specification here for understandi ng the present

i tratespbndens, ddtaehay casbastored wed ttransmited eng ax ¢haogddawitly the library
relates to an identification and security 10 system

f Qfstelnt, QRS alcOndd@er 10 6RS RGNS backBRAGH ifBmaMonhis sptSicatte to the
users, each of said itenms conprising a data storage

?ﬁ%gm@ggti& ébotrl{ajrgiig]ﬁé néRéé t%ﬁ"?ég%lé‘t s‘ilgﬁael?fﬁqj LWEUALS of ﬁ’l@%Bﬁtgnts of that

system i nc i ng: spon nmeans nount ed by

each.d temaand_havi.ng identificatjon data and security
ade e GTLARE b0 epBR b b fleMBitani e (7 om Re
signals transmtted by the 15 RIF transpo de]g': neans .
in respbhBESE nver AT Rerticulaslytelatss t%F“ngP% icatigp and security
interrogation apparatus effective to renotely read the
REysing farlismistohe prosesRbdin trangantioonwith sywem aiserpcbach of said items
operative to process the identification data and

Sesipridiyg laita stoskegeinveeliurh badra theaiRbFnsitgetaths nemiing & located, the
control the transaction involving the respective item

d 8liugpik:-t he data processed. 20 One probl em or
ditTficulty encountered with RF transponder systens

used f RF traingl%eog%i%rf ﬂvl\%?ltg i??({:ﬁgﬂc;gﬁnlyzeg&g [tél{l%n{l gg\ﬁh% g{égtiﬁcation data and

relates to i rcont al

P b B, S BP0 o NPl s by

coatings on the nmedia which interfere with the R F
i Riferansppndpomcanspe responss to piemmal infesrgpaion signakk iang an
RIF transponder to a data storage di sk having

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.

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

metallic coatings can reduce the effective detection range to impractically short
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25 netallic coatings can reduce the effective

detection range to inpractically short 2 distances,

e.g. 10-20cm It will be appreciated that in library

item borrowi ng transactions, detection at such short

r & LLll Uk Lited FOARRLS iRACHEHIW,

V\/Ial? ﬁﬁ‘?ﬁ%g@'k'elsu t'hlg?J1 ]Illbgrg@rﬁf/él?t? %ﬁg‘gcan %@1 e

i nadvertently .or deljberately remved, fromthe .

| PaRAFPn detdion abish AriaReds HARRER oA Rk i Bpdegpare spourit
RF_transponder systens tell their custqonmers (librarie
uwithdhe jeayly that dihranydiemsiean be inadyeriopdy o8 deltherately Sgpoyed from the
CDs, DVDs, etc and the suppliers recomend to the
cbtapmeitbout datectsrch nedi a be i ssued to users by staff

at the service counters, rather than displaying such

i temrs Dnfastwemesapplivts oSRF srahsposddragdterhieellitharmsustomiers (libraries
use the automatic self-service facilities available

f Q&in @G syltkBEBhAtt IsGRBoRMe foldeiird CH8s, DVARS 8% {ah@ A% subbliers

i s an objéect of the present invention to provide

i den [ I r [ -
e 3 PR b e U 3R Byl B ARR lervice
be processed in transactions wth system users. .
e TG Sk s BB AV o 1 DRVER B 58 T it thgoms and
an identification and 15 securj t% systemfor itens to
busethe aetesietic paif-sarvise facilitivn gvailable fefathemifamsdndoangpdpeturn
of said itens conprising a data storage nedi um and a
conatsacti@ss. i n which the nediumis |ocated, the system

i ncl udi ng: RF transponder neans nounted by each item

and hawiifgh bsiedtor iheoticanindaitinas grovidGdéntificafiéd #nd security
stored thereby, the data being readable fromRF

LR s I Pchcanagpngi grans .

i nt t ffecti t tel d
e B e R bt fmeES | Snsponder means and

operative to process the identjfication data and .

secur i FORTEE o e RIeseat IV EHOPHRETRES @P&Hgﬂ? & Bedigtion and

control the transaction involving the respective item
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

interrogation 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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dependent on the data processed; 25 wherein said RF
transponder neans includes: 3 a first RF transponder
nount ed by the respective data storage nediumin a
position enabling renpte interrogation thereof and

enabl i pgrd etwtmg%&mer@nbﬁﬂed By BRNSIperiveAatSitaae Medfum in a
data stored by that first transponder the data stored

&lﬁgnaé}l%m I%é I%g} ?y 1n{%1%lg (%r{ﬁr%re{)f ﬁﬂls ﬂ'greh(ﬂﬁé %tnntge responswe

enrlden i on |dent

p ticul ar, dat e nedi u ich t .

P REspbls R Rt bt Bl FSH B e o éaf%stpr%rrgﬂérraarmed by the
nDunted by the container in which the data storage

nétt transpondrr ineiudingitem idantifieaiionsioindhat ifdentifigs Hteddlft“tuff?é data
second RF transponder being mnounted in a position

s stpruga tredivin bywdichshe firsd rhmspbyddr as mbentéd;r &td
transponder and enabling renote interrogation thereof

and enabédoRd RFaakphdbr RBUAtBELY @RROAGINCEITRFhitR tifd dhfeodtSrage
fromthe second transponder of data stored thereby,

U BRaf ﬁlr ﬁﬁt getﬂ? ﬁgﬁ' traﬁgg)ggﬁérplﬂ foeste®Ynd gbgoﬁfﬁp 'ﬁqnsponder being

transpon I'nc ty status ata that

provi des sec nfornat f
DrRnA e PR R ololt RERPRL p§5? rofiPondez pd
and _further including at |east

" GRAPHIPE PR SHCARESHOR 81c540E And EPoDHEE fS &&Ptrrgcfmnarhe rgspogsive RE

storage nediumwi thin the contai ner and consi stent
wisighalf frem thel eerond trensponder 94 data 3Brest hewehy.phe deta stored and
respective first transponder. By providing two RIF

t ranspiaediby the secmdrmmpiondeiyiclubiag datugity statua dstaned provides
and the other by the associated container, it can be

PSSR R14&Q thiRMANEn EARLHELRGHADIE &an‘élt:tlorislim\nhg’ tH%Q‘espectlve
processed In the transactions with system users.

%rb%d ftﬁ)r%c'e% llrg: fdlrgg%qggs?%%é 1@@% b{%ﬂpﬁcﬁ{ohgﬁtﬁgrglﬁ%gtto the S‘partlcular

necessar ns ers

it is 0 provrde one. redu ane
5 8% slarogermBRER Wiy e Braineniieraslest v F‘Héd‘?ﬂ“f%gt“’n data
damaged or otherwi se not detected by the interrogation
apigsadduyiibe resnective finst fiapgpodderect ed tr ansponder can
still provide a security function.
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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Preferably the data stored and transmtted by the
first transponder further includes security status
data that provides security related informtion
affecting 25 allowable transactions involving the

r especthy &chii§atds FREPREEALY Iné LRI UME jrﬁﬁ@aﬁng b haha@dndisarmed
i ncludes data’i ndicating an arned or disarne status

0 . e [ .at us

peiptig BE HEPEBE et 38 foletSe bt ppeABBALEE e he
to di.sallow or al]low predeterm ned trangactions . :

| SREBTIDY SR e enckiopisalioyreliehPerels i UaneatHensiprelying the
or disarmed status. 5 The itemidentification data
staspesti ve Hemdepensient anctie pymedar disapged $tptilsponder may

i nclude data unique to, and therefore uniquely

i dent i Th¢ itgm iddné fipationi datd sored avdtratsontighby the dirstrirabgponder may
whi ch that first transponder is nmounted. The item

| gRRide fdhGaiiqe t6lana thdiefbre uwhiueidynti 13! fheipaRiculae data storage
particul ar data storage nedi um nmay conprise an item

[ s :

] SRS (Ao T Gt TIRAE K04 PG data tha
with data i.dentifying a.particular,.systemuser who is
oty RS e pheltRer o bR s FlaS ot B

item _Preferably sone itemidentification data stored .
aK@ntifieationicodely which i sarRasHYe 1t supansieidentficd andavhigh is

| east sonme itemidentification data in common with the

i tivkad indenwithidetatidentifylng a pattisnledsysiem her fihods engaged in a
transponder of the respective item whereby there is

1 ramdacticsiatolsingahe egpsrdanitymof itemidentification

data stored by the first and second transponders of

each i Plee@%raﬂip%?lhg Gemdaitifich®dn dAefbiciiandtlafiiniétad By the second

preferably includes type data which contains

R %{p?ﬁ%ér TELGRS %ffegét QQm%, B i&&i@ﬁ%&@o}i&aﬁ% ﬁlg.lé%rg@?& Vifi the item

ena errogat’i on "appara
parti.cul ar type gﬁ i tem from which signals. are .
D lenijfivauin dafear P B R e R 7 UBoRhergby there s
operation in response thereto. 20 The first RF
t pllaay serae redundane ohitera jidantiieatipngiety stered by shefirst and second
transponder nmounted by the respective data storage
nmednspondansiof daeh stemo Athe Redundant steonidentifreatiobdata preferably 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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relatively |larger size transponder having higher
detectivity than the first transponder. In sone

possi bl e operations, such as in a check-out operation
inalibrary, if the interrogation apparatus detects

afHe expadsd KF sighld Fosn the Q8otRRITRGAN trhdPOSRE BAE WilP %édérate an

25 the interrogati on apparatus may thereupon scan

S I

HARR i s L §§%§%P‘a%? k‘?‘?‘é?{eﬁé?ﬁgﬁé%%ﬁ%%ﬂf detected
en rat ar, L i f those expect

S HgisPEl R ioherBesSiod Tk 1P Seis ASeAia. o & SHOTY chick at the cxi

detected. However, it is to be understood that in

s b librgey: she detpsminatign of theseenrity stapk o Rnetranspendsx pply regy suffice

a library, the determ nation of the security status of

omethoutaresqiog thescan fidry lowsty, swlfdhedefob the diiyutansyeadem Alsq the

scan for, locate, and check for the other transponder.

Alséiﬁendehﬂ‘ deREAMEMEE bOFandEaEbIR fralFond@s bk @WetebtifiOidne.
transponders are in a detection zone. The systemis

parti C%@E)Lsyen? K Sﬁggmgﬁaé%kbaft%lé Befid @dita ofpE T BF fe item

the item corrprl st orage aving: a
central b

CEhhNes A2E At PN bRt Bl el g e i

annul ar data storg%e area surroundi ng 10 the centr
hEpangdata t9aeing 9 Miking OpgFatiens, @Irf’ealbw}aarlatﬁét%a%farfwmmdmg
annul ar data storage area. In this case the first RIF

t therreplodl dete andrithdimsice dinneaterithe eengrablirielpihe spmaer data storage area.
between the central hole and the inside di aneter of

t hethékedase Bk diratRE Aurgpondbh earclenannted incthe titilartspane begyeen the
conpri se a storage case for receiving and | ocating the

datirabholk a8E tHé' 1§§idé diefeiep of @B datalshRagefON AT ontainer of the item
transponder be nounted at a coner of the storage

55 o LA T LR B i, s
of the sto e disk. In this pa ul ar
afsi Pt AP S R ikt SpRGE ot fﬁs ﬁwﬁaasg CfRseH| @ location
particul arly devel oped, the first transponder y for
eRklgpit pagishy radsaélydwyarrd tha eatsidgdiaspeterofibpdata atgrarsmarqa of the data
di anet er and which surrounds the centre hole of disk.
Thtiosag2@iskr ansponder can be used primarily for item
check-in (or return) or check-out (or
In this particular application for which the present invention has been
particularly developed, the first transponder may for example comprise an antenna
which 1s about 40 mm in diameter and which surrounds the centre hole of disk. This
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

management functionality by storing and transmitting the armed or disarmed status used
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borrow ng) functions as well as providing

functionality of the arnmed or disarned status for
security purposes. The second transponder of | arger

size is placed at a comer of the storage case for the
Ginhoctlolie EIENENIANSREALRT TREIAR: UBHd REhIEBRAdrtal o store
enhance the security 25 mahagenent functionality by

skarin nd transm,tting.the armed or djsar . tus

o8 RYR. SobbAPaTIn PP B e Phnd R e

| arger second transpongder. _can alsq store the t e
Y ETOZARNL AL, fuig K F@éﬂﬁ@tlaggmq@wlﬂ»hprpy@%ﬂﬁﬁ& identification
transmit this to the interrogation station, this item
cthabthiteiis an sspciptpp datp diskoarh 5 pEBY PYDhgighpiorguires additional
identification that there is an associ ated data di sk
ssectirigSeatuEPandidenti Bdatioh had addiipral sscuAgdiperaioas intthe relevant
security features and identification and additiona

seaithétion WBeakiA8a ukét aR9incehe&ant transaction with
the systemuser carrying the item Preferably the

first t
pot h b 5r ety S GERY B pbiR A8 AR KP RERADARE botnstore
| GahedonT et Bidio Rl TRty Moad e Y 130 R, 18 Reundant item

contains information concerning the item 10 _ )
cidgnidtiqation dpta pnalyding: cyan fata yhidheontpins ip pgaatigheonceming the item
apparatus to detect the particular type of itemfrom
welassifidatien gipgradtdingrtike intarrgati@aapparathistto detettt thapatiaular type of
rel evant data processing operation in response

t feh dfotn walkl Resipiadare Being iréddcat ite hitael e revanhdata processing
uniquely identifires the item the redundant security

Bﬁéré‘tﬁ)nqﬁtré’sgbﬁ’s%l tHEH A2l Fitdni e fid Aign 3B SWARH uflfquely identifies

S
disarned status 15 of the item the interrogation

appay.at us bei ng operative to read the security status
data and to disallow or allow predeterni ned

transactions invol vi the respective item dependent

e RO aeusY St ean rEe Beie vdlcariat ah A Ggaed stetus
stored by both the first RF transponder and the
setibaderrtherntagperiioseppargtus being eperptind todeadtbe seuabpstays data
data which includes at |east data indicating the
pamitentsatiewan atlbe posieenaired tahsdctiensries@enmiiterespective 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
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,
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20 item The first R F transponder may include
additional data stored and transmtted thereby, the
addi tional data being selected from a branch code
whi ch identifies a sub-category of provenance or

owner shig Qfde WicH difes dnPofSHumup in‘sdm{@&htfﬁiie@ ASwRIAR the

of a nunber of sorting categories in which item

c {1 - ctive retrieval,

a %‘t’g?%u@ %%%ge\f\lhq?rc{%g%g%%f?g e%%lnﬁ?%}%%taﬁon about one of

a nunber, of ssi.ble transactions.in which the item .

nas | acttes el o Siowided DGR AP oRF of fpyifeh o FPisivle
providing information on prior transactions in which

t ensagtioaprithwhich damitann e logt beenimgolygbl i sher or producer
information data. In a second aspect the present

i nvent frasacioadhipeydathgsoddsgdnformationusepriar tmnsdctipmsanywhich the
with the itens to be processed in transactions with

Si&h BRI bR iSvod@dPindi ng data 10 storage di sks stored
within respective storage cases, and wherein the

{1 ansaigns o BOLYE BRI &R | nel ude per i tt ed

borrow ngs an sequent returns of the itenms by

usor & BrATROR HPHE e TaeL 1 PR AR 98y £ reph, T fleina

each itemtransaction using the system and the ..

i erary wiathediemagp be Rrasessed B psationa vitheysiendses cqpprising data
W th data storage nmeans for associating the library

usteragd Biskslgtoted fwithém respeoliive btotage casssypadtvheeein therfrapsaatigns
borrowed. Possible and preferred features of the

Pl s RiMg the et iiudeipetmittedvbbreowings andadsequentretums of the items by
particul ar reference to the acconpanyi ng draw ngs.

Uisetst tHeSy$tOmBRinaHeradle0@fn HbRRY uldi€ ploRrfing @Rr identification

illustrated in and described wth reference to the
dﬁﬂ}%ﬂ P g1 & nsgg‘[io Gt the' S, ahlt %etih{égrogﬁi(}nha%paratus
i g
sCopé o e i'nvention. 1n e draw’ngs:
being operatively associated with data storage means for associating the library user
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:

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

Fig. 4 indicates possible operations at a checking station for security purposes.
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20 Fig. I illustrates an item having a data storage

di sk and associated case wwth RF transponders useabl e
in a systemof the present invention, Fig. 2
schematically illustrates a system user presenting at

a tranpRacikRmh ifhatdt@Nin thdd@winks iphdlidati@tiFoMonPadsel Ry
processes in a transaction involving an item being

bﬁ%tﬂﬁﬁ Gof LORR16 bgﬁg Egnov@ﬁgbfafs@nguse% 11 RdLE Rk where the

possi bl'e operations at a checki‘ng station tor security

pur poses. 8 e.systemillugtrated in the. draw ngs
RIS o A LA OH St 04 SloF e eyl 40 SIS 54 g storage
item 10 being borrowed by systemuser, | | froma .

| digk Bopnigd it & storage caspP0aphirlyisishoyyg baving generdhy conventional
conprises a data storage nedi um 15 shown as a data _
stanstageiond Tok diskUihthes a icentral bolerldder ccatregibe disk dhringdata reading
shown havi ng generally conventional 5 construction.

Thel wiiske dferdigs andeynivhivh thodigk kheldwithianhe ¢dfhgtde An annular
di sk during data reading and witing operations and

binalhi €1 Frb&adl Sdtwbsh Mekehud hilen 7the teASnikr da sfage area 19.

annul ar ‘space 18 is provided between the central hole

L A ofssS 5 B RSA o T o
T EREERICTANE R A SO e

the transponder neans in response to external o

i ansmitebly Ga trenspoaler mepne in 1caprspo tedRxternal aptsrregationisigaals.

a first RIF transponder 25 which is a relatively

smal | eThstrasgondeanemnaetprispsd first RFaranypoadeRF which is a relatively
transponder tag nmounted in the annular space 18

bah AR Bizbd B atsPBAdeR! pateduarfy /andEID ﬁ*z_ﬁlsttﬁlﬁieﬂ f1Gh@Reddah 1R annular
the data storage area 19 of the disk 16. The RFID tag

5 . : .
adBY'8 tﬁgg@%% ﬁnlgrc%f?llﬁ‘ehl whﬁngEe in§id€ Iaia?n%% 02 ﬁﬁép’ cg%a %Eraéé area 19

assocCl a ata 1s stor

athe tiid™ The KiFEIRLS bd e FobRy Ps PhmplCfi I BRBE8MAGhe an

transponder 30 so as  to ther eb%{ provi de inproved . .
desseetted menagy in which datajigstged ag %RHﬁ@lYlfl&ﬁ@fﬁBﬁ&é}l“@e antenna

can
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 comer 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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al so conmprise an RFID tag with its respective IC chip
31 and antenna 32, the chip 31 20 havi ng an associ at ed
menory in which data is stored. The RFID tag 30 is
nounted at a coner of the storage case 20, shown at a

CRTBhicRfcd b ehd ddta Adradb arall0GAd hétedthe Jle@@&i‘nty,ﬁﬁ duddrlyVthe range
radi ally béyond the outside dianeter of the

t@@%ﬁ ctffi€3ecitg Hep 5‘%’29?‘4“35 |bélﬁr‘82é@? s gn’ghiﬁﬁaﬁ"é‘%dnésof
ror ook 062&@?5%13) S ?%é% e ipetabfet St o Rogurnr

is 9 not shielded by the data storage area 19 and

hBerause IﬁEIQ:I’é’t?@@PFX/PWS aFcevaigh by I2pvernmentpT gEmilaragfhorities,
whi ch the second transponder can be detected, is

galatable freymensyelohnd T foe pumposéFifthe prgsen? Systmawaij/rebb/ congested so
operabl e at the sane radi o frequency. Because RFID

f thacuerlCthe Bangl Sree[’{\leﬂcj? RGBoeH tehsPondeBME liREG 1 bOMmosd atickpable to
authorities, | owabl e frequency bands for purposes

olfeg[lllaﬁ)rﬁ L&REMesS %E(ﬁl’i@lﬁ’%@ C(ﬁhfh@ﬁ%é qRRY e tRth &shspbilREs can

using the same freque for oth transponders is

Q9 pe, rore 4 ce t abl
aﬂfnt?i)?y{h SE tr%ng eraoga? rrggé%@%%@f?m coglg'fared to using
trapnsponders can i t he eI ec i cs of the
i ﬁ?@r%&aﬂ#eaﬁleana saﬂ%%gfg%m%mw&ﬁ P& xgmplsimgy 13-56
dlfferent frequencies. A suitable frequency for the
RMHE. tlhiggo bo pprireiatstl honiey erl Hiab the presppAnventionds pes Hmted to
appreci ated, however, that the present invention is
ntrhnslpbmﬂetrse«ibdralingtat asﬁ;g&md;&rrmmﬁmhd;)ng at a single
common frequency. The RFID tags useable in the present

syst eMrRARFAT 143k A8ABIcdn HRS fredeesysheal éan bel s‘teﬁlﬂﬁrdwofﬂ'tﬁél thelf”
needi ng custom sation. The nature and format of the

SR R 1 (o
D L e

present invention The tags can_ be based for
e iransppedernialthpeh the brgand &ﬂr@aeﬂhwfmmquoagnqy Regaiqug to the
Philips |I-code SLI, Infineon, or can be based on
psyspm ef te pressmtammnds) dléméagsp:@d bb pasednfor axanypleren epsd standards
suppliers of RFID tags and readers.

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
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The systemincludes interrogati on apparatus 40
i ndi cated schematically in Fig. 2 20 which is
effective to renotely read RF signals fromthe
transponders 25, 30 and to process the identification

dag sarARElu8Epethditiad ¥hRtoiAleY dndQdbde0dht tIEmRGf fleGRAlsDyaRéllibrary
thereby control the transaction involving the

F ERREAL i’laj{% dﬁéfeﬁcﬂa% rpg&ﬂﬁé‘ﬁ%mdeﬂﬁﬁ&ﬂﬁn qgfhg tﬁagec(ﬂjt el\égrgitelﬂ dnsaction

processed. tically shown 1 n

system can be i ein | ibrar and the jte to be
PSteleaiten b dndBEpi AL chirhE aY oy S a8 o G cairfer 38eh as a
conprise the data 25 storage disks 16 stored within

t Hoars ed dechanaalsobe datpeted andhigteamopaiad remptely\PydkF sigeals. For
items 10 10 can include permtted borrow ngs and

sedzsge) ¢int useel Lmag pofsenthenérhbership gartlaéa réademstation esoghat the
11. The user | | can provide user identification at

t fierkiidentiof argiagheriihformatica®acdrhiag thaisser1g abiliey sttty to borrow
e.g. by the user | | carrying or presenting an |ID data

CRéhd ROmMIHE Hbﬁi}{ %Prt%'}ﬁef& arfd@fs€d Ym(%o‘ﬁt}gﬁﬁé 1 2ShRBve tra[l:nsactions. A

detecte? and | gated renmotely by RF signals. For
5 - t he. . I i D.
PSR A7l RS o BT R 6 o

and ot her__ i nformatj on concernin he user's ability o
atheRBPEt yThedNSEPEHIRn appaplys Y 8 e onepiigely Esprased with data

read and used in controlling the respective

t staregaend proscssing mrans Bhidigs eparetivgo jassopiatpihe Hbrapheses

the user is pronpted to place the item 10 for

suientification With thatespectigaiterarbemgiar@ivgd. . debbdws pessible functions
operatively associated with data 10 storage and

Pp&aERmRH BY tREARSrodhti GNapparaBReIaukng allBras i Ré@sd MRlertaken at
[1brary uSser identification with the respective item

bﬁf.e?gad@f) %}E‘@%}Wﬂq Aﬁihgu%lf?%gg)\i\ﬁ’yiﬁgﬁ%awrp(?oéegﬁ jttol e understood that

perforne the i nt tion®apparat us uring a

Y B BB SRR L0 b ISR L v

understood that _the flow diagramin Fig. 3 for reader
sthespgp logic Heworillibe appliqaplerfonths ey ofdteinsd thelipsarygise. only
the same logic floww || be applicable for the return
ofvhen both ttaospohderk 2by H are deteeted,dhdnythe whimnl Obwillbe successfully
transponders 25, 30 are detected, then the item 10
Wdthrn&iE; oficew s helltent shauld votitathegiofchelrasirst@inet e thetlidiary. The
shoul d not be registered as returned to the library.

Tﬁﬁ?errogation 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
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 W(099/64974 or US 6,704,690.
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i nterrogation apparatus 40 can al so include a checking
station 42 having a gantry 45 through which the user

| | passes, the gantry including RF antennas to
transmt and 20 receive RF signals to and fromthe

t r ans ppdisiratspédiRr 2§ e6tel @nd frafbmifk daboién pRaEfiBten data that
functions perfornmed by the interrogati on apparatus 40

‘ ﬂb‘;@ﬂ" arafi d dediifn 1PWRILE RASES tradf&Rler 25 i
%?ﬁ@?ﬁg? oéggsesﬁ%ﬁ%ggaéfégﬁb%s can be genef%??y i
conventi.ona nd .such t s, 0f .processes can be..
AL o B e PR g PR B pRSRERIrT RN S inghuces

pat ent specifications W99/ 64974 or_ US 6,704, 690. 11
THeeuRty status dat tbaianaudesecusity related rﬁl&foww@rﬁ%&%ﬂ%@l?w&bh
itemidentification data that identifies the .
plartshationg invekting e oespgeiventginulA argl fysthesinelndestaé lepptrseme item
transponder 25 is nounted. The data stored and

t idansidatibe dath yelhioé tsthie padictilandatp etockge nd@ium d b5 wdthin the container
security status data that provides security related

| 5 R RinkRfan stk A NGerif Q¥ 82 fofel %?%@&ﬁeﬁ&@ﬁve first transponder

involving the respective 1tem 10 and farther includes
al | east sonme item identification data related to the
particul ar data storage nedium 15 within the container

20 and consistent with itemidentification da store

g1 fhe PR gt HEd by s omuendeges g RSt RNE satus
stored and transmtted by the first transponder 25 | ,
aflasa thah proyisles secarty retajedsin fprmation effegting alewsablp anspefians involving
security related information affecting all owabl e

t thamespettiventen Hi GThe segurity atuselapaotindes dataimditatingrdnearmed or
security status data includes data indicating an arned

Oflisarstic@atARbrihAdesecle tbi8. THS RRGtdgaton higfiratddD is operative to
interrogation apparatus 40 is operative to read the

Sfeﬁg el %cﬂtggﬁﬁs%{a%nﬁﬁg dsuéty %P{aﬂ%t‘éﬁet@ﬁﬁiﬁ% transactions

predetermn transactions 1nvolving the respective

RO F et e 480 SRR et RR STl a0,

of éd and transmi
the first transponpder 25 is unique,  to, and therefore .
ukhetienydsngfsgtion data S‘?rﬁg %flimsemt%ﬂ by ﬁ%‘tt@P%lﬁ’é‘Sef 75'is unique
medi um 15 by which the first transponder 25 is )
oy pnd therefore paiquiekyddentifies, be pardedlarista storagamediwmy by by which the
t hat uni quely
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
data identifying 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 common with the item identification

data stored by the first transponder 25 of the respective item, whereby there is at least

some redundancy of item identification data stored by the first and second transponders
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identifies the particular data storage nmedi um 15 can
conprise an itemidentification code by which the
respective itemis uniquely identified and which is in
use linked with 20 data identifying a particul ar

stsfz.@ﬁf HRElteWN Q. | Phee RABARH [1BmAddntiBesRfml da@lint Y& typO8ata which
respectlve item Itemidentification data stored

and tra

AR S SeterhlaG B R b SO RRIAR ordBling A€ w5 Sation
heltemld M|f CMIO dat a 0 ) r. St

\IPRAFSROHED OSSR BHECHEHBG OF T4 10 G WHER By ik e being

is at |least 25 some redundancy of itemidentifjcation

dstdand toririgiatsya relsuartidptgpregrasiRp epsietiany g fespergdherctpp

25, 30 of each item 10. The redundant item

i dent i lhionapbssibldaparations ifitbie mtéryqpaticlaszpavitiscd) (ateithteathegeader

i nformati on concerning the itemclassification type

eft@inl Nricheckin} SN dects aRPRaasd RE stials GrofiethRGbednlde

particular type of item 10 fromwhich RF signals are

b[?arfag?ndew RS edrd at%r{ é@?{aﬁ% ﬂﬁ@l @&%g% orf@hA R@*s@%e%%eﬂ%

operation i’n respolrse n ohe possi bl

oper the inte apparat us .4

i Breoy tordarorrdpdd RN Ry SRR bt bR spmgponder 25
detects and reads RF signals fromthe second

t s asaerptesn alamesignil Brthosg srpesteddph sighasly foppthe first RE

t hereupon scan RF signals being detected thereby for

t trensporplec trechoRetsdterh al tye “fatapmm signal amenbé avisdalfor padio gignal, or
transponder 25 and will generate an alarmsignal if

t jne Be eix plecttiesl sinabiodnitilate dnbihier icsgorfst Bwth affa clddure of an exit gate
transponder are not detected. The "al arm signal™ may

D& & AdPUA] st nRUHL B %ﬁé’ﬂal i1RErro gt 408yiliNicRicedk sb&ml

Si gnal to Initiate anot response such as a closure

OhaBpafit hrf BlusOlr M1aBLELitc b fndd Blifer TREORKty. HBwever, the

errog e secon
transpond r flrst because Si z
BlEIEa R fersoy pesssapl Ben o ok fphe ?ﬁﬁqzﬁf‘%’é’&&?ﬂ Fap B2,
not necessarily then ook for the first transponder. ,
Forecking siatien 43tif s intewegaterglesaci the pecand tramspppder and determines
i nterrogator detects the second transponder and
dehtaethoiinfesnationads cdrieet {(iref disamated statusy, thoproeess efils there, However, at
di sarned status), the process ends there. However, 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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reader station 41, the interrogator 40 will actually

| ook for the first transponder if it detects the
second transponder as nore information is stored in
first transponder, though it should be noted that the
SRANWERE BeCiusd 8F RELI MBS sn{elglesiﬁer tROSREANRY D AR ﬁ@ﬂipl}rl]) tag is

the 20 interrogator is’randomif both afe within the

etecfion zone. | 3 f e [

PRSI Boct B isf s PREBAGH o o e AP g
identification and security functions even thou -
SRIBHAS P ko HRUSIRE TS0 FROVIEE FESHELY SAHES FSibhiseprE detepivity due
a central concept of the present invention. In
paritsilargerasize. Wigvieshelpss the sesend transpendes e sotpyeviflesidentification
RFID tag at the centre of the disk is to provide 25

| dienand the@tre tardgdr formtateack up séle bf alestpiicution, ¢ agf tharirst

al so provide security functionality. 13 However,

besirpsRIePlagii! feni@bdltinvipiid %Ml losSdrzaniaped. det ecti vity
of the first RFIDtag 1s limted for security

PUr POSEShe agfer&ﬁieﬁﬁ;ﬁirﬁcﬁéﬁgqgﬁ%]@oﬁ E‘EHSEJSH&'? ¢y s contain information

t ransponde ag provi ousingis to
Q%Pvide security status as it has good detectivity due
t 13 FAMPEY/er si ze. Neverthel ess the second
transponder tag al so provides identification 5 data _
and ¢ hapef owBe det g diemarlaasicU@IKtynp Whirteredgrs to a type of coding
identification, e.g. if the first transponder_ta? i's
r yseveidiat identifes éutheiitein for example isckasieg)e dooK, @ mylt volume work, a
preferred enbodi nent, typically both transponder tags

coD aividleb fpel eratiithe sfétm dFaEPresnngiverttion, thepgpedditaidentifies the
or itemclassification type, which refers to a type of

cedh 'ﬂ?a 4S8 rﬁn%(ﬂ@rh shdffitd EDSsherdhpbh he ihRFokfion station will
exanple 1s a single book, a nulti volunme work, a CD,

a video tape, etc s in the . : resent

R AT o O e i W R Bl phonRoBE T

data st orage nmedi um such as,a CD whereypon the = . i

i nt er r@dat i dem %EIF%I%CP ¢ (SQE‘ziHmF%Fa@Hoitﬁl@rcose ) which uniquely
transponder tag with the sane identification code; (2)

i {dentifiesshe iterncthisi code saaetimesding kpeynas(ap cacoessiggode” or
code") which uniquely

“aceession number” and which is allocated to the item upon first acquisition and

integration of the item into the collection of the library;

3) a security 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
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15 identifies the item this code sonetines being
known as an "accessi on code" or "accession nunber”
and which is allocated to the item upon first
acquisition and integration of the iteminto the

col | eqtih on Phrahdiecode Mhddhyidedties @ stseatebdry of pafvitRence or

namely the "armed” or "disarmed" status to be used for
DS RONIRTRNL RSLISARA Honlh { A U SRR wer
whi.ch . identj th d t I nd tor, .
eaiffcm pryFeiped B BEASER PRG g s do Aope Py PIOEE Rt
transponder may al so_include additional data stored

and t r@hsnia toaleode pdicyiefinghenepf @ numben pf sating gricgegies nto
selected from 14 (1) a branch code which identifies a
swhich Htestpon yandfe qlassified dorcstorege wrsslestivgretrievahe.gi sarting
(this can be particularly useful in a public library

Nt eporiks thaethe libany adopi fodedsgwhelvinghm one branch may be
returned to any of the other branches); (2) a sort

code which Agfd0esieAMRctPhrodidey HISmdon 386I0RE of a number of
categories into 5 which the itemcan be classified

ie
for rage.and. sel. Y ] . of t 4 .
(BBl RS RAT P MR P Y Boninfollad B i Hhem o on toun
(3). a status, code which provides. infornmati on about .o
o B SRR SFlopex 5iaspthet PranlhOF ISR ORAI! Gask & (R gL pranch,
has | ast been involved (e.g. if an itemis on | oan,
oftcl;s reserved, or belongs to another branch, or is in
transit back to the original branch, 10 etc); (4)
t ransa@i ontransadtionhisdatyalagrmyvidingdnfonfhationadn wior dransactions in
prior transactions in which the item has been invol ved
(®h&h tHARE hasech @R (e.g. number of loans);

(5)  publisher or producer information data (e.g. a code for publisher, ISBN,
ISSN, etc).

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
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

15



(5) publisher or producer information data (e.g. a
code for publisher, 1SBN, |1SSN, etc). 15 Besides
reading the famly and application codes to determ ne
if the item belongs to the library, the RFID

EPetROperfctmdB b Kh&wh U8R frindaBifor doRFLLd Gl fuchlab Hdse
type and performthe process accordingly. For

e@%@%ﬁﬂeﬁ'm P%teﬁ't E%Pcf‘lh@zﬁloh%vﬁ)%)%% f%fosa 684, 6@ rrow ng

Scan tase ag, process
the |

[ : ) | ar | at ..
ot ur e SraE anderBipeh o s At ipeRbor® ap{or 8giflons may
is 20 registered, and then, both tags are "armed" and .
HesHaade tpdhg feglwqug)f wgble apfl geeferse bodigpgri(s) of the invention as
schematical ly several operations that can be perforned
bhyer¢ih describbdwitbgatdepartiap frameathe spisinandsspe o bthe chvention as defined
transaction nonitoring and control system The
Viarth@slgingperations illustrated in the flowharts of
Figs. 3 and 4 can be readily understood fromthe
precedi ng description and also fromsimlar processes
and 15 operations performed by known library
transaction control systens, such as those described
I n patent specification W99/64974 or US 6, 704, 690. It
is to be understood that various alterations,
nodi fications and/ or additions nay be made to the
features of the possible and preferred enbodi ment (s)
of the invention as 5 herein described w thout
departing fromthe spirit and scope of the invention
as defined in the clains. 16 CLAIMS | . An
identification and security systemfor itens to be
processed in transactions wth systemusers, each of
said itens conprising a data storage nedi um and a
container in which the mediumis |ocated, the system
including: 5 RIF transponder neans nounted by each
item and having identification data and
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security data stored thereby, the data being readabl e
fromRF signals transmtted by the RF transponder

nmeans in response to external interrogation signals;

and interrogation apparatus effective to renotely read
GANE signals fromsaid RE transponder neans and
operative to process the identification data and

ecurity. dat Q derived framthe. Rl ' :
ont r o1 R ol S5 1okt s 5 FhE o RB SRR plsgetions
dependent on t%ﬁso atg processed; V\I?ier ein said . RF .
t¥ihBisisAeSCrBaRho Tispg g SomRIFing & datg sorpgeTnedj B gy @ container
mount ed by the respective data storage mediumin a
powhidhathe eredbim isdosatedp the systemrindgdingon t her eof and

enabling reading fromthe responsive 15 R F signals

of datrRF shpesidbynehhamofinted by tachriepoaddravirtghderdditcation data and
stored and transmtted by the first transponder

| Redigiang star@dmhbféﬁ?,tthé H2abkae réhRle Hha RFdRAkIstiasmitRe by the
particular data storage nmedium by which the first

t ' . ; S der
RERRRROR: i Bn B Rl Ble B SO R iSRS
medi um nounting the first.trans der js. at e €.
secon dnﬁﬁog?t%%%?ﬂﬁ%‘rs ebé?thvﬁ to %Hﬁﬁn‘% ¥ "j'e(f afdnﬁg Sly%'glls tﬁltog}lsald RE
separatedfromclose_proxirn'tytch_efi_rs(f .
tiransepsetmeansfid opamlivety nresest heidmuficapn daandmspaiy data
and enabling reading fromthe responsive RF signals

f devived Fronmsthe BiFfcsi gnabsremgd dm dentrod thedranaactipn insg 1 ting fheygspective item
the data stored and transmtted by the second

td@emn&eﬂ,eicﬁmludwgge@ecuri ty status data that
provi des security related information effecting

al | oval g sac k@Bondd i Adlubbe T espect | ve 25

item an urther 1 nclfuding at |east sone item

identifjcatiqn datg relate ti
St or agbl b AF SR RCE ot e e ARl it e heihfin
with itemjdentification, data fst red by th :
B anbling regota ipfaeguiRRaheroot and <G Fealing framfhg responsive
in claiml wherein the data stored and transnitted by
t RE sighils of date atesgsiondibat fingt ranspondes thgidase serediand gransmitted by the
status data that provides security rel ated

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
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

item and further including at least some item identification data related to the particular
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5 information affecting allowabl e transactions

i nvol ving the respective item 3. A system as cl ai ned
inclaiml or 2 wherein the security status data
includes data indicating an arned or disarmed status

Oflath BRrdRTRRIGHth Wathid @cohtiel SHdedohSigRht With it&RRdAlidStion data
bei ng operative to read the security status data and

t ' : erm ned transactions

[ %t\(/)%:d\slhﬁ,l r{lég%%ﬁg&rngéltpigs\gttﬂag{é’%ﬁ?%m dependent on the arned

0 10 ,di sarmed,status., 4. A .system.as clajnmed in

ohe of A SRR IS Weiaiti | ndied BE AR st S bl oy e
data stored and transmitted by the first transponder

i frst Hpegpendes furthey inchudes sepuatyHatysidaty that prowides secynty wtated
particul ar data storage nmedi um by which that first

t mderspdiod effectsngmblonibld tranfactidnssipsoleimgabke ehpdctieel item.
claim4 wherein the itemidentification data that

UBj quelysydtem ddeimbd @sclaife] PAZ Whettirbthe deduditp§taha@fta includes
medi um conprises an itemidentification code by which

t B8t {REORGE ¥ GrehdPEP digarBd &gﬁk xf{h@%%g,béﬁ\%q}eﬂn theVilerid gation

is linked With data 1dentifying a rticular system

- STt by GRAAAE Yo i Tud RIS e it Rt 6 T B o
claims 1. to 5 in_.which sai at | east. so item 20
i BEetermingd fransactiqng invobying theespertiyediam {fgwnéﬁzﬂ Pphe armed or

second transponder includes at |east sone item

i disanmedistades. on data in conmon with the item

identification data stored by the first transponder

oft. t he Arsgstpmcdsiclamied ananywhe o€ blairhhetel whezin thedsin identdication
redundancy of itemidentification data stored by the

f i fsto?é%nﬂﬂﬁa@ﬁﬂitfeﬂ%‘9%’@1?@?&&1\%&&?%&&&%, ahd tRerefore uniquely
systemas clained in claim®6 erein the redundant

| [ RMikde H)te'rﬁfagtﬁﬁidr BQtaqsﬂ)tr%:e ﬁéiiﬁlﬂc’blty@ﬁla% @ﬁfﬁrs{jégﬂpm& b mounted.

contai n$ | rmati on corterni ng
cl assificationéi% e,18 .en

oPpar afuSael AR iy aSREY phei e iR TR ARE P o miauely

which RF signals are being read and to initiate a.

r &leatifien the perdicypodadia siprage Hi5Eiua PURPTIYSS PR EpBAdentification code by

t I:v?lgc%ttgé respective item is uniquely 1dentified 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

18



10

15

20

25

8. A systemas clained in any one of clains 1 to 7
wherein the first RF transponder 5 is a relatively
smal | er sized transponder nounted by the respective
data storage nmedi um and wherein the second RF
t ¢rabEROEehiteirSgaioh Abpirhtve to/ddiédt BRIpastichfar typRNFRRACELSm which RF
havi ng higher detectivity than the first transponder,

ik i AN
e o PR s kol rsponse
i@k&ﬁrogation apparatus will thereupon scan RF
S|gnéfs bei ng detected thereby for the expected RF 10

sjgnals fromthe associated first RF transpopder d
oBIT 2 B i s SiRst Ang ogaar s | nghBhGBIBE Sist RE transponder
signals fromthe first RF transponder are not .
distagelativicly smalerssizet dranspond¢ranonsded by thayesperiivefdatg siirage medium
1 to 8 wherein the data storage nediumof the item
canpwhaein the shkatiad RF omaag@nderska elativety lagpec eiat trahspbnder having
therethrough for centring the disk during data

I BigHENHRtREiviYY thah A% AREFRsh Uy, “ﬂi%ﬁleb?rif 8 fitbRb gtidh %ﬁparatus
storage 15 area surrounding the cenfral hole and the

i j i t . {

ke AR F bl SERL O Lol Rppoh8 M Al
nmount ed in said annul spa . be he cent.ra
et B et e AP RSB AR AT O PA g Grpesied RE
10. A systemas clainmed in claim9 wherein the _ _
ceignals fram the agspeiated dinst Kdripspensiepandsy Bl geperatoancalangy signal if
receiving and |l ocating the data storage di sk therein,
athdsevirpreeted RiftsegnalOfrae tonfirsARF trasspepdardes natslewotedt ed

at a corner of the storage case at a |location at | east

par ti ajlsystemdis@ldinmedyoyhnt be clalthsi des dhamrbi he dob stongge
data storage area of the data storage disk. 11. A

S ' ki hiiBg: eRiHough f
 HEHE R 080 BE AL LR o

oEEROBE ok bl A e B e b 3 b e Yt storage
L R T -
classification type enabling the interrogation
afpastrags are wiareiotha first RBimanspender is ounted in sasdhprmubanspace
\Aﬂétsvr;er? Ele 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 af 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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signals are being read and to initiate a relevant data
processing operation in response thereto, and 5 an
itemidentification code which uniquely identifies the
item the redundant security status data including

dat a igl gah WhehadnRii¥BRfohattlS@ni&Hins!tAd #8m cRbsitifRion type

item e |nterrogat|on appar at us bei ng operatlve to
r - r
AR P P S e om i

ct| e |te end armed or dis
et being 60 and §ERRGTAR rdanhiu® prictrsie APeRRRR St wsponse
the redundant data stored by both the first RF
thaistherdier and the second RF transponder further
i ncl udes housekeepi ng data which includes at |east
dat a i anditemaidengficdtion pode ehizhaeiquel ytidentidies thestenp of t he
respective item 13. A systemas clained in any one

ofhe ¢écuhdEnt Sedudityl Aatvh @ate intlddiey ddts Gididtind bn bimesisp@ivdahed status
i ncl udes additional data stored and transnitted

t OGLER¥m O%Q nt Wﬁﬂ@%ﬁlbg Qﬁ;%ar%%e 5’eln§)§%~ﬁ&1\§:% SEII8He %Jcﬁfﬁy sfatus data

br anc category o

R a8 B BV Rl bkl GRenf Bk iGN i
the 20 itemcan be classified for storage and
seapspdsng an therarmed g1 disgrmed statls. code whi ch provi des

i nformati on about one of a nunber of possible
t Fans abtsyssem as glaithedin ddim |1t wherbiadhd redundsabdata potadinydpoth the
transaction history data providing informati on on

pfitsOR Fttraasppadéd andshd secwid RA tdahgonddrefortiasnddedn housekeeping data
i nvol ved, and 25 publisher or producer information

d@'ﬁﬁh inchich 4t lefst WLFML AR gGhprd0ehanbe ke ORAeiRhip@f Fhdespective
to 13 wherein the systemis in use in

item.
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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alibrary and the itens to be processed in

transactions with systemusers conprise data storage

di sks stored within respective storage cases, and

wherein the transactions involving the itens include

eI, M (A ephtBRLE AWNGSn ARY oRUBSESHEN to N8 twHcidin He $/58m is in use in
itenms by 5 library users, the system being operable

upan. library. . users providin [y i ficati -
AR R B S S R DAL soforise data
and the interrogati on apparatus bein perati vel )
a4Yags %@@&twﬂ ﬁ“tgg{ TESREE Y%ﬁ%raﬁ%mssfaaﬁ? W%Q?b‘bﬁﬁ’ﬁt“iaﬂ chops
library user identification with the respective item,
bevelyingdhe emasincipgde 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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