. o i
AN | MPROVED METHOD OF MANAG NG COLLI SIONS IN A CONTACTLESS DATA

| NTERCHANGE SYSTEM . The invention relates to contactl ess
comuni cati on bet ween a portable obfect and a terminal. 5
Contactl ess data interchange is well known; .applications of this
techni que include, in non-limting manner, controlling access and

renot e payr?é‘htIM%Q@JEH QfETHOD &%%@NA@I%QC%WN$ oFNp#iblic transport.

In this exagNEcEIds @@fAlﬁNﬁmV@{ré}rmlo portabl e object of the
"contactl ess card" or "contactl ess badge” %fe whi ch object is capable

of interchangi ngrfe 1RV iRR i GH IFEH %Of?‘%%ﬁa? %a‘FOIBrPUE%%?Fbﬂnby novi ng
the portablietiiacta @ostabhersbfesy asdte eaabl gaut ual non- mechani cal

coupl i to take Iace t her ebet ween term mnal" is used herein
Lo Besiinate a duract Igst BRA Valk ¢tiadde 5 Vobt 6Pt o- oper ati ng it h
portabl e obapq;dt:s:)atlons of thihetechveiquoninelades 1w hde-pamittogar
situation i I t bj an_be p ent 20

si mul t aneous |nvmc%1&“f ﬂdﬂq éé el%“lh é;ﬁ%?%%néﬁglﬁ?ne’ eéﬁd %Slgre t here
are no physaQ%SSré%msamé Igaymm'férﬁlomublm ntparsePBE; for isolating the

arrival of a singl ephi E‘&)Eample Orkl:é(cﬂxrhééi:dlﬁ'ﬂ@ivlded with alhe object is
to interchange data with a selected 25 one of the portable objects. For

this plt poROTLARKR RRIECt of Hhas] comt el $3RnEFIerOF s §PRERCEbS8Sch

portable baddyrectypdf v@hikﬂﬁk%tl@c@@@céap&blél dsﬁngﬁtafchaﬁglng termnal,
it transmtstltts |dent|f1‘§{l to_fthe.term nsm ssi on can be

i nterf er ed WMAH TR P10 |?yf%°f)edotfe%}?%%l%roﬁf%%§§n £pBRY S
si mul t aneoudley .potimieerobjdct closdetheratvasorasetvesnahledentibilier

correctly, r}é}?%ég}%rhi?a]ttgé%fﬁjxg mﬁé‘dﬁarec féé@%ﬂ@?élgég%%gﬂe?th@e

I dentifier Ive t rocess it only
i f thd§ dergxm rtempmighek” theiysehnheédeini P edesigoadyal at@rl ggering data

i nt er changg QAgigeernyd e d BRIALR! s @b OTe for cSPESELAEIRG Hith
portable objects).
The invention relates to the particular situation in
which a plurality of portable objects can be present
20 simultaneously in the field of action of the terminal,
and where there are no physical means, e.g. insertion
into a slot, for isclating the arrival of a single object
only in said field.
The object is to interchange data with a selected
25 one of the portable objects. For this purpose, a unique
or quasi-unique identifier is given to each portable
object. If a portable object is in range of the
terminal, it transmits its identifier to the terminal.
This transmission can be interfered with if a plurality
30 of portable objects respond simultaneously. However, if
the terminal receives an identifier correctly, then the
terminal sends a message that includes the identifier so
that the cards which receive the message process it only
if the identifier matches their own identifier, thereby
35 triggering data interchange between the terminal and one
specific card.
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2 I nsofar as the signals transmtted by the various

portabl e objects may overlap one another in tine, the term nal nust be
provided with an "anticollision" mech&ni sm maki ng it possible to detect
such situations 5 and to handle them by causing the portable objects to
retransmt their signals. Various types of anticollision nethod
exi st at presehisofad partheubagnakat toansant bednbhgetbeé vheious

followng: 1 ortable ob ge&%eﬂa '803r1£§1§né09 S@ﬁgroﬁntgﬁmg9r£ﬁgle_
obj ects resp s to a general cafl transmitted %y t he . termnal in one
out of a plure@fainat puelebenprovidged withsppt $anhaccilésdenécted random y

by the cards, nédgdahsm makihgrmtngbsébsnesebe&éﬁe@algueﬁesetuhheahépr
di al og (see 15 FR—AB%@S?G 1 7%. The grobab Iltg of ﬂ cagd responding to
the call Ps s¥9ato1 ScFBEM BY FaUSiRBesBRUPOFEAPRE OPIeCEEshBnse of a
style card i sréprdeshoundhenri sgpabsin one of the slots.
"Probabilistic" in,which the probabiljt .each 20 .card respopding to a
general call follgv?ﬁbogschPg i%ﬁ an&l%%?&é%ﬁo?e%?Fgggr8§é§§e @by t he
terminal is |esssenan and pOOY antlar smertiensednunei inadesphigkber esponse i s
obt ai ned f&iloﬁfﬁ%Ch patent application 97 02501 dated March 3,

1997 entitled “A nethod of nanaginﬁ collisions in a 25 systemfor
contact | £8s data i nt eftaakgd"}lohgheigevbiah eachcaf| thgyprpEEabyei ncl ude an

i ndi cation asohPedht REEPOAds toNQtg@népPhli 840D PEsHEMEHLEM! bPIthRe
precedi ng general . call, in mhlg cafe each card deflges i.ts,own

i ncrease or CeTHERFLalR PREi PYt pPEbALPL RIS bEY nRki RyedefégfEnsd™as in 30
EP- A-0 702 32d]oteweNet atei sepeetetabbrdomdyi byFtracbards,appbi eaki on 97

02501, for th neral _call _to ipclude a aranet er _that 4i efined by
the ter i nal SETILRER High' stelP8 Sify dogs RPIEATD For ARphibE MREEVSN L) o
this 1par aretRer2 whb € hl 821 i neThe herpbababitit 9foé aardr de8pondésgohdi ng.

The present ifwentipp is baged: 0fophe OBSEL¥ALLANIs suckBALE8ME £OLnENE
aspects of those two systens can ‘ ' ' _
response Of a style card is to be found on its own in one

of the slots.
"Probabilistic" in which the probability of each
20 card responding to a general call following a collision
between replies received by the terminal is less than
100% and is decreased until a single response is obtained
(cf. French patent application 97 02501 dated March 3,
1997 entitled "A method of managing collisions in a
25 system for contactless data interchange"). The general
call may merely include an indication as to whether or
not a collision occurred during the preceding general
call, in which case each card defines its own increase or
decrease in its probability of making a response, as in
30 EP-A—0 702 324; however it is preferable, as in French
application 97 02501, for the general call to include a
parameter that is defined by the terminal as a function
of collision history, and it is the wvalue of this
parameter which defines the probability of a card
35 responding.
The present invention is based on the observation
that some of the aspects of those two systems can



3 - advant ageously be conmbined in order to obtain an inproved

conprise between the various factors that influence the performance of
the system such as the maxi mum nunber of si mul t aneousl y present
portabl e objects that can be 5 processed, the duration of the general cal
cycl e that enables all of the portable objects that may be present

to respond, afPRIRILRMALY dpe oFOTRENg@NER aPTEEY| teyePEalR an 1PRECKPEsence

of a single @ @pé@ L@@&@@én(ﬂ\ﬂ%C@afxso@ét@actorsthﬁaﬁv%fmﬁe%esw@atIon)
10 Al so, # ‘F ulat rtable obgects of several di f.f erent
3 e oneE

types coexi RET %Wha%%cg heyBREYTURY BUERETN Ofhi ch a
single tenﬂguﬁuxﬁunémwmhyeprese@ﬂupbfyaMBéIoh@éhtpOthableanbbects of

vari ous yp mnth ort Lects of re an_one type
each; a ?e%F?Qﬁtéﬁﬁe 0 ?%% pref%ﬁab?yngrso operafggﬁﬁnfﬁa%
ternjnalsIﬂﬁnabﬁescﬁklgmédth©rp@m@§b¥@eObjeﬂEShbhaOnmyy be presenfbre
precisely, the f@éﬁ%Ofaﬂ@%ﬁQV@féQﬁo%So?fthe {eHSrE p@aﬁ?”ﬁgbﬁb gnt he
followi ng steps 1 n succession term nal sends out c nessages
to the port ddle DYESeRFRRS; abginghorpaptabssj ebicebndrhishalipy 0féR8s a

nmessage to tdyee tRSSE NASudD &LSRANSEnS O the call with a probability that
may be | ess than 100% s i d refgo nse contalglng an identifier specific
to the Yortable et ; £f poE? hECR8cef vBPTEaRefyeRI§CF8sPENSEVRLEM an

identified lﬁlfmrélaﬁﬂ@}@@g;e@éeﬁﬂﬁtl nit hesahaeaﬁEagéoaal dor Bapense

col liding mnth I esponse. sent by _anot h
specific data %onﬁ§n ATTOR T OHl%hestanggﬁe ermlngf FR8 ?§E§F% and t he
|dent|f|ed|ﬁnua&ﬂ¥éwﬁﬂbcw;thmyortabﬂatabBSCtheqflnaenohange@esafﬁad.which

the method ré‘&é&‘i jet Oan%é}Bfé’ 8}?5 Lots of‘e okéeEﬁéla.OBheaE%?@ ea%ht h%

absence of ree rec ption, retur
for a new |t}é8f1%1ﬂ<@)r90rtable obys@%rﬁméer@bweaitﬁoeﬁpeéﬁteﬁhyltt@rm naI

sends out teﬁrﬁ%él’@eﬁl&i &ﬁé'd@’@§§§8§ f@ebﬁemﬁag@% maithioal ballRd 35
t he val ue of the qgabléltg ﬁ% resgonge b é?etgor abge , §1ects and
Mar ker messages RECFHE &L ceSRF oReBRPEr BuPyeREdoRyds, i th
Mar ker nessages tgreagcotmtbdiegfohe following steps in succession: a)
the terminal sends out call messages to the portable
20 objects; b) a portable object conditionally sends a
message to the terminal in response to the call with a
probability that may be less than 100%, said response
containing an identifier specific to the portable object;
c) the receiver receives a response from an identified
25 portable object and in the absence of said response
colliding with a response sent out by another portable
object, a specific data communication link is established
by the terminal and the identified portable object, and
data is then interchanged, after which the method returns
30 to step a) for a new iteration; and d) in the absence of
collision-free reception, the method returns to step a)
for a new iteration.
According to the invention, the terminal sends out
two types of call message: Query messages initializing
35 the value of the probability of response by the portable
objects; and Marker messages sent out in succession after

Query messages, with Marker messages being suitable for



4 - causing the portable objects optionally to nodul ate said

probability value on receiving a Marker nessage and in t he absence of
any prior response to a call nessage. 4 I n various advant ageous

i npl enentations: 5 * the portabl e objects respond selectively in
tinme slots follow ng the reception of Marker_ nessages, a tine

slot may in pER¥PEnyaFheeresfabledoPhepEobapriPaelLy to magnhakepsaifie

portabl e obj e@fébﬁ‘bﬂwﬁg @alagdem géceivingsguUE9rReADREs88gEeERE8VENY A
Query message; al so send out a nessage again on

eBternlna 10 X ggg y

detecting a ©°°¢ RBPFPSFoR: BRYr BEePYi hGSRORETKE? e a e™GRia2%h -t he
absence of a pr|orInesaDmsastadaanahge@nssagpleméﬂtatlonportabIe obj ect may
nodul at e t£he probabil{ly S n o] i ndex
that is n%dlfled on ﬁ%é é%é?@lﬁ Og]ﬁ%t Lg%ééhg %81?%Q?V¥?¥ a?lgﬁ i ndex
t hat is $h@¢%n§<ﬂ1b@wen9eébh @@@astmnaOﬁeMaMekemeﬁeggage pstime

received and ghat r'n§yr§hn?5kéhbéfgroﬁer§é§éi{lt88 8n probsHP3egUeat Query
message; erm nal _reduces the tine Tnterval between two 20

successi ve calMfRessByesnenPPrE2abe cRbEeES aRyayERGoRsEANDOM PFom an

identified popsabde- QQMBQE @htbéﬁeﬂvﬂﬁ d§t@u@}%eﬂessagePeth@dte@ﬂﬂnal
* the po inhibite fromresponding to

gable ob i s_capapl e belng o]

cal | £ ge§“%¥ %%I%Fﬂ uEp@c&??EYZ% Sﬁ%%%a@%aéﬁn?noﬁ?tﬁﬁtfﬂg ferm nal
and conta|n|ngobh1s1on;denttébelvmmgr&sm@ﬂﬁengmégsa@atanﬁ ihetpertable

obj ect, 'é%%é%ééogfbg'891£P”P¥§80MQ§” £h§ §8{§38%8588é #h
initialized an when recei ves a mness

There foIIowBP%F%@@h@IQEJQ@ECWﬁﬁth@ub¢t©h@hﬁﬁthﬁablllbY Vhéuﬁnaénalon

showi ng varlog@n¢@@6§n@ﬁt@ﬁéov§1u865§0£n index thaghﬁsdﬁéSEEPéaoenbeglns

with the grobablllstlc system of French application 97 02501 and the
not at i ont Used $LBEINY R MRBERT MEHSANI t FBOrPa%t hedlaheaBot PdBKetBAfect s
are of t enid Nihdeehonted@f ofaesdeh dbeyspoe ofhen meireredet8ags is

received and that is reinitialized on receiving a
subsequent Query message;
the terminal reduces the time interval between two
20 successive call messages in the absence of any response
from an identified portable object within a predetermined
period; and
the portable object is capable of being inhibited
from responding to call messages by receiving a specific
25 message sent out by the terminal and containing an
identifier corresponding to that of the portable object,
inhibition being removed when the portable object is
initialized and/or when it receives a message to that
effect.
30 0
There follows a detailed description of the method
of the invention showing various implementations thereof.
The description begins with the probabilistic system
of French application 97 02501 and the notation used is
35 described. 1In addition, since the portable objects are
often in the form of cards, they are often referred to as



5 - "cards" for convenience, but that is not limting in any way.
* The reader sends out a general call in repetitive manner
conprising an interrogation nessage (rePerred 5 to below as a
"Query") containing a paraneter P, and it then puts itself in a
situation to receive any response that may cone froma card. Each
card whi ch "cards" foxyeteryeni¢rcudryt deudtless wiet hkimbtimgt inoangspond
with a proRahility that is a function of P and of a 10 random nunber
X that is drawn in_the card. The response. of the card (or
"answer to Query” Thfrgeader sendsoit RiezenerakagtlbnbniBepetitivethat is

uni que to mannen Chomse T i 184 Car® Pin et dya tt 116h UfkeSs 8 e(referred
identifdcation ecloe a later ste t he {%gdﬁr sends out
ntif

s. 15 *on p
at | east one @eqovép%?i%at?%?FWss%%t%W%? it P #iBe ?9¢, and
only the card thidt thesn tihets derdeXf ein respongstion to recéhesedny(i.e. the
cards performa]%{' ith ir i i fi for
this or these 20 ééggl}f)és%gﬂae}ﬁtcon%essfaﬁ%ég)% céﬂ?, QX\Q@ %?‘lﬁo%ﬂé %1@ an
appl i cati on nessigfedtss ddewrgiediecides whethyen shonolerto deaspdbndr

selected by the 4Radef pldbability chAPPld CALHGIESSAOE D! Ohd Ok Ng

acknow edgnent of the card of the first application nessage, the

short %5 LERGAT EReRa K ddals eks 1wl He et hhieca ¥t i aFPeini que

identifier (for AdEpdiHSE tHe r@T @ then @l Mo Query", ABH) data that

i s interchanged).. The uni que, identifier_my pbe a predeterm ned
seri al ingisss Gt iteamly S iq ST ohS 1T TR LED 30
bytes, for exanpazh cErd, sswbdrmbtopinailthasndheles other advantage of not

enabling a card it £6a9N fromone use to anot her, thereby
making it * r&ﬁrrplosm Q%née%oe“tlernatc%( use thereof solely by the

i dent i3 er mechanildma Fter refittomtidemeddenr samds 35ut at legglentnéier is
sel ected by eacharidta¥ion messageiégﬁﬂéﬂﬂfﬁﬁiéﬂbcﬁdéﬁkfffgfyigﬂda Query,
and it can only the card that has the identifier responds
thereto (i.e. the cards perform a comparison step
with their own identifiers for this or these
20 subsequent messages) .

Optionally, an application message is accompanied
by a shorter identifier selected by the reader. 1In
application messages following acknowledgment of the
card of the first application message, the short

25 identifier can be used to replace the initial unique
identifier (for the purpose of reducing the volume
of data that is interchanged).

The unique identifier may be a predetermined serial
number or it may be a random number on four 8-bit

30 bytes, for example. This second option has the
advantage of not enabling a card to be recognized
from one use to another, thereby making it
impossible to track use thereof solely by the
identifier mechanism. For a random identifier, the

35 identifier is selected by each card on
initialization or on receiving a Query, and it can

be used by the sequence of selected responses, in a



be used by the sequence of selected responses, in a

6 met hod of the sane type as the above-nentioned

"Slotted Al oha" variant. The pre€ent invention seeks to determ ne
t he probability of the card respanding to an interrogation 5 nessage
fromthe reader by the card perform ng calculation to cause said
probability to varjpe8bpengtnghe samgntiypet asrthe ABPVERBERELENRYs al ready
responded during wgloptegedinbgaihni,grhggati ons. This assunes that a state
vari able exists in_the card representative of thege past 10 _,decisions
(referenced | beloﬁbe PhESFRCerPYGREF SR Seekﬁeggaéﬁt%ﬁgﬁ?epFEFerabIy
contains a prpbababilyty ofnndelahrdgreapanétag Pol akeinherspghenvof French
applicatipn 97 |t h f t p In a
first Exa%ple igg?%% fgs%pgﬁ P F Sg HB? 5§£§ bé?ggkmfn?he reader sends
out |nterrogacabqglanlpegabacause ﬁamdeprOQablbichF@hVﬁﬁVedﬁﬁgaﬂﬂégs are

I denti cal “‘tBH“Qhetﬁe?”%rpﬁﬁﬂnghgrcar has alP:a@) ?@bBQn@@HtQGQQn%n or on
com ng into range, card 1nitralizes an internal "variable I 1; and
20 c) Eﬁeﬁééépglh§t§ﬁVO€§FP°ﬂﬁen1FhésréﬁéBWestﬁ@aéaﬁdStaterandoniy
selects an 'nﬁggﬁébﬁa EHQSE@”QQ Lhe. carH]re Eesentbb@v&ebﬁCtﬁés&U@B@t is 1,
the card respgnds 0 ? nterrogg i the readeragﬁ sending its
own tfent FFéFlOHﬁd FFfFEFHFFPaFl g OW)* 8T Gt RBFGRFEEIEHE25  card
decreases | byeidsagd Duedgeprederabhg cbatawns a probebtilfiter . | t
can be seen t L] (o] .car [ o] a call from

t he reader Q%&u@a?hﬂ ﬁ%gghekgr étZﬁﬁ%)ghgosgﬁﬁégaggsﬁgeéggnd to the
first call, aﬁpplleatlwhleﬁ PREORL obdbhbigh Ebat/ §eaturhe ien@prsiosgdp c).

To the follow pg Sakh§sttE§aH§9Qaﬁ'|EBXS'§er§§E1Eﬁlé&§y'Elmplethe card
has responded; otherw se so s the card continues hot to reply,

the probaBility ofaPtthésEéﬁé?ﬁgSendsp9§§eén§9§€@§§F9@P§ iRy s6gNLEX7, 1/6,

1/5, 1/ 4, 1/ 3mashhér,3811288 *hichheheberegadiBBii B¥E eHealtdlal without

interr ogat i ons
any parameter;

b) on being switched on or on coming into range, the

card initializes an internal wvariable I = 1; and
20 c) on receiving any call from the reader, the card
randomly selects an integer in the range [1 ... I]; if

the selected number is 1, the card responds to the
interrogation from the reader by sending its own
identifier, and it reinitializes I = 8; otherwise, the

25 card decreases I by 1 and it does not send its own
identifier.

It can be seen that the probability of a card
responding to a call from the reader is 1 at the end of
step b), so all cards respond to the first call, after

30 which the probability is 1/8 at the end of step c). To
the following calls, the probability is reset to 1/8 if
the card has responded; otherwise so long as the card
continues not to reply, the probability of it responding
passes successively through 1/7, 1/6, 1/5, 1/4, 1/3, 1/2,

35 and 1. Therefore, a maximum of eight interrogations
passes between two responses being made by the card,
thereby guaranteeing that within a maximum of eight



passes between two responses being made by the card, t her eby
guaranteeing that within a maxi nrum of ei ght

7 interrogations, the reader will know the identifier of t he
card, providing the card is close enough to ensure there is no error of
conmmuni cation and providing no collision occurs. In a variant

(Exanpl e B)irkertagatbengveshpnrepder Wl1%a#§°ﬂa9hebeﬁepéﬁééﬁﬂhGﬁ%ers are

drawn in sippbikhed, rovr_-’ga@ﬁ rtﬁedcak}a &%”@Qbs@f cHbAYS D eeduEed:
C) on receiyvij a.ca romt % reader he ca mnes I; if | =1
t

the card res %ﬁﬂslﬁonPhEerr P EPW@BQEFSH1PPoﬁP@h8rP¥&%épgbf sending its
i dentifier collﬁﬁﬂohto&@hﬂbtla|lzes | to an integer which is selected

randomy in the range [1... . _ot herwi se.the car reduc I by 1 and
it doesgnot send Tt V%Eﬁ?PFigkgampEe 5 %Rﬁ - % g&ﬁ@ Sof* nn € genera
appl i cati onsemasways BBt irantba:m nambersbamngdabwa e pampistfaridze t he

probablI|tymannegfahgetﬁgrgukgggoggiBgawgo £¥ample 4.t can acconpany each

interrogation wth a paraneter I's used in step c) i nstead of
usi ng the constafil 8n Fheeiwaser acgalihfigom theypslfean &fe mandal ue, e.g.

a val ue thaéxéﬂ§ﬁ§§5§5 Wirt B 207, tﬂ%r%a%ﬁnQe%béﬁd%ftkh%hkange over which
t he reader connunlcate or with its purpose if that pu&Pose

i ncreas®s p%%BﬁEFP9?§18P grﬁmu#§ﬁlF?aSFrCQVd§eB€Fﬁ§ its
si nul t aneoushyl. 1Anraddutuamatzelsrrmr weaantmtege@owmtrs ish ddiegteatier

I ncreasi ng {he.paranete Lt 25 detec col Lisians nd decreasing the
par anet er it2 P?Bmiy ageghﬁofange (1 ﬁ bﬁﬁ%ﬁﬁ t éﬁfbe applied
i ndependent tgdofes I bye1paadedtngoespnotesenﬁ ammsmdenﬁﬂfuﬁEW|ding

anot her par aget ' I O reader r: CO
with a predeterngﬁeg&géngm%ggo%gehO% g%kgﬁg%orgﬁlﬁégﬁléhIggﬂﬁl mnth
response tolma thel rbafry Pehnbi ebdedépepairageterige the mxahabidi thhe

conpari son. o ngh8i &aea ea@pbﬁh@ng, fB'ra%?came"e @Ea@é'ne’adéorﬁﬂﬁyp%aadfﬁter A

that |dent|;£§grro atlon %1th a argh%%%}O% t%at fézu;%gfzﬂfﬁﬂil %%

i nt ended g p P
instead of using the constant 8. The reader can thus
supply an optimum value, e.g. a value that increases with

20 increasing size of the range over which the reader can
communicate, or with its purpose if that purpose
increases probability of a plurality of cards being
present simultaneously. An additional improvement
consists in the reader increasing the parameter if it

25 detects collisions and decreasing the parameter if it
does not.

An improvement that can be applied independently of
the preceding improvement consists in providing another
parameter A in the call from the reader, for comparison

30 with a predetermined value recorded in the memory of the
card, with response to a call being inhibited depending
on the result of the comparison. Inhibition can take
place, for example, if the parameter A that identifies
the type of application for which the reader is intended

35 (from amongst purse, bank credit/debit card, telephone
card, card giving access to a swimming pool, ...) does
not corresponding to the value recorded in the card and



35 . (from anongst purse, bank credit/debit card, telephone card, card

giving access to a swwnmng pool, ...) does not corresponding to the
val'ue recorded in the card and 8 8
representing the purpose of the card, i.e. inhibition takes place if
no elenment is present in the intersection bet ween the set of

appl i cati ons nEmoEsyEdityy the pegusre of tlandredsbceri bed bhiditiwh t he set
of applicat] ang.qy ngeasc%eedlf Ve die ik GALAGRCI PG Iy A SRIDI o, OF the

card. Thi's 1| ovenent serves to I er of cards t at
m ght respondatdvessy de resh Vi EPRL :rmnr@cesse%é&m%treacmeby

reducing the aQ{d)QﬁatHéﬂJIB’ed)fbeU ISHPthe set of ag¥IOIA&iddslepesuianidy
appllcable |qProvenent | s for the reader to change the rate.at which it

sends out® ﬁheerqadij%ﬁ%sd%%‘ﬁ%‘rﬁﬁ%g”bﬁ%é?%r%ro%oq ¢t°Hetects a

nmessage fromTaiid easir@nandssy d;e:hfes ad‘d Ell’ln&.tpl’tﬂ’(é?d"lm@oer of iddsds agadt on,
t he reader has. ected no res t he next |nIerrogat|on S

cl oser to sai cfgglr ecedi pon 50 | Fit’ ésr ofgraq %hjt%kén iTTSould be” i f the reader
has det ected pertlrserma,spﬁrﬁsreeljy mnchl@argi thrheprafadril ity taf |¢re11eness1eon he

nunber of interroggidans. Wd{g%}?ﬂqf ydaep%fll@alﬂl@ iir{l?rovemé&?ési@

receive in full the response such a response is |ndeed
recei ved0 Thé‘a%lltqaﬁflbé?q sthape et g it et BF dhesendereWyat i on and

t he begi nni n@irﬁﬂcerrogattft?né"%pérmi[ Shspoamdf Ahndesponsedéognaa card
bei ng det ect ed sel ected as the sum of the maxi num er| d

bet ween t he érf?d;%\‘gea LR &5 O RRAF 0P AT bidyi fHitRE F Precedin@sponse
froma card ﬁlnt&ar&ioda&ﬁsdnthﬂqepafee(ﬂbf&mﬁ rést et ed fris Pedporade Naclidre

appar at us of r tecting a card sponse. typi cally apparatus
detecting thé_‘%sub%a?cr r}eterro CHut® b‘i}?%eer car dﬁa é ﬁllpeceé I%%
i ndependént | yi raysdricegti] ieon riphagy eltetowlah deestist itthe reqﬁ@nlmmgd@wmts@it s of

reader int e”ogz%tég?ihéeefﬁcfn‘?da tcoabﬁf aﬁt e QEface A @5 {MAr&eLe - cphdery
reinitializes respon probability %ery may contain apararreter P).
Mar ker A farinter regonsvwii mmheltgfsq HeakiRg | s
possible to receive in full the response from a card if
such a response is indeed received. The waiting period
20 between the end of one interrogation and the beginning of
the next in the absence of any response from a card being
detected is selected as the sum of the maximum period
between the end of an interrogation and the beginning of
a response from a card plus at least the period required
25 for activating the apparatus of a reader detecting a card
response (typically apparatus detecting the subcarrier
sent out by the card).
An independently applicable improvement consists in
providing two sorts of reader interrogation referred to
30 as "Query" and as "Marker". Query reinitializes response
probability (Query may contain a parameter P). Marker
causes a card to respond with a probability that varies
depending on whether or not it has previously responded.
For example, this improvement can modify Example A as
35 follows:
b) on being switched or on coming into range, the
card reinitializes its internal variable I = 0; and



dependi ng on whether or not it has previously responded. For exanpl e,

this inprovenment can nodify Exanple A as 35 follows: b) on being
switched or on coming into range, the 2 card reinitializes its interna
variable I = 0; and 9 C)
on receiving a call fromthe reader, the card determ nes whet her the

call is of the Qlery pweivdamg if call sfcrdrm thei niqdddyd zaéshe qardn i nt eger
sel ect ed raeggmne% whettﬂé%r &dih -ig ﬂ@%e Caﬁﬁk@v%d N # he same

way as 5 wth a Marker. In both cases, If esponds to
the int err§@at1?:oﬁeflmrﬁltaﬁézfeeeadertq);ﬁrséﬁtﬁqaflbmelﬁ%ted iRt Y i 6t .

Thereafter thlenr&hkgeca{s.es J tg1decirRps9fer] HBhaves lin WHESSarke iva dyala{@ady

zero. can be seen at the pro b|||ty of the car
Cepondi ngVitPer Yoghen | ST RS U AT AT Tt contihUard TeeRints,
respond, the phebdbitlertipoaitiien o ddn kite pessisr by sotiassioed yitdirough

1/7, 1/6, 1/ 5.1/ 1/ 3,1/ 2 FoI l.ow n spense. IJ card, or
at the end 01'entl 6er Therer"?fjt rdba Ji | |]t1y C061‘3%} e’spgcnse reg LaI\g]r]Ler i f any,
is 0 15 udti mml@@snéxtlsqﬂﬂyeadmmeadwant age is that if the paraneter P

and/or Ais useqy idyNged s%eery%%to@rye 'ﬂ}@o%ﬂ:}?&?ré(f the card VWen a card

has received an application nessage f onparison wth its own

i dent Qi er regpOnRdnss Rdten@ QS’feII}bﬂgS Weﬁs and drhen post tivecorisinges t he

card storegot tot fiie%r;%\f@“ t3d p}%ﬂ&ﬂgﬁrw esfands, tmaza;@egsa/s@s a Marker
fromthe reader unti

sone art| c r event has ccur such as
reinitiali SRECEFS e t(}:"éﬁdg“ or' al/3 )’%eejn/%'ec]el ved froma
reader hav&?n@lmr:tm;spemeaipoz‘fse chaonacites |c:~atrd: ofl'hats trméxeamdto:ﬁ)ostseﬂnl e for

t he rrechanb?hergg a%lci et[ g |Oatl 2%0 car dts % coaf qgvxe alfeaa\g egnO

processed, eauct ng ro it on |ncrea5|ng
t he déAsi t}m(otLthL@:el e xdan Quefr ywar Ker Sad\mntagﬁt .tz if the\ var| ant

consi sts i ga m)er §1‘ t%ela%merleéj Jyeci helt neéc?a&?rus@&'%ﬁﬂ/ S?Illda

i ncrenente bei ng taken into
Query.

When a card has received an application message for
which comparison with its own identifier, whether short

20 or long, has given a positive result, the card stores
this event and no longer responds to a Query or a Marker
from the reader until some particular event has occurred,
such as reinitialization of the card and/or a message has
been received from a reader having some special

25 characteristic. This makes it possible for the mechanism
to avoid enumerating cards that have already been
processed, thereby reducing the probability of collision
and increasing the density of Queries and of Markers in
time.

30 A variant consists in Markers being numbered by the
reader, and in said incremented number being taken into
account in the probability of a card responding; for
example, the number may be compared with I (with response
from the card being inhibited in the event of a

35 mismatch), or more generally the number may be combined

with the state wvariable contained in the card.



account in the probability of a card responding; for exanpl e, the

nunber may be conpared with | (with response fromthe card being
inhibited in the event of a 35 msnatch) nore general ly the nunber may
be conbi ned with the state variable cont al ned in the card.

10 Anot her_ variant consists in providing for the state

variabl e to be i nfFMTRRE oy bR RRHS S rin R ingffor the reH=s st ency
of certain chw:axzthe]re sﬁcbose(smtbafe& e modi Bl & dre dwdid et i on
recei ved by the car re general jnplenentation of the

pr esent Q/Oé'}‘ﬁ]i%%en(f%eoﬁr%%ﬁttﬁlﬂ t@‘%ﬁa%ec@ﬁflrcg g & f£heck
Query is a ftmmt @t dfhd won f ortresgteircn I\ﬂemﬁ\féd'B}ethe caleti si on whet her or
not to respond is t n r|s thefol W ng steps:
10 ®* t he nufnxfa)lers ﬁ%ﬁﬂl ldnétleer"%nﬂ:e as}t (?resenot of which
is a functiormferfeion, the probabijnithoraf ya diaetd m;mmhdmm reinmber is
drawn for Qu&ry'lrg QO &funt I eo@ t[vﬁ:( rl]ngég% Mha The * @ response

is mde if X l'ess than M i.e. 15 proablllty MN Two
speci al case eotlss‘tﬂfh whs s %rrtqé’sﬁd’ndfetscpond isyakan ithdthareazd r eady
in existence:and comprlsés i theanf EXvplrRy Greddie probabilistic system N = 64
and M—P+1 i.e. eD b|||t of res onse is 20 (P+1){ *
ina S dtted A oha t 2r8 geterifad - at ‘least jone (ne
probability eff r\«dstpIImSLes is ﬂdr(cﬂ{:em ]@ﬁ P; Neverthel ess, in both
cases, only one of, th orn‘a@{ ra]d’ge%tg sthe@'drandom var| abI € Véﬂl | e tthe ot her

|sf|xed 25 Thefact t hem ar e varlabeglvest

advant age of d¥itsigan X iwhews dctS ¥g <t Be @lmar act eri st cs of t he
anticol l'ision functi 'aori:esponse is mH¥e LU0 XPalANRILY 5:1'1\4 e
nunber s cont ?I ned |n} e general call nessage c but at east 30
one of tife p & Al-so be constituted or der| ved in the card

itself. In the exangpl %‘pebfﬂa&lW,cdsteé Pfagdethethods correspond to
systems that are already in existence:
in an example of the probabilistic system, N = 64
and M = P+1, i.e. the probability of response is
20 (P+1)/64;
in a Slotted Aloha type system, then N = 2P and M =
1, i.e. the probability of response is 1/(2°P).
Nevertheless, in both cases, only one of the
parameters M and N is variable, while the other is fixed.
25 The fact that both of them are variable gives the
advantage of flexibility in selecting the characteristics
of the anticollision function.
The two parameters M and N could be numbers
contained in the general call message cycle, but at least
30 one of the parameters may also be constituted or derived
in the card itself. In the examples below, it is assumed
that the message Query as sent out by the terminal
contains a number M defining P and that it is capable of
varying, for example in the manner described in French
35 application 97 02501, as in a preferred implementation of
the invention. Dynamically varying the parameter P as a

function of detected collisions remains applicable.



that the nessage Query as sent out by the term nal contains a nunber M
defining P and that it is capable of varying, for exanple in the
manner described in French 35 applicatlilon 97 02501, as in a preferred

I npl ement ati on of the invention. Dynamically varying the paraneter P as
a function of detected collisions remains applicable.

The various var T egiereteas aebt rpaeamererhedescrilsdnph eshdel ow can be
enpl oyed 0RLheite OWL WY | & AIRD %1 oyved VG | b £ PANRE £ e Mis Pigt hey can
be associated with a plurality t%ereof, or It 1s even possi b?e for a
plurality V8RRl RIPIESK M 1T HORY IR hParsIeeir Rt afktleram

Exanpl e NoplliraQuely tHctdsies e appld Cafd®possibBe! 861 dnpliea iy whi ch

condi ti_onall inhi bits response, fromcards; far exanple a card
e onte o o e e ST S o R sy et SR BB ERr Be T of i ed and
providing A 10 ExamblelNd o Ja: eset eimd hede s sdneagpht @atndni n t he card.

Thi s makes J RASSIPI & 410y TR WEEH NG READARIAT 1Y Blpips e SOLLLSbO0, when a
plurality of "cards are 1n range 0 e’ reader, but It TS known that
only those feamisansa; dor yexamplke cercard xggpdrds i bh tlespenditednpy A are

sui tabl e fopclagdfl L Fﬁ%ﬁ?%@dadrebl&gclf%ﬂf L AN @Mary COULE Aty Al |y be

nore conpl €x, for .exanple A could ] ist o _appl1cations; and the
card ddul d ifesBIRd o ghprfetgrnined HkugppPreat foRsinstpeeSerd-in a
list of appiHicAtdsMis it dsH@Eshd ntd heedddd. t2d probabExaepl 8£No. 21 After
Query, the ;)gaider. can I?'Lsend out ..one or nore Marker rressageﬁ that are
di sti ngui sff&bl-e FrBmWren @Jé?ujs}?r 96 Mar&rdfeltagt? FaRIe tistito tine

the ATQ resgpondes fitonsdtsyn tdiestebynpkingse tcppdsi bhat t casaye
Var ants afe Sata g arby Kt NS RGLA SRR SEre Huseanie BOATT T
i ndex 15, obeing mirgcerdad it Possidndifioon tdre azesld ongenraklyued an
index 1, (QpidcoR@yd:he f&s%}gﬁ{?‘pfé)gi L ahE hach uest hee parameter P
and perhaps also A). | is initiallze (e.P. _
applications, and the card could respond if any one of
those applications is present in a list of applications
stored in the card.
20 Example No. 2: After Query, the reader can send out
one or more Marker messages that are distinguishable from
Query. These Marker messages can be used to time the ATQ
responses from cards, thereby making it possible to save
time in the transmission and management of responses.
25 Several variants are possible.

Case 2.1: The Marker messages contain an index I, or
they make it possible for the cards to derive such an
index I, (optionally the messages could also include the
parameter P and perhaps also A). I is initialized (e.g.

30 to 0) on each Query and it is incremented on each Marker.
This numbering mechanism can be implemented in the reader
and can be included in the Marker message and/or in the
card (which initializes I to 0 on sending out and/or
receiving a Query, and which increments it on sending out

35 and/or receiving a Marker). This numbering mechanism is
implemented at least in the reader or in the cards, so



30 to 0) on each Query and it is increnented on each Marker. Thi s

nunbering mechani smcan be inplenmented in the reader and can be
included in the Marker nessage and/or in Y%he card (which initializes
to O on sending out.and/or receiving a Query, and which increments it

on sendi ng out 35 and/ or receiving a Marker). This nunbering mechanismis
i npl ement ed ath@kathei walne péadleis cknpwnthe e deardg on receiving a

12 t hafiztkherval ue of | is known to the cards on receiving a
Mar ker . The carg responds with an ATQto a Marker as a
function of I, P, &8 S3F nH%ﬁPG’P‘aﬁv wiep ap PR R peMaBkerA8sR of a

pr ecedi ng Cpefunﬁtlbhr&ﬁrxang aaRdN@t random N@ELBSAr (Pyah&crl eahabed on each

Mar ker) . babi C og tge cardrr ogdln |s hlg gr if the card
has not yat reRRRRURh 4 HEsCHEe: letl ror TBFESE 1t woul d be i f
t he card has m¢cessyritgpoadeticubised om emehﬂ@arbaeht oTha collision after

a Marker, thepP&Bi{'Bﬂlfég of thée!:éﬂ &‘ Qs% d&?[}&’s ”ﬁﬁgﬁgﬁ J‘"’.‘E‘d‘:ﬁépééht he

cal | cycle el ng re|n| at t over al
probability o$a$e@%@n%@tfrgﬁp@h@e@a$d@centh%n@ée©¢d%h9 Queryt ehainak

i ncreases m%ﬁmr@e | $FnEnEOLLL& RAs a@ﬁréédy dﬁééltgéﬁ@éd"meﬂl 88! I L8l eRe
occurs. _This exanple of the net hod 1 s ‘advant ageous when a nessage at

0
the end bf dat¥ent Oflﬂt%?%ﬁéﬁb%nlﬂﬁ?%¥t§ %%?k?ﬁrtﬁg? PeEP8HsE2 from a card

t hat has al reﬁ@ltyumswndhd Qﬁérj/aaéésal@élehn@ BeibsLEUENE call gegoekeal call.
20 Typi ¢

he, random dr.a are defi for the
Query nessage %a% ¥h%e+%%p5ﬁﬁgléﬁﬁﬁ%%? S?st?%%x£ V?xﬂﬁﬁerr] X [err]
| *M-M  As a resobbabibiterofl vespesagefrémnehe cardueiy madgdl E1thar kers,

after uhi oh NEsRYELE IRSEEALEL wner PhLoOTLNE,cALIPIMIbh bAMC responded

at | east once rovenen rovi des an vant ageous
char act e}? st i ¢eeFeqspes’ Eﬁ%@t@@lb&%hgn 0¢©mr%ny Vi secppmple pRethar amet er

P, for a singherkaddisNadeni€agéotifCuhen & CRESEag@Nsk | fnéhEndbsenggral a
commun catl ons el dandd innibPes LY BBl 08 OomL! LT 8 L0g card
will be picketfterchang Y P
that has already responded, at least until a subsequent
general call.

20 Typically, A, P, and the random draw X are defined
for the Query message and the response condition is that
I*M £ X £ I*M+M. As a result, after N/M messages (one
Query and N/M-1 Markers, after which the cycle restarts)
all of the cards will have responded at least once.

25 This improvement provides an advantageous
characteristic of the "Slotted Aloha": for any value of
the parameter P, for a single card in range of the
reader, and in the absence of a communications error, it
is certain that the identifier of the card will be picked

30 up in a bounded number 2*N/M of messages counting from
the card coming into range, and assuming that the card
responds only from the first received Marker message.

It can be seen that a result is obtained which is
comparable to a "Slotted Aloha" having N/M slots, with

35 the exception that the beginning of the slots is
indicated explicitly by the reader by sending out the
Markers, instead of being implicit in the timing



30 up in a bounded nunber 2*N M of nessages counting from the card
com ng into range, and assum ng that the card responds only fromthe
first received Marker nessage. 13 1t can be seen that a result is
obtai ned which is conparable to a "Slotted Al oha" having N Mslots,
with 35 the exception that the beginning of the slots is I ndi cat ed
expl i ci t | ypeyfprmede e thgy caahgi-ng Conpagied withviheer'$latisidad of being

implicit 'ﬂl&ﬁﬁ"ttﬂhggav01ds accurate timing, both by the cardﬁ3and
perfornmed by tge cards. Co argIe h the "Slotted Al gha" this avoids
R eEy t ds keHere

accurate tP¥%i hge BER aéﬁ&ntage By &tth & e RGP

aﬂvant age lyetetnhesplthb&biﬂfl $tiig absen$:yiﬂr©m ithel MArkdrs (Ia&uiabsent from
t he Nhg ers

A ., 5 _,see above t_h tion af t i s shorter
than 5 " BRbt SBPYE) quiry. SRGTIRE o §TRoRB T ds R HhA T to
draw anot hehatapfom Quelrgr, amde&ble thﬁedpe@h@m&bmecessdnuhﬁuhaw&ducing
the durati h SyeleTploR tenatically
to the n[e??] kﬁgkngx%%grgg ggﬁjnfgggr & N éﬁgcterlstlc of the
card, e.g. furpberi sedering thet duzatign mf-rrtﬁéxe cycle Indgedy |theye

obser ved tBéEd‘Eahh%ebﬁbﬁan%bs%%&ﬁilgﬁhly to QURN IrfS WRLKeW tPREEeaRY
Mar kers, then the term pal equi valent to the probablllstlc system

and t h8 caﬂﬂsaoFuTgertﬁh§ré§§ﬁﬁP§téFe°éoﬁ&%|qﬂ4§ﬂm%i9teﬁrﬁ?ﬁﬂ%?%ﬁo%oth
systens. its seriaCas@mbez. Provision can be made for the reader to

i ncl ude the ind | .i he sub I t I

the first appli Skt Mt imEee SRR vaRd PO i S050 CoFTiaty R B f cat i on
nessage toQberdespandy bythoet any Mamkamaﬁ1uham|Uhh»tdrmmnalrmssane way
as the Carg ulvalgﬂgpﬁheﬁhkt WQbHQ?Q%' &é@éﬂ1iﬁda(%ﬁécga£¢§

appllcatlon nessage; i s refnforces the seract
messayé MAthéateﬂémgﬂﬁeﬁrﬁgcpmﬁaté@ﬁﬁlMﬂéh Z@rmﬂn&ﬂSjQﬂ1hQﬁﬁwNTQ

sel ection

Case 2.3: Pyg¥kakon can be made for numbering to be both explicit in
Mar kers and |an|C|t bg the card, and for the card to reﬁpond only if
Provision can be made for the reade

there is a matc
include the index I in the subsequent application(s) (in

particular the first application message), and for this
20 field of the application message to be compared by the

card with the index I, in the same way as the card

compares its own identifier with a field of the

application message; this reinforces the selectivity of

the selection message without lengthening the identifier
25 field in the ATQ.

Case 2.3: Provision can be made for numbering to be
both explicit in Markers and implicit by the card, and
for the card to respond only if there is a match; this
case is advantageous above all when used in addition to

30 the preceding improvement.

Example No. 3: In a variant or in addition to the

preceding examples, the terminal can vary the interval
between two successive Markers. In particular, if no ATQ
response is received by the terminal, there is no longer
35 any need to wait for the usual length of time for data to
be interchanged between a card and the terminal. In this

example, if a card responds to a Query or a Marker, it



case i s advantageous above all when used in addition to 30 the preceding

i nprovenent . Exanple No. 3: In a variant or in addition to the
precedi ng exanpl es, the term nal can var§ the interval bet ween two
successive Markers. In particular, if no ATQ response is received. by
the termnal, there LS no l.gnger 35 any need to wait t he Hsual | engt h
of time for d9FS £8 °Y sgadi ePBﬁaﬁgéagﬁé% @HaﬁtcaﬁdAgﬂé PRENEBr &inal . In
this eéamakemumf1engahdofesmmed$ tﬁbfﬂé@&ﬁg’Eﬁ?aeﬂ@f$ﬁrth¢tQuery

14 oes sen out, a of . Al mnt In
naxinun1|eng?ﬁ ?b feFSFFo;P§§ ﬁé 8fsﬁﬁe ng 1£9 lts

Mar ker. The neadprebeukswﬁohlnhas apgnaprland Length of tlmet(ﬁEeSéh;

Wnin a8, apprRELAEEheRdhl 8, LhPrElhers] ehglbliThethl efg of detection

time by the rea | owm n ately sends
out a neM/ne§§9§¥:o#tth@medlateﬁer?eﬂ9§e0§ﬁ eheewhmﬁeﬁaeepef ERet he

presence of glehyatype o%'ﬁﬁé'MaER@rS§9ﬁbng eHt tAE BrEden¥eObraslBhkar is
therefore inhibited uptil e end of sen |ngrfron1t e 1%8Fcards (at | east

until a predBtePAined Flﬁ@n 31fa8uk| 2hsBdRUETY by Re¥poiGFndSt o the maxi num
| engt h expectrdrefoae 1nh1besednaﬁt1andhereﬁd bﬁngeaalag éroor the a

col i si has not . hee e ected_by .t he read .n the nessage received
fron1thg80ar%?r?§.(ig leas %éiaavgﬁ¥gﬁgeF@1P8 Eéaeca? S Fore” %U|%kly
si nce t bernaspendofhgQuer ke fardmom manEhsexpectadlbftane is

considerab'yﬁéggégéaedané?éEEEEQ15H§t LhgnduEabLoB,0L co111biBnATQA s | ong

conpared wit or a particularl’y’in a system using
Exanpl e No. EOttH@eQOd66B§ﬁ?anV| bef§?aﬁé§péﬁséh5ymﬁﬁ§a68ré@caﬁeeﬁuch mor e

nuner ous. from the card(s)).

15 The advantage is to read cards more gquickly since
the number of Queries (and/or Markers) per unit time is
considerably increased. Assuming that the duration of
the ATQ is long compared with a Query or a Marker, and
particularly in a system using Example No. 1, the

20 opportunities for response by the cards are much more

numerous.




A nmet hod of managing collisions in a systemfor
|nter IH tﬂ en portable objects and at | east one data
trans itable for co- 06 rating 5 with a plurality of said

portabl e objects pr esent si mul t aneously in comuni cating range of the
term nal he met hod conprising the foll ow ng successive steps:
a) the terﬁt‘ﬁé sends out call nessages to the portabl e objects; 10

b) a port ableaoheetibdc @fdiranardindy cednds imnessage systd:m) fide termnal in
response t?nt:h%c?l%hgn\tﬂ' f I?ia%a betQJ(r?Ol%tabl lr'tta%lteh%k%j r%.'des ]teaagsrtloo%

sai d response & nng an i i er specl e obj ect;
c) the receneedatecemmcawesrpmmlmmtb@la cfemﬁqe:epmttmge obj ect,

and ingthe,, ilQﬁeBC?;l‘&fra%%'tg/ of J5SP aqquél m&t}:léasére@ponse sent out

by another ect, a specific dat catiton link is
establ i sheélﬁ‘ylFﬁ@ePehsr%Ynéln SRR Geddmg fraékﬂiepd?rft die termighilect, and

data i s thegel ﬂtb@h@@arc"%@)rl%fltr@ oM %m{aﬁv 2Q_;b JRihak et Wispd 0 step a)
e

for a newiteration; n sence of collision-free
reception, the & tf’?@t ﬁ(‘?d"“tlé‘ﬁ}r r??"(t‘% é’t‘“@pcaa) HESFIFSH 15 rHS on;
t he net hOdprtableh@b@@kﬁI‘sl ;zed in that the term naI sends out two types

of cal|, nmessage; i ni A | 2|

probaglbl ity of spo%’\érrr%ﬁ%g O%tjheé:tpgr dD ét S, adﬁéduc]\/bn??seér%emssages
sent out iho thesmee"eesnadn iaf trerspQuerey trceﬁmge}allwvtlttm ker messages

bei ng sui tg?#ﬁaia‘i'il% %'h%% ‘idé%r o] tl%@set(ﬂ% qkerf s | dysd 0 nmodul at e

said probability val receiving a . ‘message and | n the absence
of any ceﬁteeneeepeﬁsedte@tdfe@ shegsidge to the porfabletRite@t: cl ai m

1, in which thecporhablreebieat &eceleeesep%sﬁﬁirﬁgélmry a tinme slots

fIIW|n r I on f rker
orto 9 tggntg e%% %of%%bf% c%%ec% ggf % the absence of said

response colliding with a response sent out by another
portable object, a specific data communication 1link is
established by the terminal and the identified portable
object, and data is then interchanged, after which the
20 method returns to step a) for a new iteration; and
d) in the absence of collision-free reception, the
method returns to step a) for a new iteration;
the method being characterized in that the terminal
sends out two types of call message: Query messages
25 initializing the value of the probability of response by
the portable objects; and Marker messages sent out in
succession after Query messages, with Marker messages
being suitable for causing the portable objects
optionally to modulate said probability wvalue on
30 receiving a Marker message and in the absence of any

prior response to a call message.

2/ The method of claim 1, in which the portable objects
respond selectively in time slots following the reception

35 of Marker messages.



3/ \ u im2, in which atime slot is selected in
pro%ﬂg“m&gm‘\m"ﬁ by the portabl e objects drawi ng a random or

pse -umoermons r €cei ving a Query ssage. 5 4/ The met hod of
any one of clainms 1 to 3, in which the term nal sends out a Query
message again on detecting a . collision. 10 5/ The nethod of any one
of clainms 1 36 ThejmehRpenofoflaim 2y oiBj Yhhgha2 MatRer ShBEsafe and in the
absence of as@rébted in He6pPaPSLibPid @ahhefEE§agRe pbethABlLEaBbgeebiect

nodul at es t he proba h||t val ue .as aw%unctlon of .t he valge of an

i ndex that |SFABHPi dd*H PEcéFvPﬁauﬁomﬁP PrnBBshGES 1379 & “BF Y¥he net hod
of claimb5, massfigeh said index is i ncrenented on each occasi on a new
Marker nessage is received and is reinitialized on receiving a
subsequent Query nessage. 20 7/ The nmethod of any one of clains 1

to 6, in whith The methodephi aay erductsciadmsi hetonBer 8l wbéthetshet wo

successive termfAhl 5BA88USH:! B HNErfPREDEES0T 28RYn 8APARE.EE AR 8N
identified portable object wthin a predeterm ned period. 25 8/ The

met hod of an§CbhiS®Pclainms 1 to 7, in which the portabl e object is
capabl e of being inhibited from responding to call nessages by

[CCE V9,2 PERAL! Sorpas TRORRC,SEMLCOM By CIELoLt ol gdcontal ol ng
i nhi bi ti on besoeivengvaedMahkart hespagéabhé dhj ebé absencei bift rapried and/ or
when it receégsgoﬁsgeééagecgfltQggsage,e££80£0rtable object modulates
the probability value as a function of the value of an
index that is modified on receiving a Marker message.
15
6/ The method of claim 5, in which said index is
incremented on each occasion a new Marker message 1is
received and is reinitialized on receiving a subsequent
Query message.
20
7/ The method of any one of claims 1 to 6, in which the
terminal reduces the time interval between two successive
call messages in the absence of any response from an
identified portable object within a predetermined period.
25
8/ The method of any one of claims 1 to 7, in which the
portable object is capable of being inhibited from
responding to call messages by receiving a specific
message sent out by the terminal and containing an
30 identifier corresponding to that of the portable object,
inhibition being removed when the portable object is
initialized and/or when it receives a message to that
effect.




