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‘relates to an RF (radi o frequency) transmonder i dentification sylx$n and

protocol,.and nore particularly to a ﬁMHH’ mmlﬂm mErot ocol to enable an
interrogator to identify a transpond up of transponders.

Techni ques have been devi sed over_ the yeas®smhereby a nunber of = renote
stations share a common channel of communication. Fromthe early days of
the sinple Al oha technique, to the circuit-swi tched tel ephone networks,

t echni ques are evol ving and include the present day network medi um access
control techniques such as token ring (I EEE 802.5), token bus (I EEE 802. 4)
and Et hernet or CSMA CD (I EEE 802. 3) standards. However, these nedi um

access techni ques ar ' ste such RF identification
wher eby the renote é‘?‘a??f)'ﬁﬁ;ﬁ%’?gggég‘?ﬁb@%‘g’éb% $$'stt§“\ %“‘ﬁ’é?g’éng limited to
i nexpensi ve transponders having a lowclock rate and | ow processing power.
Furthernore, the transponders do not have a defined network structure

whi ch t her efldflS pPOWENTION heelases ofo ' aok®F pradid nfreqhiendy)i aeaispoR& t O
the nature o‘i t}z_e radio frequency field, the transponders also do not have
the capabi | 14SptHicagan exstem cangt disatecel endomase partioulodlydée sa isystensiand ar
way to carri tecti S ch.as . in.CSMA CD. A nupber of nmultjple
access techhlﬁgaggl &o%h%gt@mﬁgﬁggﬁgg t?%a{g?'gtlgﬁ? é’éﬁf‘éﬂﬁ'@dqrdggm figEP A have
been devel opgflspdidlesd.€ di scussed bel ow. 2

Techniques have been devised over the years whereby a number of
remote stations share a common channel of communication. From the early
days of the simple Aloha technique, to the circuit-switched telephone networks,
techniques are evolving and include the present day network medium access
control techniques such as token ring (IEEE 802.5), token bus (IEEE 802.4)
and Ethernet or CSMA/CD (IEEE 802.3) standards.

However, these medium access techniques are not suitable for a system
such as RF identification whereby the remote station's processing capability is
largely limited to inexpensive transponders having a low-clock rate and low
processing power. Furthermore, the transponders do not have a defined
network structure which therefore prohibits the use of ‘token' passing
techniques.

Due to the nature of the radio frequency field, the transponders also do
not have the capability to detect the presence of other transponders in a similar

way to carrier detection schemes such as in CSMA/CD.

A number of multiple access techniques for systems such as Radio

Frequency Identification have been developed and are discussed below.
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~In Eur opean Patent Application 0,689,151 (see Fig. 1 of the acconpanying
“drawi ngs), a systemis described whereby a transponder in the field
transmts a request-to-transmt signal (RTT) after counting a randomy
generated nunber of tinme periods and awaits a first acknow edgenent from
the interrogating termnal. Upon receiving the first acknow edgenent, the
channel is assuned free and the transpgnder proceeds to transmt its
identification information. A second acknow edgenent is sent by the
interrogating termnal after verifying the received identification

i nformati on. The di sadvantage with this systemlies in that there is a

need for two trahsnEssopeas, Rutentt Appsiipatioh t0)689,05¢ §§ee1 heigchanneft ¢hed
another to performthe actual transm ssion of the entification
i nf or mat i onaccpmpanyirg deawings), ddsistem us desersled y"hzereb@' arithndporder in the

conmuni cat i over heads and s| ows the. syst ol e. Anot her
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| onger than that of the request-to- transmt signal such, fixing the
time-slots isoassuaredafizet ambuhel trarsponderi pracoeds ¢s Seansminiitss idditifaativhe

channel is free whereas fixing the time- slots too close to one another
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transponders is large or the sane identification information is carried by

t Wo identification information. This process introduces unnecessary time and data
communication overheads and slows the system as a whole. Another
disadvantage lies with the use of multiples of fixed time-slots between requests-
to-transmit. In such a system the use of fixed time-slots results in unnecessary
delays when no transponder is transmitting in that time slot. It can be assumed
that the length of the second transmission is much longer than that of the
request-to- transmit signal. As such, fixing the time-slots too far apart would

result in unnecessary waits whilst the channel is free whereas fixing the time-

slots too close to one another would result in more collisions.

In another technique described in US Patent 5,523,749 (See Fig. 2 of the
accompanying drawings), the transponders are made to send repeated copies of
its identification information. Such a system has the merit of simplicity and is
aptly suited for simple systems where the number of transponéiers in an
electromagnetic field is controlled. However, in applications where the number
of transponders is large or the same identification information is carried by two
or more transponders, then the system would not be able to read all the

transponders or would take an indefinite amount of time to read all the



of nore transponders, then the systemwould not be able to read all the
“transponders or would take an indefinite anount of tinme to read all the 3
transponders. This is because the repeated transm ssion by the transponders
i ncreases the probability of collisions by a factor equivalent to the
nunber of repeated transm ssions. In yet another techni que described in
Eur opean Patent Application 0,685, 825 (iee Fig. 3 of the acconpanyi ng
drawi ngs), the systemincorporates an ihterruption to the interrogation

signal 10 i RnSFdMlerAITHI §s ibdealidef ﬂh%attekﬁ)gﬂed'tﬁfrﬁhﬂ?stibl?% the Hﬁﬁ%bonders
successfully read. The transponder has ans to sense he 1 nterruption and
to cease tr dmaoasesithe probatdkityoos eolividmseby atfactonpiquivaléngap’ the ntimhiseri gibr oves
t he performance of the systemas conpared with the system described in US
Pat ent 5, 528cPRated frangmissiods. however, be noted that the technique is

i nherently flawed in that given a situation where two transponders at
differing distances froman interrogator are transmtting their

differing distances from gre transmttim |
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note, it isdesambad in US Patent 5,523,749. It should, however, be noted that the
technique is inherently flawed in that given a situation where two transponders
at differing distances from an interrogator are transmitting their identification
information at the same time, it is possible that the interrogator is able to
correctly receive the information from one of the two transponders, if the
received power from the second transponder is much lower than the received
power from the first, such that the contribution of the second transponder is
insignificant so as not to cause any interference to the received identification
information from the first transponder. The interrogator would continue to
interrupt its interrogation signal indicating correct reception. This interruption,
being received by both the transponders would cause both transponders to
cease transmitting their identification information, resulting in the 'loss' of the
second transponder. On a less probable but not impossible note, it is common
knowledge that environmental noise can also cause occasional glitches in the
interrogation signal and if not properly dealt with, this could be mistreated as

an interruption indicator.

In the technique described in European Patent Application 0,685,825,

the duration or length of each slot is taken to be a multiple of the time taken to



knowl edge that environnental noise can al so cause occasional glitches in
"the interrogation signal and if not properly dealt wth, this could be

m streated as an interruption indicator. In the technique described in

Eur opean Patent Application 0,685,825, the duration or |ength of each sl ot
Is taken to be a multiple of the tine taken to 4 transmt one

I dentification sequence. Simlar to that, described in European Patent
Application 0,689,151, this fixed time-slot does not reflect the state of

t he channel yansmiagise sddntidication| Rytemded iSimilaH %o that d8ddribedeth Fufop@n 2
further technique described in US Patent 5,550,547, a tree- splitting
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begin transm ssion. If_ nore than gne transponder is present, the

i nt er r ogat ofhe ¢hannel angd ganses ypdue delays and psthus nebaptmdsedupon recei vi ng t he
"Fail' command, the transponders generate a binary random numnber.
Transponders which generate a zero increase a state counter by one and
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nobile, tinB is a critical paranmeter and the system woul d not be suitable.
Transponders which generate a one keep their state counter at zero and attempt
transmission again. Only transponders with a state counter of zero may
transmit. All transponders with a state count not equal to zero will increase
their state counter whenever a 'Fail' command is sent by the interrogator thus
keeping them further from transmitting. This process is a tedious one and
would take a long time when the number of transponders is large. Furthermore,
a collision is inevitable whenever there is more than one tag in the field.
However, the algorithm guarantees that all transponders can be identified, given

enough time. In applications whereby the interrogator or the transponders are

mobile, time is a critical parameter and the system would not be suitable.

The present invention seeks to provide an RF transponder identification
protocol which does not suffer from the disadvantages or problems associated

with the above-described techniques.

Accordingly, one aspect of the present invention provides an RF
transponder identification system comprising: an interrogator operable to
transmit a plurality of marker signals; a plurality of transponders, each

transponder having a random number associated therewith, a counter counting



The present invention seeks to provide an RF transponder identification

" protocol which does not suffer fromthe di sadvantages or probl ens
associated wth the above-described techni ques. Accordingly, one aspect of
the present invention provides an RF transponder identification system
conprising: an interrogator operable to transmt a plurality of marker
signals; a plurality of transponders, eagh t ransponder having a random
nunber associated therewith, a counter counting 5 the nunber of marker

signal s receqh¥efinfBBet marﬂe?:sﬁgeﬂawggo&ﬁv@nﬁom E{fmté%é%?gr AR tansmilsignsm t

an identification code when nunber of marker sig receive y the

transponder mepal ® tragsmandoidentificetionsodeivwhad thid hlindbee of trhanep GiEeils
Anot her aspect of the present invention provides an RF transponder

i denti fi cat ireecipedtbycthe transpraisice equatsuthe dandont intmbiesnassociated withthe
transponders by an.interrogator operable to transmt a plurality of marker
signals, ea PARSYonder having a random number associated therewith, a
counter to maintain a count of the nunber of nmarker signals received from
the interrogator, and transm ssion neans to transmt a unique

identification cotigothet RSpdUtOsOER pEQRRS ligvei@iohNBrovidds aRf RFt fraispdntbs Ng
marker signals fromthe interrogator; receiving the marker signals at the
respective tidentsfpcatibar proweoh tot remableonduqué neleatificatiort hef nemd eor smgral
count in response to each marker signal received by that transponder; and
each transpdFaRsPORGars iy AnniHrEpgater gipgratle e ransmit @ plurality apld smarkeiber
associated wth,that .transponder, transntting a.uni que identificatian
code. I or Al afict HARSREAE hayl AR Blrdo) g, S Pelafe Ikl oo,
counter to maintain a count of the number of marker signals received from the
interrogator, and transmission means to transmit a unique identification code,
the protocol comprising the steps of: transmitting marker signals from the
interrogator; receiving the marker signals at the respective transponders; each
transponder increasing the marker signal count in response to each marker
signal received by that transponder; and each transponder having a marker
signal count equal to the random number associated with that transponder

transmitting a unique identification code.

In order that the present invention may be more readily understood,
embodiments thereof will now be described, by way of example, with reference

to the accompanying drawings, in which:

FIGURE 1 is a schematic diagram of a prior art technique of RF

transponder identification;

FIGURE 2 is a schematic diagram illustrating another prior art

technique;



enbodi nents thereof will now be described, by way of exanple, wth
“reference to the acconpanying drawings, in which: FIGURE 1 is a schematic
diagram of a prior art technique of RF transponder identification; FIGJRE
2 is a schematic diagramillustrating another prior art technique; 6
FIGURE 3 is a schematic diagramillustrating a further prior art

technique; FIGURE 4 is a schematic diagr§n1illustrating an RF transponder

i dentification protocol enbodying the present invention, FIGURE 5 is
schemati ¢ repres@GRIRBN3Ofs ;%n@&ﬁ@ﬁawttﬁdgrmtma&rmngor@tfaﬁﬂler prdrng the
present invention;, FIGURE 6 is a schematiC diagram of an identification
code for useednnquea.protocol enbodyi ng the present invention; and FI GURE 7
is a schematic representation of a code structure for use in the
identification code of Figure 6. The present invention seeks to provide a

Fadi o frequency (HEVRE, &nlndnsehdndtic (REE dBbsdlinkhat &o Ehtoppen
controlled rogat or 2 produces RF
si gnal s whi E%elgwe&?iggé’ r8{080LEﬁx96{l)ﬁﬂgttﬁé ?easﬁ@ggw &[’1 The transponders 1
are preferably passive conponents having no power supply of their ovvn and
rely upon the received RF signal from the interrogator 2 to power

transm ssi on bacWFIGYREeES iint sohemgtic orepressotationt of anggreri Cl}ﬂbodencntaaﬁponder
1.

protocol embodying the present invention;

FIGURE 6 is a schematic diagram of an identification code for use with

a protocol embodying the present invention; and

FIGURE 7 is a schematic representation of a code structure for use in

the identification code of Figure 6.

The present invention seeks to provide a protocol or method of
~identifying or communicating with a plurality of radio frequency (RF)
transponders 1 in an electromagnetic field which is controlled by a reader or
interrogator 2. The interrogator 2 produces RF signals which are received by
all the transponders 1. The transponders 1 are preferably passive components
having no power supply of their own and rely upon the received RF signal from
the interrogator 2 to power any transmission back to the interrogator 2 so as to

identify the transponder 1.

Referring to Figure 4, the interrogator 2 transmits a plurélity of RF
signals in time slots of non-uniform duration. These signals are termed slot
markers 3 in that the end of the transmission of each slot marker 3 designates a
slot within which a transponder 1 can send a signal back to the interrogator 2 to

identify the transponder 1.



Referring to Figure 4, the interrogator 2 transmts a plurality of RF
“signals in tine slots of non-uniformduration. These signals are terned
slot markers 3 in that the end of the transm ssion of -each slot marker 3
designates a slot wthin which a transponder 1 can send a signal back to
the interrogator 2 to identify the transponder 1. 7 Each of the
transponders 1 includes circuitry to genlfrate a random nunber and further
circuitry incorporating a counter which I's increnmented each tinme a slot
mar ker signal is received fromthe interrogator 2. Each of the.
transponders 1 also includes neans for transmtting an identification code
to the interrogdiach &f ghe ttreamspoiders nt dnclades wircRitcyrtoi gemdratey at fandom

i ndi vidual transponders 1. Each transponder has a unique identification
code so thanugther andafngb@n@&lgtry ineorppeatingsa Forpieswhich tsanc@neer»é%cm In

operati on, d as | ustrated {n Fi ure th tem S, a
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interrogator 2 and each time one of the slot markers 3 is received, the

first transponspeondsosidt eanlstramsp@ndnehaSad unjquh identificatiom cade tshethnt thet
transponder’' s cou (fﬁ;r con s.the ;ge nunber of counts as the random
number assoli2BERRNAGS b caR ef istinguished feopy msranofhier he first transponder 1A
transmts its identification code, Tag 1. After transmssion of its
identification code Tag 1, the first transponder | A generates a new random

nunber. The interp Qﬁéﬁa‘ﬁbn2aﬁ&5§ilkﬁ&a¥é@einffrlgﬁie 4 tth@@?ﬁ@ﬂ%mﬁnééied‘ﬁlhklecat on

code and acknow edges the identification code by
interrogator 2 and three distinct transponders 1A,1B,1C. The interrogator 2
begins transmitting slot markers 3 in quick succession. In the example shown
in Figure 4, the first transpoﬁder 1A has a random number of two. The first
transponder 1A receives the two slot markers 3 from the interrogator 2 and each
time one of the slot markers 3 is received, the first transponder counter is
incremented by one. As soon as the first transponder’s counter contains the
same number of counts as the random number associated with the first
transponder 1A, the first transponder 1A transmits its identification code, Tag
1. After transmission of its identification code Tag 1, the first transponder 1A
generates a new random number. The interrogator 2 receives the first
transponder's identification code and acknowledges the identification code by
transmitting an acknowledgement signal 4 which includes part or all of the
identification code transmitted by the first transponder 1A, or any other
information pertaining to the transponder. Upon receiving this
acknowledgement signal from the interrogator 2, the first transpondér 1A seeks
to match the acknowledgement signal. If a match is achieved, then the first
transponder 1A stops transmission and may also shut itself down for a

predetermined time until it awakens and starts counting the number of slot

markers until that count matches the newly generated random number.



transmtting an acknow edgenent signal 4 which includes part or all of the
“identification code transmtted by the first transponder I A or any other
informati on pertaining to the transponder. Upon receiving this

acknow edgenent signal fromthe interrogator 2, the first transponder |A

seeks to match the acknow edgenment signal. If a match is achieved, then
the first transponder 1A stops transm ssion and nmay al so shut itself down
for a predetermned time until it awakeds and starts counti ng the nunber

of slot markers until that count nmatches the newy generated random
nunber. 8 Referring again to Figure 4, the identification codes, Tag 2,

Tag 3 are transmRdfedindyagdift t6Kignft ANthe! tlchafit4tddid O TakB2 1€ag 3 are
simul taneously after receipt of three slot markers 3. This indicates that

t he random ruanbmittedabyotheaseedndi arfd thisd teanspohder ats,dGhdemultdiizoasky after t hi rd
transponder is . three. Thus, referring to.the exanple of Figure 4,
t r ansponder $eqptad theee jshoty markgrspdi h Thindadicateshthat thee sandom apymher odes

Tag 2, Tag 3 at .the s tine the t Ldentd fication codes Tag 2. Tag 3
ol de  ana dsstsidsed iR e gekFd raiaandfy 16 e SRk BiniRuRRr i gy al o 1
Bot h transponders 1B, 1C then re-generate new random nunbers, the second

transponder 113 generating the random nunber two and the third transponder

1 C generating t Tthusarefemingiuotthe dxauiple ASft Bigurewd, fiarispendeak ol B nardkdCs, t he
second transponder 18 transmts its identification code Tag 2 since its
count er has inidalljidwtla traosmit their identifiggtionr cades Tag 2.i Faga, at4he gamedimeour
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then re-generate new random numbers, the second transponder 1B generating
the random number two and the third transponder 1C generating the random
number four. After two further slot markers, the second transponder 18
transmits its identification code Tag 2 since its counter has reached a count of
two. After the collision, a further four slot markers are transmitted and the
counter in the third transponder 1C is incremented to four. Since four is the

new random number associated with the third transponder 1C, the third

transponder 1C transmits its identification code Tag 3.

It should be noted that after each transmission of an identification code,
the random number generator of the respective transponder generates a new

random number.

Preferably, the slot markers are transmitted by the interrogator at non-
uniform time intervals. In the event that a response is obtained fmmediately
following the slot-marker, the interrogator 2 stops transmission of the slot-
markers and performs recovery of the received signal. However, in the event
that there is no response from any of the transponders following the slot-marker

in a pre-determined amount of time, the interrogator proceeds to transmit



It should be noted that after each transmi ssion of an identification code,
" the random nunber generator of the respective transponder generates a new
random nunber. Preferably, the slot markers are transmtted by the
interrogator at non- uniformtinme intervals. In the event that a response
I's obtained inmmediately following the slot-marker, the interrogator 2
stops transm ssion of the slot- markers and perforns recovery of the

recei ved signal. However, in the event hat there is no response from any

of the transpoRAeds-fabld¥i NG hbaniu oF il FequiftdtoRisgotsied Nspsfls@unt

of time, the interrogator proceeds to transmt further slot S

t he anount afuchi stortegabian ¢tk full-aansmission of tlmsntenaﬁcaﬁon rodb, dieoahount han
the full-transm ssion of the identification code, the amount of

non- pr oduct of songiroducfive waiting timess s greaglyrieduessi. By counting the slot
mar kers instead of using a fixed tine slot at which respective
transponders should transmt, the access to the conmunication channel
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counter in each transponder is rapidly increnented to a value matching its

r andom nunmbehannbhdetwecen thet tianspokders leaik theninterrogador 2 i§ goeatlyhimcreased.
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random number.

The use in the acknowledgement signal 4 from the interrogator 2 of at
least a portion of the identification code or any other unique information from a
transponder 1 to acknowledge receipt of the identification code from that
transponder is advantageous because it reduces the probability of any
misinterpretation by other transponders 1 of the acknowledgement signal 4.
The acknowledgement signal 4 can also include check digits or further
information bits which are not included in the identification code of the
transponders 1 so as to lower further the probability of misinterpretation of
acknowledgement signals via the transponders 1. Such an arrangement avoids
the disadvantage previously described in connection with the technique

disclosed in EP-0 685 825.

In a further system or protocol embodying the presenf invention,
referring to Figure 5, the acknowledgement signal 4 transmitted by the
interrogator 2 is construed by all the transponders 1 as being a slot marker 3.
Therefore, all the transponders 1 increment their counters by one in response to

the receipt of the acknowledgement signal 4, even though the acknowledgement



The acknow edgenent signal 4 can also include check digits or further
“information bits which are not included in the identification code of the
transponders | so as to lower further the probability of msinterpretation
of acknow edgenent signals via the transponders 1. Such an arrangenent
avoi ds the disadvantage previously described in connection with the
technique disclosed in EP-O0 685 825. | further system or protocol
enbodyi ng the present invention, referring to Figure 5, the

acknow edgersggiial i ignat aft dckaowtedeea@nbyf rdtRipti oTtthar pgaicalar Zranspeivasriued by
all the transponders 1 as being a slot marker 3. Therefore, all the

t r ansponder dddntificationmodet hei r counters by one in response to the receipt
of the acknow edgenent signal 4, even though the acknow edgenent 10 signal
4 is not an acknow edgenent of receipt of that particular transponder's 1

I dentification coede.. Th ' 4 fr t
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since the a gq,g,e,ma L <9OR HedpUESae tiRs shik kS der 1
bei ng acknoafeie}ggéed ut gfest(gﬁk% ?%‘g (ﬁ%er tragspoﬁdergh%ggs a g‘eg ?ﬁgﬁpsl ot

mar ker 3. Thignal dhie weful mot ohlyntntheptradpondarel bemmg dcknotwdedpedttamalso four t her
reduced. The use of slot markers 3 is al so advant aﬁ_eous since all the

t r ansponder she pthardrassperdargd| 35 a furtheroslpt markerd.+ Hdwisnther amgunioef pons
therefore abl e ,tqg. expect .a transm ssjon fromone or nore transponders 1
i medi at el ypé?‘il‘é&vteﬁgnﬁﬁhttﬁfsysgeé‘&ﬁ ﬁ{rﬁerﬁg{l}ggﬁ. 3. Additionally, since the
transponders 1 are counting synchronously, all the transponders |I have a
common transmission tine - i.e. at the end of each slot marker 3.

The use of slot markers 3 is also advantageous since all the transponders
1 are effectively synchronised and the interrogator 2 is therefore able to expect
a transmission from one or more transponders 1 immediately after the end of
each slot marker 3. Additionally, since the transponders 1 are counting
synchronously, all the transponders 1 have a common transmission time - i.e. at

the end of each slot marker 3.

In one variation of the system, the identification code 5, as shown in
Figure 6, comprises two parts. The first part being a factory programmed
unique code 6 and the second part being a user programmable code 7. The
factory programmed unique code 6 may be used as a random number seed for
the generation of pseudo-random number sequences for the random number
generator in the transponder 1. Alternatively, the factory programmed unique
code 6 can be used as the random number itself thus removing the need for a
random number generator. One preferred embodiment, as shown in Figure 7,
splits the factory programmed unique code 6 into, for example, four distinct
sections 8, each section 8 constituting a random number which can be picked
for use as the specific random number to be associated with the transponder 1
such that the transponder 1 only transmits its identification code 5 once the

counter value equals the random number. The sections 8 of the factory



In one variation of the system the identification code 5 as shown in
 Figure 6, conprises two parts. The first part being a factory progranmed
uni que code 6 and the second part being a user progranmble code 7. The
factory programed uni que code 6 may be used as a random nunber seed for

t he generation of pseudo-random nunber sequences for the random nunber
generator in the transponder 1. Alternatjyvely, the factory progranmed

uni que code- 6 can be used as the rando %unber itself thus renoving the
need for a propa@imed hifqudeode s @an Bheoftsl 86 &dprsiadi apséud@fandogyn i N
Figure 7, splits the factory programed uni que code 6 into, for exanple,

f our di sti ncequemettherebyshaegig the candom Siathes tassadiatad veith dreltvanspomider

whi ch can be pjcked, for use aﬁ %ﬁe speci fic_random nunber to be associ at ed
with the trahaftefeach tmansaussion Rythe transnoadebdnder 1 only transmits its
identification code 5 once the counter value equals the random nunber. The
sections 8 of the factory 11 programed uni que code 6 can be rotated so as
provi de a pseudo- t i : r
associated with tﬂ???ég]r%r% n ergﬁf %C%Zc tre ggg%&g%al{tgdgﬁg@a{ge@ﬁ be

t ransponder uker-dbfined 86 aptogllewrnisce te pebprpanie the @bde part Teithi ong@foran code
5 can be wuser-defined so as to allow a user to programre the code part 7

with some f @frgensficgdantificationewhich wall iidentifly eachviransponden 1 fag keing of a
transponder 1 as being of a particul type of transponder 1. Thus, for
exanpl e in @%ﬁé%ﬁfﬂ&?g AR oN ﬁrleeafrﬁ&&kgirse’fﬁnlblérléﬂ supermarket WhsHed

with indivi . fﬂﬂ¥ t i que
factory progﬁgﬁt}%agﬁgt%%gs%?agat ‘E’@e‘&g@{r‘%&? gggiéﬁ%}@@‘ﬁlgg?e gmlbmegmﬁéewt he
same so as tfackétenkbhild Ravd tiketibifiqué rfaaégo@ﬁisgﬁnﬁn@@ cBaENS Bht et O A
packet of céreal. Thus, the interrogator Z,
programmable code 7 would be the same so as to identify each of the
transponders 1 as being attached to a packet of cereal. Thus, the interrogator 2,
being a scanner or the like at the checkout desk, would recognise that three

distinct packets of the same cereal had been purchased.



being a scanner or the |ike at the checkout desk, would recogni se that
"three distinct packets of the sanme cereal had been purchased. 12 CLAIMS:
1. An RF transponder identification system conprising: an interrogator
operable to transmt a plurality of marker signals; a plurality of
transponders, each transponder having a random nunber associ at ed
therewith, a counter counting the nunbg& of marker signals received from
the interrogator and transm ssion neans“to transmt an identification code
when the nughelipfs: marker signals received by the transponder equals the
random nunber associated with the transponder. 2. A system according to
Claim1l, wherein the interrogator includes neans to transmt an

acknow edgenent signal to the transponders, which acknow edgenent signal
includes at |least a part of the identification code or information derived

Syt em accodi ng At R BARSHOTHEr JACHHARCR S SMEBtARer o NCRERRY ¢ {0
hut d ' . ' I [ tor,
o ch aoknoAP Ay Sran it REFHRS NGHARAT Seri 8 piafofy bFransflpfders o o

identificat gf¢h GREACPGHSERChALRE AVradddm ahuthbénapurRed theretvify Sh eBudg&or di ng

to any preceding claim wherein each transponder includes random nunber

gener ati on cewntsng ¢heewantxreofy marker aighals mecevesd fean hthei indemogatansamdnder

transmts its identification code., 5. A system according tqo Caim 2,

wher ei n t he TABKAISRION Fragamttostramumit v pdantifipatien scoder pdiensthenapmbsr afhe

t ransponder s, . .
marker signals received by the transponder equals the random number

associated with the transponder,

2. A system according to Claim 1, wherein the interrogator includes means
to transmit an acknowledgement signal to the transponders, which
acknowledgement signal includes at least a part of the identification code or
information derived from the information code received from the transmitting

transponder.

3. A system according to Claim 1 or 2, wherein each transponder is
dperable to shut down upon receipt of an acknowledgement signal from the
interrogator, which acknowledgement signals incorporates at least a part of the

identification code associated with that transponder.

4. A system according to any preceding claim, wherein each transponder
includes random number generation means to generate a new random number

each time a transponder transmits its identification code.

5. A system according to Claim 2, wherein the acknowledgement signal

constitutes a marker signal for the transponders.



13 6. A systemaccording to any preceding claim wherein the interval

" between marker signals transmtted by the interrogator is non-uniform 7. A
system according to any preceding claim wherein the identification code
of a transponder conprises a unique part and a progranmmbl e part. 8. A
system according to Claim?7, wherein the unique part of the identification
code conprises one or nore pseudo-randomyhunber sequences. 9. An RF
transponder identification protocol to enable unique identification of one

or more trarsponder sydimakcdorlMia’ @924MY RESERE eclalin, twihdten tthe Riterval ity
of marker signals, €ach transponder haviing a random nunber associ ated

therewi th, detweert rrarker sigrialt aransmitied byt thefinteh®gatorbe nonfunifosmker si gnal s
received fromthe interrogator, and transm ssion nmeans to transmt a
uni que identification code, the protocol conprising the steps of

Signal s at the. r e pyaient decdabls ol PR EHRBlhe ikER' thePhiRpdRITE

mar ker sign t é'rﬁérlf i by that
transponder%()dg%tfga%%{gf)?gﬁs onﬁerlri&ﬁavr n (elr%lgpgag?‘ﬁggﬂg t equal to the

random nunber associated with that transponder transmtting a uni que
identification code. 10. A protocol according to Caim9, wherein a
t ransponder 8generft systemneocordingddon Glaitver7, ewhirain nthet Maiqus qmt of the

|dent|f|cat| n&_oderstransmttedb t he tra er r ot ocol
accor di ng t ddenteiGationgod f(YOI‘W{b‘FéPHePHé“%W%‘r‘ Pﬁjﬁ@%“‘é erf‘? YTt ed at

non-uni formtine i ntervals.

9. An RF transponder identification protocol to enable unique
identification of one or more transponders by an interrogator operable to
transmit a plurality of marker signals, each transponder having a random
number associatéd therewith, a counter to maintain a count of the number of
marker signals received from the interrogator, and transmission means to
transmit a unique identification code, the protocol comprising the steps of:

transmitting marker signals from the interrogator;

receiving the marker signals at the respective transponders;

each transponder increasing the marker signal count in response to each
marker signal received by that transponder; and

each transponder having a marker signal count equal to the random

number associated with that transponder transmitting a unique identification

code.

10. A protocol according to Claim 9, wherein a transponder generates a new

random number each time the unique identification code is transmitted by the

transponder.

11. A protocol according to Claim 9 or 10, wherein the marker signals are

transmitted at non-uniform time intervals.



14 12. A protocol according to any one of Clains 9 to 11, wherein the
interrogator transmits an acknow edgenent signal in response to receipt of
" an identification code froma transponder. 13. A protocol according to
Claim 12, wherein the acknowl edgenent signal incorporates at |east a part
of the identification code fromthe particular transponder or information
derived therefromso that the parti cul an transponder can identify that the
acknow edgenent signal is in respect of the identification code
transmtted by the particular transponder. 14. A protocol according to
Claim 13, wherein the particular transponder is shut down for a

pr edet er mi ndd. t i de frotdcoliatgordingitpt any oree ofcKhamise@géoreht, wdiegeial thfer om
the interrogator. 15. A protocol according to any one of Cains 12 to 14,
wher ei n t he INtGERE}AF dEagsmitstansacknowledgemant signal dp respanse torrgReipb Midns as a
mar ker si gna(gé g_’LG. An ﬁzF tranz_lponderd | dentification systemof any one of
Clains 1 tol9entifisationceds from a agsPondesi t h t he protocol of any one of
Claims 9 to 15. 17. An RF transponder identification system substantially
as hereinbefore described with reference to and as shown in the

acconpanyi ng3dr awi pastocdlGaccédrlifg té Claiapdddeheiraiethd atlatdwledgemenosighal
substantially as hereinbefore described with reference to and as shown in
t he acconpaindonporatesnahdeast 19. pashofnthee idensidication ogodso ftmathico pasicularat ur es

di scl osed herein. ) . . .
transponder or information derived therefrom so that the particular transponder

can identify that the acknowledgement signal is in respect of the identification

code transmitted by the particular transponder.
14. A protocol according to Claim 13, wherein the particular transponder is
shut down for a predetermined time following receipt of the acknowledgement

signal from the interrogator.

15. A protocol according to any one of Claims 12 to 14, wherein the

acknowledgement signal is interpreted by the transponders as a marker signal.

16.  An RF transponder identification system of any one of Claims 1 to 8

operable in accordance with the protocol of any one of Claims 9 to 15.

17.  An RF transponder identification system substantially as hereinbefore

described with reference to and as shown in the accompanying drawings.

18.  An RF transponder identification protocol substantially as hereinbefore

described with reference to and as shown in the accompanying drawings.

19.  Any novel feature or combination of features disclosed herein.




