1 - ~ A METHOD OF HANDLI NG COLLI SIONS IN A SYSTEM FOR | NTERCHANED NG
DATA W THOUT CONTACT The invention relates to contactl ess

comuni cati on bet ween a portable object and a termnal. 5

I nterchangi ng data w thout contact is well known; t he applications of
this technique include, in non- . limting manner, controlling access
and renote paynent, e.g. access to and paynent for public transport.
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The invention relates to the particular situation in
which a plurality of badges can be present simultaneously
20 in the field of action of the terminal, and where there
are no physical means, e.g. insertion into a slot, for
isolating the arrival of a single object in said field.
Given that the signals transmitted by the various
badges can overlap one another in time, the terminal must
25 be provided with an "anti-collision" mechanism enabling
it to detect such situations and to handle them so as to
cause signals to be retransmitted by the badges.
Various algorithms have been proposed for this
purpose. For example, EP-A-669 592 is based on accurate
30 synchronization of the responses from badges that are
present simultaneously in the field of action of the
terminal. However, that requires the ability to achieve
such synchronization, i.e. to cause all of the badges to
transmit a signal at the same time in response to an
35 interrogation message transmitted by the terminal. In
practice, that technique requires a response mechanism to
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2 + be integrated in each badge in the formof hard-w red | ogi c.
It is not always possible to obtain such synchroni zation, particularly
when using mcroprocessor .5 badges which have response tines that are not
predi ctabl e with sufficient accuracy 40 be able to obtain the
necessary degree of synchronl zat i on. Under such circunstances,
proposal s have, been, ma .g. in FR-A-2 666 187, to_ define a frane
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probability of collision, with said probability

decreasing with increasing number of time slots per
frame.
Nevertheless, to be effective, that techniqué
20 suffers from the drawback of requiring frames that are
relatively long, given that the frames must have a large
number of time slots, and that in addition the time slots
must of themselves be sufficiently large to enable all of
the requisite information to be transmitted, particularly
25 the complete identification number of the badge. This
gives rise to a large and systemic increase in the
duration of a transaction, and this applies independently
of the number of badges actually present in the field of
action of the terminal (since the duration of the frame
30 is independent of said number, and is just as long in the
most frequent case of only one badge being present as it
is in the case of a large number of badges being
present).
EP-A-702 324 proposes another mechanism for handling
35 collisions which provides that if a collision is
detected, then the terminal sends a collision warning to
the badge; on receiving this warning, each badge decides



detected, then the terminal sends a collision warning to t he badge; on
receiving this warning, each badge deci des

3 . whether or not to send a nessage in reply, with the deci si on
bei ng randomin nature and having a fixed® probability of response, e.g.
50% The nunber of responses received by the termnal, and consequently
the 5 risk of collision, is thus reduced after, a first collision has
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those various difficulties by proposing an asynchronous
type of mechanism for handling collisions, i.e. a
mechanism that is entirely suitable for use with
microprocessor badges, which mechanism can easily be
20 matched to the average number of badges actually or
potentially present in the field of action of the
terminal.
It is explained below that this adaptive matching
under the control of the terminal can equally well be
25 static or dynamic. Static matching consists in setting
the terminal a priori to optimize the duration of the
anti-collision algorithm as a function of the mean number
of badges typically likely to be found in the field of
action of the terminal. Dynamic matching consists in
30 modifying the parameters of the algorithm during a given
identification sequence, from one iteration to the next,
as a function of the number of badges actually present in
the field of action of the terminal.
Static or dynamic matching can be implemented
35 independently or cumulatively.
It will also be observed that optimizing the process
of collision handling (static or dynamic matching) is
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much smaller: ose to 2, and only very rarely greater
than 3).

More precisely, the method of the invention is
characterized by the following successive steps: a) the
terminal transmits, to said plurality of badges, general
call messages, each including a collision probability
modulation parameter; b) each badge conditionally
transmits, to the terminal, a general call response
message with a probability of less than 100% as a
function of the collision probability modulation
parameter, each general call response message containing
an identifier specific to the badge; c¢) on the terminal
receiving a general call response message, and in the
absence of any collision between said message and a
message transmitted by another badge, a specific data
communication link is established between the terminal
and the badge and data interchange is continued,
returning to step a) for a new iteration; and d)
otherwise, the method returns to step a) for a new
iteration.

In various advantageous implementations:
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30 ° nessage transmtted by another badge, a specific data conmmuni cati on

link is established between -the term nal and the badge and data
i nterchange is continued, returning to step a) for a newiteration; and
d) ot herwi se, the nethod returns to s?ep a) for a new 35 iteration. '

I n various advant ageous i npl enentati ons:
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badge; and thgadge 12RAYP ¢! ¥ep2fy;step b) is generated and the conditional
transm ssion of Step.c) is_perforimed only if the prior conpayi son has
al so given rise to t kBerBadoe prpducesys pseudo-randomn ﬁ’aét"@pr%d,
generating a eompapesneaiddpseudo-gangoms vagd ueo i thhehel ariddiveid speci fic
Lo, the bAHOe BRopant1e§ehSathBLblC pbgblioldly; " response to the general
* the probability modulation parameter comprises a
first field containing fixed data representative of a
predetermined type of terminal, and a second field
containing specific data for modulating probability; in
20 step b), the fixed data is subjected to prior comparison
with corresponding data contained in the badge; and the
random value of step b) is generated and the conditional
transmission of step c¢) is performed only if the prior
comparison has also given rise to the result "true";
25 * in step c), generating a control message
comprising both the identifier specific to the badge as
received by the terminal in response to the general call,
‘and an unambiguous communications channel number; sending
said control message from the terminal to the badge; and
30 then continuing the data interchange on the channel
allocated in this way; advantageously, when a badge is
found to be simultaneously in the fields of action of a
plurality of terminals, the channel number includes a
data item specific to the terminal which has established
35 a link with the badge, said data item differing between
adjacent terminals;



and an unanbi guous communi cati ons channel nunber; sending said control
nessage fromthe termnal to the badge; and 30 then continuing the data

i nt erchange on the channel allocated_in this way; advantageously, when
a badge i s found to be sinmultaneously in the fields of action of a
plurality of terninals t he channel nunber incl udes a data item
specific to the tegm est hed 35 __a link mnth t he badge,
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returning to step a) in a dlrectlon that increases the

probability of obtaining a "true" result in the
subsequent step b): and
* after each comparison of step b), the badge counts
20 the number of consecutive "false" results produced in
response to the same series of general call messages
transmitted by the terminal, and forces é response
message to be transmitted to the general call whenever
the corresponding count has reached a predetermined
25 threshold, even when the protocol defined by the
probability modulation parameter requires a random
response.
0
Other advantages and characteristics of the
30 invention will appear on reading the following
description of an embodiment given with reference to the
accompanying drawings.'
Figure 1 shows the collision handling algorithm at
the terminal end.
35 Figure 2 shows the corresponding algorithm at the
badge end.



prcobabitity nodul ati on paraneter requires a random response.

O her advantages and characteristics of the 30 I nvention will appear on
readi ng the follow ng . description of an enbodi ment given with reference
to the acconpanyi ng draw ngs. . Figure 1 shows the collision
handl i ng al gorithm at the termnal end. 35 Figure 2 shows the
correspondi ng al gogd;thmats t engl. .
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thereof is opyhichedperation therBd¥ §d WUgtibiAedlescription of an
I npl enent ati on of the invention given,wth reference to the flow

charts of Figure 1 (steps perforned aQ the term nal end) and Figure
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i nput val ue to a pEbESs BLIPTA aepneRRQk i@ RATSt  each of the
badges i noor d¢mplemeatatidn ST UM nithtd dfO the irffedt®itsEdted or not

Lans e Randld8 T, and GBS B A I s o e
t o nodul at e t thapr ebabille ttheo mathidge To dpdutther sinproved. :
The invention is based on using a parameter referred
to below as the "probability modulation parameter" or PMP

15 which is generated by the terminal and which is used as
an input value to a probability algorithm implemented by
each of the badges in order to cause a response signal to
be transmitted or not transmitted in random manner in
response to an interrogation from the terminal.

20 This parameter which serves to enable the terminal
to modulate the probability of badges responding is a
parameter that can be matched statically and/or
dynamically. In the implementation described below, the
only case taken into consideration is that of a parameter

25 which is matched statically, i.e. a parameter which is
adjusted as a function of the shape of the terminal and
its environment, said parameter varying from one terminal
to another but remaining constant over time (below, when
describing additional and variant implementations, the

30 case is also described of a parameter that can be matched
dynamically over time).

Most advantageously, PMP has two fields, namely: a
field containing fixed data representative of a
predetermined type of terminal, and a field specifically

35 for modulating probability.

The first field indicates, for example, that the
terminal is a terminal for controlling access to such and
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The mechanism whereby the terminal identifies the
badges begins by the terminal transmitting a "general

20 call" frame GENCALL containing, amongst other things, the
above-defined PMP. '

This GENCALL frame is received simultaneously by the
various badges that are present in the field of action of
the terminal. On detecting that the received frame is

25 indeed a general GENCALL (step 14, Figure 2), these
various badges, which were in a position of waiting for a
command (step 12, Figure 2), will then decide, in

- application of a probabilistic algorithm, whether or not
to respond to this call.

30 The corresponding step (step 16, Figure 2) includes
drawing a random number using a conventional algorithm,
optionally diversified using the serial number of the
badge (the serial number is always quite long and makes
it possible to obtain a pseudo-random draw using means

35 that are very simple).

A comparison is then formed (step 18, Figure 2)
between the random number as drawn and the PMP included



badges begins by the termnal transmtting a "general 20 call" frane

GENCALL cont ai ni ng, anongst other things, the above- defi ned PMP.
This GENCALL frame is received simul taneq*sl y by the vari ous badges
that are present in the field of action o the termnal. On detecting

that the received frane is 25 indeed a general GENCALL (step 14, Figure

2), these akjQu Gw | PEsY | | t f a
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The correspongbnghet @alust epokdopMBi.gure 2) incl udes drawi ng a random

nunber using a conyentional. al gorithm, optional ly diversified using the
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9 in t Retpebdived tGeRpAthuge beageenTibady iitfertinen wadjie faf PMP is
exa][fplaﬁ/b be tgBat tBeprangsm ?H%erthiespkﬁfiﬁg&g%&yobge@%teﬁly r:;w:i[JQl. e ael ue5
p o : way exanmpl e, if, cgn be se 0 have any one

of 64 differeft m?ﬁF‘UHé Pk llﬁe%r'aﬂ&@rﬁa—s df SMP issset g, p = aO't h‘g“%/%ndom
nunber di@wn bheappobhbillitievifse replpewidlgdbe 1/64%H,0 iGR. ldbaan t hus be
seen that if fh al ye. NP, | . t = By ity
of areply vvi#'rggé’atmlg1 g%/P%g)% “r#&%lg'?lﬁﬁgéﬁ@u%WMe%aesW% gﬁe}fﬂ{% p =
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badge responsETHPIETred in a rppgge PEFWERNa 3r PPVt WSy dR%hidum val ue
and a 1515nmexmhaxinidl 4alue.

If such a response message to the general call, or
GENREP, is indeed transmitted (step 20, Figure 2), then
it contains the serial number of the badge which is a
unique number making it possible to identify the badge in

20 question without ambiguity so that the terminal can
identify it amongst the others (more precisely, this
field contains a serial number within the strict meaning
of the term "serial", together with a manufacturer
number). The badge then waits for a command message

25 = (step 22, Figure 2).

The terminal switches over to receive mode while
waiting for a response (step 24, Figure 1), and on
receiving the response, it verifies (step 26, Figure 1)
that the received response is indeed formally a response

30 of the above-specified GENREP type. If so, that means
that there has been no collision and that the badge can
be identified unambiguously so its serial number can be
extracted by decoding the received response GENREP.

Otherwise, the response is ignored and the algorithm

35 returns to step 10 to reiterate transmitting a general
call GENCALL (optionally with a change of PMP, as
explained below). It should be observed that this



| f 'such’ a response nessage to the general call, or GENREP, is indeed

transmtted (step 20, Figure 2), then It contains the serial nunber of
t he badge which is a uni que nunber ing it possible to identify the
badge in 20 question without anbiguity so that the term nal can
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t hat the badg ; i LLhe agﬁﬁﬁﬁ sly so its serial nunber can

fegégglagcggﬁngggﬁggi gaﬂﬂ 245

be extracte ] recei ved response GENREP
Ot herwi se, the respéndecraplinptetesponsiee is geaedviads then e to step 10

to reiterate ¢eangRhlt B1908ad88e6AkhannedakunBehiCAldtdBis Otelduraii a
change of PMP, as ﬁxglalned bel qw).. It shouyl d be observed that this
10 si t Ft FBR PaAgeohesE, #E¥RLhBMmMbET, 18 ondiadhed, 1n CENRERnse

i s recei ved btherébysmaRingohfkl paskibler subsequentllya@o @omtdspmnse; it is

expl ai ned bel 9 h in.so . Situati.gns Jt can _be advgntagequs t

i 5t i ngui sh bk feganeb8iRgBars, 15 sttt affipr i SRR st oy
when 1 epéthenghahsedenaountsalto @ENDAKIt. identifier,| fypigsddly ant
response is rseeugls?@ngt Qetgéhp%ee nggt,e%%n@on@t!i%epss & SHARN ol REF

(step 28, Figure e whose serial nunmber is contained in
GENREP, 10 tPerebprakirggdatapdasprrhanges equibaty itto iHmq drnger
i nt er chapgi nonéeéasafysicp! thecdeiMinal @vekrbndmichameelfull (the channel
amounts to a fggﬂ i%ggg¥kéhe5hmkégi%%lkﬁe badge). If there are
several terminals whose ranges of action overlap, then
precautions are taken to ensure that the channel number
includes the identity of the terminal processing the

20 response from the badge so as to ensure that the terminal
can be identified unambiguously amongst the various
terminals with which the badge is physically capable of
communicating, thereby preventing a badge receiving
commands that are ambiguous.

25 The terminal then transmits a command message COM
(step 30, Figure 1) containing the allocated channel
number and the serial number of the badge, i.e. the
number contained in the response GENREP that has just
been received.

30 On receiving such a command COM (step 32, Figure 2),
the badge verifies that it is in compliance, i.e. that it
is genuinely intended for the badge, and if that is the
case, it stores the channel number that has been .
allocated thereto and transmitted in the command COM

35 (step 34, Figure 2). The transaction then continues
(step 36, Figure 2), e.g. by a positive acknowledgment of
receipt being transmitted and then transmitting various



octupyi-ng a single byte, and constitutes a short code for accel erating
data interchange so that it is no longer 15 necessary for the termnal to

transmt the full i dentification nugher of the badge). If there are
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for processi t he t rmnal (ste Fi qu 1 pner that is
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GENCALL. 'Hnschilslomdh@ﬂ@h¥%9tmeﬁh?ﬂésﬂa9§ theeiBNgRYLOPs not repeat ed
even 19N recei Viis aF SHRSE 0y £Pés CEREAhbanEAtmBert MaBENateaplty that

are required to establish contact (i.e. the number of
times the algorithm of Figure 1 is repeated or the number
of successive GENCALL frames that need to be transmitted)
in order to identify all of the badges present, as a

20 function of the value p of PMP and of the number N of
badges simultaneously present in the field of action of
the terminal.

In this example, PMP can be set to any value in the
range 0 to 63, giving rise to the probability of a badge

25 sending a response that is equal to (p+l1)/64, i.e. that
lies in the range 1/64 (1.56%) to 1 (100%).

When N=1, it is naturally advantageous for p to have
its maximum value (if p = 63, then the probability is
100%, and M=1), since there is no risk of collision.

30 However, when N > 1, it can be seen that the optimum
value for M, i.e. the minimum of the characteristic
corresponding to the number N of badges present, occurs
at a value of p which is intermediate between 0 and 63,
with said optimum intermediate value decreasing with

35 increasing number of badges.

.It can also be seen that for a given value p of PMP,
the mean number of attempts required increases as a



10 " the‘termnal which is continuing to request GENREP responses from

ot her badges or from badges that have subsequently noved into its field
of action. Figure 3 is a curve ghow ng the effectiveness of the
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SR C R 88919%i£gaghge%he case of receiving no response.
Providing the electromagnetic environment of the terminal
is not excessively disturbed, such discrimination can be
achieved in practice by means of a threshold that acts as

20 a silence detector.

Initially, PMP is given its maximum value (63 in the
example under consideration), i.e. giving response a
probability of 100%.

After a first general call GENCALL has been

25 transmitted, if a collision is detected, i.e. if a
response is indeed received but that response is not in
compliance, then the terminal causes the value p of PMP
to decrease (e.g. by dividing it by 2), said decrease
being limited by a floor value deduced from the

30 effectiveness characteristic of Figure 3.

A new general call is transmitted with PMP reduced
in this way, and so on.

Conversely, if a general call GENCALL is followed by
no response being received (no badge or badges only at

35 extreme range), then the value p of PMP is increased so
as to increase the probability of receiving a response



Thus, mnpst advant ageously, instead of having a PMP whose value p is
set once and for all for a given termnal (as in the exanple described
above), it is 10 possible to cause saidygalue p to vary dynamcally as a
function of the responses received and t%e | arge or simal | nunber of

col l'i si ons detect ed. More precisely, in step 26 (Figure 1), the
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general Tl | is trafsthétéedampld ddfcribdedpdthe probablildtwapf and so on.
Conversely, if_ a ener

f b
Fecei ved {no TRSRETT PadBeLiony fyngbion brcPee, a#sz‘a“”%d"gﬁheﬁég’r‘%? o’
of PMP is |ncva£mamksowhen the numberrefisbadgespisbabrhi thagf thec&lskng a

badge o 1 hy béﬁ 1lit granlthe next
badge to pené?ré?o 1ision is high, thep the probadi ™ i

ai
term nal thusiepreastng pfuaghiancaf| Wﬁndmtﬁbu aid dePHPaF& P&&&@e t he
probabi lijgy OfadtdfSEORESCabEiREalbd8ct8ase, for example it may be an

exponential relationship. Under such circumstances, when
the risk of a collision is high and on receiving a first
GENCALL signal, it can be preferable for the badges to
begin with the minimum probability of response and

20 subsequently to increase it in the absence of collision.

In another variant, this time implemented at the

badge end, the badge stores the number of GENCALL frames
it receives in succession and to which it has not
responded by transmitting a GENREP message, i.e., in

25 other words, the number of successive times the
comparison at step 18 (Figure 2) has given rise to a
negative result. When this total exceeds a predetermined
threshold (e.g. ten times), then transmission of a GENREP
message on next reception of a GENCALL messagé is forced,

30 regardless of the random number drawn after receiving the
GENCALL command. The counter of successive GENCALL
commands received is then naturally reset to zero.

This ensures that whatever the circumstances and

whatever the value of PMP, a GENREP response is always

35 transmitted within a given time interval (e.g. eleven
times the period with which GENCALL frames are sent in
the above example) by all of the badges that are



5 the niext general call sent out to the badges when they are numerous

(collisions are detected) and, conversely, to restore said probability
to a high value after all of t he badgas have been identified or after
t hey have | eft the field of action of the termnal. 10 In the
exanpl e descri bed, the probability of a response is a linear function

of PMP. |In amiatlasireganly preseit ai , thdehieht ofinbetioh dfidges is such
that the ris rmlﬁg collision is high, then the probability is a

decr easi ng f Ufietron of PMP, with said decrease being 15 faster than a
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responded by cthermnirndcessariNRfgpIyessage, i.e., in 25 other words, the
nunber of successive tines the conparison at step 18 (Figure 2) has
given rise to a negative result. Wien this total exceeds a

pr edet er mi ned threshold (e.g. ten tinmes), then transm ssion of a GENREP
message on next reception of a GENCALL nmessage is forced, 30 regardless of
t he random nunber drawn after receiving the GENCALL command. The
count er of successive GENCALL commands received is then naturally
reset to zero. Thi s ensures that whatever the circunstances and
what ever the value of PMP, a GENREP response is always 35 transmtted
within a given tine interval (e.g. eleven - times the period with which
GENCALL franmes are sent in t he above exanple) by all of the badges
that are 14 si mul t aneousl y
present in the field of action of the



term nal . O her variants are al so possible,

Lch
t he badges store historical data, and the term nal mts a
reinitialization signal for ensuring a 15 selecti ve re ﬂﬂgﬂﬁ!ﬂ”ﬂﬁm
badges as a function of the stored history, such th
not reply and/or ot hers necessarily reply. APMB® * 1/
A net hod of mgl ing collisions in a system of I nt erchangi ng data

bet t t { data t
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si mul t aneouslinterchamgiong datahbetweén pértablenocbjechs owr fibadbgesthi ch
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t he term nal a%ran"jglgm ?goé% £-9+ Qi‘\%i??céi:?éﬁgéé:\éﬁbnal éﬁ%ﬁé}% 2 I ?
messages ¥ GEN@&LQI)er@%\'feﬁg i wEth o rlgllaralitZqufl kadgepr %&BEFPP9OHEAIUI ation

par anet er (Pl\ﬂ%)esent m the P#i 888 "o Paglgei 6ANGEt tREatE¥minans Mshscht 0 t he
termnal, a general call response nessage robability

of less than WB‘%{S’-% ?W?Wﬁe‘?htéY1§hecﬁ‘Png’bﬂgpFBﬁﬁﬁFFF'p? modul ati on
paramet er (PMyep£ach general call response nessage (CGENREP) contai ning

dentif to, 1t |
Feceiving a gener ) e fetBinel RGates  to il pPlisb Erknbl OF 4ny
col lisidm® bethaﬁges,algbrﬂé)ralresshlgenesslagesre(s@@g@l\bbanseacheeinwLUQMOGher
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to step a) for a H%bv?#%hék#@ﬁﬁ %Qﬁﬁ1t1°nally HfaBFﬁéFﬁkSEO the net hod
returns to strmindDf & génePE) ¢4 El dFéHPonse message (GENREP) with a
probability of less than 100% as a function of the
15 collision probability modulation parameter (PMP), each
general call response message (GENREP) containing an
identifier specific to the badge:
c) on the terminal receiving a general call response
message, and in the absence of any collision between said
20 message and a message transmitted by another badge, a
specific data communication link is established between
the terminal and the badge and data interchange is
continued, returning to step a) for a new iteration; and
d) otherwise, the method returns to step a) for a
25 new iteration.

2/ The method of claim 1, in which the probability of a

general call response message being transmitted is

modified on each new consecutive iteration in step c) or
30 d).

3/ The method of claim 2, in which the probability of a
general call response message being transmitted is
decreased in the event of a collision on the new

35 iteration following step 4).



2/ The method of claim1, in which the probability of a —general cal
response nessage being transmtted is nodi fied on each

iteration in step c) or 30 d). 3/ {fhe nethod of cIa “Imi] mﬁmﬂmll
the probability of a general call response nessage being ansm
decreased in the event of a collision on the new 35 iteration follow ng

step d). 4/ A method of cla1m 1, in whlch atbieast withif nethod of
claim1, in which | e Wi t hi teratjons fol |l ow ng éep in the
event of a co+F?§?5ﬁ°ns f°§ﬁﬁ¥éﬂ€eﬁFePod9|thtP?aﬁgﬁP§sPSnaoF° 1@@&€Pﬁ
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by each badge(PMP) isktrgnswittedyby theé tétfmIhalneohee &b defimeda in

whi ch, when &, dP Qﬂlif%foéfsless thdf Eb@@agbk'k¥ gggggggbgnogaraneter

(PMP), the ba uces a pseudo-ran on1va ue an ares said
pseudo- 9%ﬂﬁ%ﬂ4v§?hé EPFROPﬁe reeepged (BENBEBD| Pry eacdu E@@E@h

par amet er . 151ikely6éoThgpn§Lhod of claim4, in which: [err] the
probability nodul ati on paraneter conprises a first field containing
fi xed data representative of a predeterm ned type of termnal, and a
second fi@l d 20 Thenhethodgosperlaimcagain whichpdwhehi agbpdgkalredetiyes
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correspondi ng al ne
produces a pseudo-random value and compares said pseudo-

random value with the received probability modulation
parameter.

15
6/ The method of claim 4, in which:

* the probability modulation parameter comprises a
first field containing fixed data representative of a
predetermined type of terminal, and a second field

20 containing specific data for modulating probability:

* in step b), the fixed data is subjected to prior
comparison with corresponding data.cdhtained in the
badge; and

* the random value of step b) is generated and the

25 conditional transmission of step c) is performed only if
the prior comparison has also given rise to the result
"true".

7/ The method of claim 1, in which in step c),
30 establishing the specific link includes:

* generating a control message (COM) comprising both
the identifier specific to the badge as received by the
terminal in response to the genéral call, and an
unambiguous communications channel number:;

35 * sending said control message from the terminal to
the badge; and then



[err] the randomvalueof —step b) is generated and the 25 conditional
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modul ation pgy %]rﬁhﬁfwit% d%the badgé2MBafd ddes icemvdifFabiagdpaeneenl |y

from one gener al nmessage to the next; 15 [err] the
t erm nal |nd§ﬁﬁ299ﬂ§uﬁﬁﬁﬂkﬂ%&$ve in step d) to discrinnate between
t he absamnre of any general cal | response nmessage being received and a

non- conpl i ant [ec tcularly in the event of
col lision bet%e‘lfpm% ?fa(ﬁ:gﬂ‘{'tg Y’Rfélél fferent

* the probability modulatlon parameter is a
parameter that is modifiable dynamically from one general
call message to the next;

15 * the terminal includes means operative in step d)
to discriminate between the absence of any general call
response message being received and a non-compliant
message being received, particularly in the event of
collision between messages transmitted by two different

20 badges:;

* in step d), in the presence of a non-complaint
message, the probability modulation parameter is modified
before returning to step a), with the modification being
in a direction that decreass the probability of a "true"

25 result being obtained in the subsequent step b); and

* in step d), in the absence of the terminal
receiving a general call response message, the
probability modulation parameter is modified prior to
returning to step a) in a direction that increases the

30 probability of obtaining a "true" result in the
subsequent step b).

10/ The method of claim 1, in which, after each
comparison of step b), the badge counts the number of

35 consecutive "false" results produced in response to the
same series of general call messages transmitted by the
terminal, and forces a response message to be transmitted
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decreass the probability of-a "true" 25 result being obtaihed in t
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18 to the general call whenever the correspondi ng count has reached a
predet erm ned threshol d, even when the protocol defined by the probability
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