; e3eleN1b"6TNBE 1CONTACTLESS PAYMENT METHOD AND DEVI CE USI NG ARECHARGEABLE
-MEDI UM JThe present invention consists ih a contactl esspaynent nethod and

devi cé using a rechargeabl e medi um 5The nediumis typicall i e ui t

card ("smartcard") which can be read and witten w thout pmﬂlmm@mm\mt

via a radio link, but the invention can bkapplied to all rewl taple medi a

whi ch can be read andwitten w thout contact. Sone smart cards hi hw c can

belOread and } i i i _nk n_al so be read bycontact

(magneti cal | c%‘gh@%gﬁ?,y@%ﬁe ec Fléf%rﬁ PHEamd VdGEa NS Ae read and

witten by céﬁ?& RGEARSEr MEDIUM y/eaders which require the card to be insert

d ie nto amachi ne.#&5d d, in iop_ is_nore

particul arlyj nt ended P%r%%éﬁgehg?%}f?ﬁ%hf%!gﬁél% St t3v8l CPREREFLESE | s

described i nPPEMGRFoRetEoPhaRdf Perd cebus inpher riictladsred leeagidihan. i n

particubar alhematddudi $peBgbAgalngvel mikbekelisane 9e9ef aldy,9n a

si ngl e-use ngg'k?r,r}szv(\)rhifgr exanpl e 8 per tickets carrying a rrggr etic

stripe, because theif '&65t °F8 PEWE apépédwf-’ét{iﬁé Wat&oPie physdrdilscar ds t he

ticket when eopradeteiai aedapduor deykor bapr edet enFened opuIRer (@f j our neys

has been co o] a Lry- dat e .has beep reached. Those nedi a

ar e25r ead b;ﬂ():%%tfggt Efwhngglrggﬁgfﬂﬁégzﬁeﬁ?dﬁﬁtw aggu§ﬁﬁgb§ &SAPaenS eader

have t hedi satvahE@BevbEhaut oronhaotghplbmef smaetscabkagause -8achuse t akes

sone tiore torsSi®@pahd &9 f,a:gate, heti cket _out of a pocket or

handbag, insert it into g%%ﬁra‘éﬁllgg gnﬁ%gggo%ggf{i Fam ?9158 Ec&&ssr Pt o

provi depar al T ¥t Y2t eSMeFehirakiy, t ARt iArblghput cbécuséralfy) sevewal years

now, public ¢amnshostbeickedi agaystestehang 86PNV O0LYLAG L£rom %he use of
vent i onal}%}a{;&ggg &}?y\@ﬁd];etlpe use of contact]ess smart caf d5."35However,

tW8 cost of these cofitact| ess tards™{sevEraf Auhar aseried insocest of a

paper ticketmaghinemgneticstripe) linits their use to season tickets or

2 rechay geabl e ti gt St t.hat. user .can "recharge" in an ,

aut omati ¢ nachi ne acceggtit}fr?g(%;fsrtr:pﬂr%t %lybéglr%r%’t e HTPHHTGERE L ard), to

retain a rati?tF ARt PR peedeht bee webeld hef cosave! thekétgket Tper

j our ney5and itheidaFei bLdNse et i V. Vi i | cket scontinue be used
o e bhar Taady KR oSohenalel s

either for all users ar at least foroccasional Usefs Fth ckets

valid for oRlY onaloutifey {* KRN st eTakke sdd siBons augl ess snart

cards are current Tyaeilng ivked sasi@puRines allngneport giiingji%t_ﬁlscéln iu
or rea

exper ipxgent al .S, ol HE Pari.,s .and Marseille) and f1 q eoul’,
HongKgng, V\ggﬁfﬁ%ﬁéﬁ#&%ticzgeé Ttﬁleékseyts% M gehet dMF9ReF & retripe as

tel eticketi MECarFecdmainost 11e hest armgrakrdding iwins Bira. N EROCHESHI t

card, such asteurdd Rthe readidy,wialt hent, ion..ete., the card
canconmmuni cat eéi% er_a sehorlt di stvgance. (ami)llpﬁ%e%g%lefey&tje%%%hﬂ’n%]fe‘?s) wth a

coupl er proVi*& FHOGE ARG Of RuEa%e dia hewei vasp ldieedaver needed
for it to opéeat efr emrine ahitennts Bieh ARSI eSO CaLi on
i s20cykr ent Eﬁgl&gié)g,rg Shandar Slang:eﬁj r(lg%/aré SO Standard 14443. There are al so

c!bi ned car ating w Sctfor transport access transactions
amd with contact Paypenrtomarhedsi oring mecbargibngrthansaghiensdsi ng

st andar dcontagh geakicRRN25The  f el gtd i.n stem has a nunber of
advant agesover c%g%l%n??gnal paperetgl?d#%%gﬁ %i%{lﬁepres’ti KAt e §3dte is no

need to i ns&Ffrt e IBEMS ldea £ sttamd imedavert tdfe & igsket, fuaie tdies sanme

sl ot or an otitketchute ofWai @ldkRAUES HahRILAET alds i Of; 4 fransaction
by30ek pm na;nggglilhgeah man action and reaction tinmes, and % eelectronic
transaction tine 1s short “CAFgr i mattdl YOGS EE 00 dratirsared to a
magneti c st PRpeiliansgettiesn tof HomrB@@ et heo thrARGHR): JMesg

A
f eat uresi ncreasi ngyth g t he_contro oi nt, which35leads to a
reduction in the nu%rb%?@%%ggog%% a%%whtg?BTbge{;ggpﬁPaFﬁ Eheketdret in the

hand (or haf¥Ba§PSwWhPYE EEiedi sacdy inge friosk thfe huess off ddefdntaforiie ti cket

3 tickets towards the use of contactless smart cards.
35 However, the cost of these contactless cards (several
hundred times the cost of a paper ticket with magnetic

stripe) limits their use to season tickets or
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at the-tine of paynent;- nore data can be stored in the menory card than
-ona magnetic stripe ticket and operators'can therefore addto their

know edge of how the transport network is used;5- a teleticketing reader is
| ess costly than amagnetic stripe reader (by a factor of approximately 5);-
the reader requires |ess maintenance becadse thereare no nechanical noving
parts;- the scope for vandalismi s limted; 10- the scope for differential
fare structu i e I licatiqns (el ectronic purse) are
al sopossi bl e&%%ht ot?)rhle%rqh c?z%@ % he ccl‘seta}:osoft}%?tc QIS A cket 15i s much
hi gher than thQtCh@ngé”rr&gln@tn Qudtomigre ¢ In(d(ﬂilr(d))éﬁtcfe@_;ﬁilcﬂg Ba@phehe 1000)
and in pract bg@x a e Jfar r S|n | e | ourney, or e cost
of a basi cserV| Cg@&%@g nggrrtl%be&h &I%%f tacﬁas‘t{ % ri)fa tt rFEleW is
not feasible POOEP?ep&rﬁ@é‘ltuﬁe&f"’etem §he ﬁ@sttOZJCﬁoatyla‘ drickesti nee jourmey and

t hen di Scardantl. The ¢amtact Ic@@%eelrﬁ@rnttlgﬁr ddrrdierd ?j c_;l]r rﬁtéé ctedto season
ti ckets and rgf1 ar geatgl e tickets et ransport ere occasi onal
a

users representapproxi Fabs| stgoed'lthﬁlrl toxs Sdrgdiee tan @ ragdoudmast for
for 25appr oxi rErekyoned uokerevehve pliretause tSidkeler LAUNREHICkeLS, dg, Dot
benefit frompgdyeed t\ggﬁg gg%?plerre |laC ont| gue to be used for

rex Bape

singl e-journey tickets t's with a magnetic stri pe.
Thi ssignificantly ferfiretlese @eewetld:ancﬁstetet cnkeénagﬁ%@@agsaseﬁea%eed

for theotvo syBlLesscbanspnexi BLLReEaases inslallation and maintenance costs

and | imitsthroug gut e fiel conventi onal tic 7§ He pr obl enof

the coexi st enER1G Rﬁr%§sﬁéﬁfsMﬁ§§eBééﬁ s@ndedofi nt@@/lm §eIOI1lllpaIHd1’ng| ar) by

usi ng pl astiksngnt wasahngagﬁet Best i peTgar dg st Qnt 'i %%fﬂnyf OrZBtS ‘;gr_ a%é
i

tgmes oftic tead_of _u | astics rraterla

2’25 seasoﬁ](:e ?c e (é gnda?esﬁz?ggﬁgﬁelpﬁckng ﬁﬁarfzfaﬁéit o lc &he
si ngl e- j our neyandakadt EunThiosesbfoh manubaciuuingcaaah BhLastizgs materi al
card ifsgreallihan i r.card ti ket ut very much | ess
than the cost of lggsrragt%%g%d ?ﬁﬂgégg a%r obf e Fs sBP‘@e&aEﬁl F&8ycl i ng,

whi ch reduce%orﬁ‘hlén%%%’fepﬁé?e}’o@lr abgrt Adhagastec (spprprimacdliynsented into a
reader is re&mmﬂﬁb@ar@haﬂwadsrcwﬁmettppaelaedfﬁttﬁegnvgh%e Aten,
checking its g%]zical condition, its vallue is recharge Wpatll’]& it
magnet i cal | y*SHREY 1280t heneLbFd Bh&i ROvWeH Fﬁ?@ed/aflortléahObepasedesever al

hungr]ed tlt meSy ot lndy demm th'EhEiS{:ypérofoﬂéﬂﬂ&z’eaBQmﬁ\ﬁﬁE@BQ%SP?X%' f'ts the

nee r anspor as no iculty in

recoveZ(r:tlr ngm%@%gne |]§ejgrt? |%%§%%?ﬂglﬁ%§a§¥eE§$ gggléggrijru%fmflﬁ -al | cases

insert thei rTifiel¥e 2199 pecwatned nd;@rdsteperaaing\hwthhbﬁadaohhacﬁagnet' C

stripe on the€alshn beLcYcél\éét%aﬂéé&?&nét?néwléhegor‘tgl Oghg a gate or
ﬁ s

a barrier if _the c hows sufficient credit for a journey “tycl e of
use of a mMaGHEtTEBITFPeVard i FREhRrahae bragenct PR edsingystandaid a
metro net wordoritaas dphimwent 1 - Passengers purchase their tickets
(singlgj ourney ti t rechar eabletlcke or tinme-period tickets, etc.)
f m az(r?j aut onat i c% %s%er%see%(ricor At % TSEER DY ifcdumber pfe advaadtages

erted i nYStheqemitriotalh papenr nat mdtmnd&ttn@hétfﬂipephycskgag entry and
eX|t of passengers. tereAli & '?1% egéletd dhe tdgket s Jehur ned to th user 30
if, after processm |t stll has sonme va E%Sl?ffICIet'[ Hui t one or
mor e j our ney¥*% ey SOt oF v et Ele et rylelater has outldaeen
reached. 4 <lhe tlm{ceihlﬁedtﬁiéﬂé rtﬂdetb‘véf@lfxﬁfmé %f“&aéréﬁsé&t? 19"‘%
val ue af ter erire% sasC r%a(tvgt gh applies, to all 35 single-]ourney ck ¥
- In the caSe cent rali ze Lf’r?e%gcal“? o 3d BRI ek Y tﬂ‘&%%t salétﬁetltlaken to
a sorting cedtesritrciiay traﬁ”lSHCB:nheClkﬁﬁbtiJs Sﬁ@oﬁ t@r&ﬁﬂn@@el‘?ed agai n.
Thosewhi ch y cat - The sorted tickets
are retur neg%tbobfsl cke%o@??%é;sa%oﬁmgo]{ T3dl %t-s%c? SHhtPar e
magnet i cal | VERISAEH-qf t Hxave Faﬁibrrttfprtlcatle V&) ues mherhd deytwe ef éssueds The
above descr iipidr@hd i U r SUSHI | geabl ckets can be
proce %ed dlff entIy98 rscan recharﬁég J’?Eﬁ%or t gpnserfvesS% n
aut onati ¢ ed€tép Fayrerkt yhe dikrre, o ctent el wetits car d.
| n10t hi s case they aeereeirtelnelinr ehai nedkaer iheeyel %@n@yd(to*}e%tn padhher
variants ar e, q%”ﬁl l“ﬁ' The %Jrggftrend is for decentra d
recycling at eac A on B} 1¥d G et g%ﬂ?fe,tWﬂF%th limts
thecircul ation of the ti ckets but conplicates the gates.15To sunmari ze,
wel | known in the art are: paynentnethods using | owcost nedia, read by
contact in areader, but with the problemof a | ow throughput ofusers; and
paynent met hods using contactl ess nmedi aachi eving a fast throughput of users
but causing a20problemin terns of the cost of the nedia which |eads
tothelr use bei ng restrlcted to certaln tlckets S0 that tvvotlcketlng

. o v e Y " - - v .



6 providing a service only after the user has handed in the nedium The user
.is therefore obliged to give up the 'nediunso that it can be recycled. For
exanple, in the case of5travel tickets, the nethod consists in reading the
medi umm t hout contact and then opening a gate to allow the userto pass
through at the beginning and/or at the end of thejourney if the nedium

still contains sufficient creditfor at |east one nore journey. On the other
hand, if thelDcrgdit;has ke up by the journey currently beingpaid
for, or mhic% has jué?gbggnﬁggﬁ% gﬂed the i, user srequested to insert the

medi uminto a nachi MC¥fadaeratas be andréfiennophasmehergatardFehaexampl e,

theuser is ofl hggHet9c0k¥e iWR th di i thel eni of entry

or exit gate assgcfat gd W tl% aco%tkrggl Iaé&? %gg%iégﬁ% tc‘{ééln%%orr?%q“\ﬁ r‘?g‘ﬂ}p t he

medi um | f uskPstBBihokngiNEddE OhebRidiths trRowpomtnoe tertrdr icr lesatd; t he

controlsed area The Areck Lk LaRebengi vesadp bY 1088" bo0g1}! chohoza20machi ne
ate.

simlar to amstangard fermnal _associated with astandard g hus the
medi um i s usBSATHOETCof CERBSt FRBAFENJIRY GohBSECT ®ifi eRPrawabied ed vhigh
t hroughput of users; t@m readxceptdoiedsyleisednasn BeshABdapd-s0aEaghapdi um

on the occasi J I iven up. On25that occasion, a user
590 00 WALADL | EaTURL, DR ILYED D

must take the card out from apocké dbag and insert it into a
termnal in orderto YivesdepapfoTheapdatbeurbs t hiemite&kes | onger thanusual ,
but ovegal | the net hogh prQvhs ; j t_of users because

cont act | ess readigé; nmeans3 th?ﬁ%%ﬁ%%@s %Jo%g uﬂi Foat e°

qui ckly. Recy%’ﬁ ?ihg?’édj ourney tickets of occasionaltravelers, and

possi bl y rechar geablax Hdwckail i cusest el dooasts angutbier efpr e, geger al i zes
tQ use of cont asc{]g SS medi a. 35Recycl i ng single-journey tickets divides the
c®st ofthe n%d?umger transaction by the nunber of timit ies sused. For
exanpl e, a medi umosthengtarourthrid), Frienctost df adCSoainsk tBeds 509-kiLpes has
a costyger tyansacti [ arable to that of an Ednonson

f or natlrgégnet%% st r}itl plg g%%rE??ék%ﬁ%ﬁ‘héggyﬁﬁ?e%gt EEFEJP@f ErgEey pRYsical |y
obl i ges a5userfa®te®et@¥ nft hteagti UAP Mheandniint pdatbide $ncofperebhed of the
i nvention i syithereioreapor eopast koubas! ﬁ(bﬁ'{:ﬁ@?eﬁrf 95e5¥8E§”8 WLLRL o5
turnstiles or gates forphysically controlling the novenen oF passen&ers.
Itcan never tHel a5 at'st eC%%g]P?eBa%% baynepingyat ehgkernefutthig val i dating
units with rolmphysitalisccesstoasible to t18&Sacasg@iuhhermehhadiof gt he

I nventdpnmner. Sl Il th er that access isrefused (by

di spl ajyc%)ng ﬁr%sfs%eza aén%?g%%ui\(?}l%lgé\éng%ﬁd?%?%v\é}ﬁ?"ﬁﬁgd*’eﬁ ce). 15The

invention will be cen tastdresto phaaftt eramshding Heree fantd ave stgr tesed i pt i on

and exam ni i theassonpadyd Ng Qﬁ@%@gﬁargggblgé am'fgltg%tgfe ghvgﬂgxcl usi vel y
0

by way of illustrative_a non-|imtingexanpl e e inventron. The
figures showZ0SRSHurk $1d ondhekanpFediorat caeRal Tapdeaantr oci r cui t
medi um whi clagrecrassienk tel ¥ npd 2nent a t hepapt boglofs t heq i ayvepthensip the
transport fi -l 2, & flowchart show ng the, successive stepsof the
!ho of tﬁ?p%nov}%ln#?gcg%]fy a4n%259% Fr glres: P%e% B det B9t edl PepRre¥ent ati on of
t t i erm rraickatemdd quete Herdf St efarml eedorce@sponds) | ocheapdaeqisuse in
whi cht he t erdi il eontd abs @é@&yféﬁtgiﬁ?fgﬂﬁ&%ggg ﬁ{ggétﬂsguge 1 shows: 30
€ g

- atermnal 1 which includes a contactTess” rea aving-an 3ht enna 2
under a cov&r<Tae iIRPRGGAnshAFeRt Yhtlel acteoreghet $eripei atTohs and - a

contact| ess siegdiifidandhe fotmed heBédecat b tHLOF PORALING a

rricro%iorcuit 4 %omﬂ,{:icatin %Nlth the 35 outside world via an“antenna 5 and

optiondl |y LEEHECtiEh THBridte 2 With SYCETT B €@re%E®s. The terninal

1 is in the ifgrmeades ioetiaktlatel angsidenaintenance costs and limits
throughput.
In the field of conventional ticketing, the problem
of the coexistence of two systems has been solved (in
35 Asia in particular) by using plastics material magnetic
stripe cards to the standard format for all types of

tickets, instead of using plastics material cards for



8 a.passageway bl ocked by a three-legged turnstile 9. The termnal 1
.further includes: - a display 7 and ‘a | oudspeaker 8 for inparting
inforhmation to a user, and 5 - a collection device essentially consisting
of a collecting chute 10 into which the user slides or throws the smart
card at the invitation of the display 7 aad the | oudspeaker 8. The smart
card 3 includes: 10 - standard neans, not shown, for extracting the

el ectrical p r.required for it tq operate fromthe el ectromagnetic signal
recei ved by %\t%sé)ﬁ)t er‘?hcé{eg:,s -a%ci é?ﬁfg?ad-’?r?e?é?ﬂ@ tgtketrovmnd foaper ansniatdng
and recei vi ngidatle icatrtey antcmtes 5, e -cdbt QU Gk 4k dy Ll £ oL,

processi ng thg dats f ar, - | e a. mi croprocessqr and an assoct ate
program, i ne)pg(rl?;ll%u g%tfe?r&aare?fceacﬁdl nlgg & tt rdtdtorram RRe¥i Py t he

data exchang&@r@ ttH ed ,t drud nEryl muand lesss oty aiad idSsTesOry ddart

contai nng t argact iteRr 20,4a AL adl todis, St ored in portion, 14 of the
menory 13. So credit uni tstpg[}oe eel e?tgr grﬁl?aqt%yc%eccéf@d”tﬁﬂ tHet @R rcuit 11

to show t hat TERECESy &Ge RES Been Iesedayp. A swgnet ipordtimipd Soafd t he
nenory 13 cothaemsedn id%d Gemdafdedr i HeroXHGY user: s Social Security
nunber. Fi g\t;\hgsznios a_flowchart of gﬁe eexarrpl e gaf};t'%ee f%%d;ear o"’f%‘?rhelt

i nvention. WigR ROuSEFSGEth VA Ldar t ALkeF FISsHisacHds thystiaradi nal 1, the

contact| ess sonditéend 3@srsader det e@b&atﬂg%dp'b%s%%@ﬁri‘%fir}*%@ crocircuit

4. Thisggis stg : Lgure 2. Wien the card 3 receives the signals
transmitted byBF%glg%tlg haagl,d it tllsatrfi‘r?i“t §O&gt 293t -he Treddds iwayt Het
termnal 1. fAnsbepusgdt Revewadehundrede tiewen, nahith eadmiddRe 3% cos

t
transacti on gatajegphaingdqsi prkRe speRDL of. .t he ¢ r% 3. .The reader then
BQf orme a test fo det grm’ ne if the %g? Oﬁgsvgﬁiednfggﬁe Ofg)-WoTIfY Stedts

ifies if tRe“Rafd 8t: 9 corresponds to the intended purpose of the
terminal 1: - The Zarschi@spmyt mmmy%@@%t@ifbfc&iégsfﬁ% 8{3{}8%5‘
oper at{ £1g th@hée$ Héki%'sk?ith'sac se, the card_.is refused %q s hot
retai ned. A nessag% on the §&PEefi*59% BRFaHSSoand ¥PgHEl oS tndss adé
reproduced byag@@ insert their magnetic stripe card into a terminal
which reads the magnetic stripe on the card, possibly
writes data on it, and then unlocks a gate or a barrier
if the card shows sufficient credit for a journey. The
20 cycle of use of a magnetic stripe card in the case of
centralized recycling in a metro network is as follows:

1 - Passengers purchase their tickets (single-
journey tickets, rechargeable tickets or time-period
tickets, etc.) from an automatic dispenser or at a ticket

25 office.

2 - The ticket is inserted into the reader of a
terminal which controls physical entry and exit of
passengers.

3 - At the exit, the ticket is returned to the user

30 if, after processing, it still has some value (sufficient
credit for one or more journeys or a sum of money), or if
the expiry date has not been reached.

4 - The ticket is retained by the exit terminal if
it shows no value after processing (which applies to all

35 single-journey ticketg).
5 - In the case of centralized recycling, the

recovered tickets are taken to a sorting center. They



| oudspeaker 8 indicate that the card does not authorize access (step 20). -
If the card is valid, the reader in the terminal 1 nodifies the credit
stored in the‘portion 14 of the 10 nenory 13 (step 22). It causes the
circuit 11 to wite data. After this witing, the card may not be valid for
a subsequent journey. The reader in the terminal 1 tests whether the card
is valid for another journey by conparing the remaining credit to a

predet erm ne t ) he card js still id for

anot her | our%gyg;@gr%tcg%o%t ﬁ%r Gé%segglft ﬁgler\}) X tenrei)aeutuﬁo f‘é’sajéht ryﬂé‘?ﬁ? (step
24). The read8iclomaande Uiseduniosdki myeofscarteat dly muzal‘gqm'wvents t he
barrier 9 rotatings Ltrg0 gspbaypieReteascr een, 7,aqMesS898,25 | ndicating
that the use of the service has been accounte or and |nV|F|n the user to
pass t hr ough©fhéCBar PreRUtPHE tdics Sligparame use aﬁ@olaa@emagnamallghti ng of a

green | gnp oyragpyeat ﬂ@ﬁ:hVit%'émap@ﬁ‘éﬁﬁﬁa%léd'v@l%@WQf ;}T%CJ% i gnal .
In this instance, %%1 t hat gnalns is for the usef to ss throug %
n

barrier. -- If the Rardpyge ?89§FP51?8rlﬁn%?ﬁ%WhFBUPh@?llﬁh@duser is
invited to iRsehtrgkeeblar diickic st benc b ©ridds@ddeidifitdderito he gdansport
conpany (mnes e &S i because, in this exanple, the
termnal 1 c%%tgro%hg%g ttf%% a%)ggn}?lo%\sle VEPe& Cail EE MR MaGRARRd to
return the cé?@eﬁéﬂagepﬁﬁmﬁﬁé ive bpsdrnede., lceimet wnm driedlits erards. | sSRued a

ticket 186 'nghﬁétbagethﬁe&egkk'ﬁ%ﬁ%h@%t%%%aQEe@ d?‘f5%¥é¥%éﬂ% Lglng the

journey. A nessage gn the screen 7 and/or sound nessade repr duced by the
| oudspeaker §3tfen Pﬁ&?EaVé§lﬁﬁ§§ PEe @&P@lﬁﬁspcﬁék@l@en|ﬂhanpurtﬁht

i nserting |ttrahd ﬁbef@huaecéﬂt&&UQQe&Skeoéhlﬁﬂ% @M aldHmy ey d erm nal 1
par es to e barrier remains |ocked. A test

n_th
ifies mhe %ﬁ% gﬁrarﬁagoﬁgsﬁhﬁ@t&9ﬁgd9@§Fepw@9F Limiys jthenas, a
message 30 onlrhEISCneenof ahd/mncaatauﬁmmleom@&&@@ee@emmgd@ﬁﬁﬂﬁby the
| oudspeaker 8 inviges r a i t and pass through the
barrler§9 The 10’%2{%?%$§i9§§ %%1u%$ ﬁ €$§ 2 g)are -PRym FPEhas not ,
the barrier 9eFBOASt UGARGCREH - Cﬂﬁttﬁédéﬁd éﬁaé bwe@@m@ﬁnmnedlﬁine t he

terminal 1 reygats,tpustelRch toedgieshchercar dof ranetis E}"&S%r 15 1n
anot her nDde of use m nal %ﬁéﬁntrols exit fromtheé controll ed area.

In this case" %§8rsé‘8%‘epi”‘>ﬂ??f‘édm?8 dUsAREhEPRtagEd e Mseliénd of the
journey, butathgeeing aofaeedthmoughpataoE|Q&é&sZ@utnca&%h®@9% Figure 3
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11 30 service if the credit shown on the medium is at least
equal to that cost,
characterized in that, to oblige the user to hand in
the medium when the credit shown by the medium is less
than a fixed amount, it further consistg in
35 - verifying if the credit shown by the medium is
less than a fixed amount and, if it is, inviting the user

to hand in the medium they are using, and
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Recycling single-journey tickets of occasional
travelers, and possibly rechargeable tickets, reduces
their cost and therefore generalizes the use of
contactless media.
35 Recycling single-journey tickets divides the cost of
the medium per transaction by the number of times it is

used. For example, a medium costing around 10 French



2. A nethod according to claim1, characterized in that a |ight and/or
.sound and/ or nechani cal signal invites the user to hand in the nedium 20
3. A method according to claim1, characterized in that a first door (33)
opens to invite the user to hand in the medium 4. A method according to
claim1, characterized in that it further7consists in: 25 - verifying that
each object handed in by a user is a rechargeable nedium and - providing a

servi ce only ¢.& the oby j r rgeabl e medium_ 5. A nmethod according
to clains 3 and 4, cah%gir g%ieedr i%zog)d eﬁan't&hsataf FUE RS TT P A Hatoraeh obj ect

handed in by 2aCe8érines a qosraaddablte miditumt idn bsisssh | f5rmacol | ecting
t he handed- i maghle@Glc %&ﬁaﬁgﬂﬂa%%&iQ?ﬁﬁgﬁ;e (10) under the first door (33),
e

15 - nmeans (10, 33) for coll écti ng anded in nedium and - neans (9,
32) for supplying 2'SePIYRENbnFYShEMePrefierabéy hhyshandag obltkestedi um 5

10. A devi ceuaseeotdi fgtu@ncalemdicharaekeniiad d dhad, the ns for
inviting theg}gﬁgr tao h%gg i.n th% nmedi,um i ncl ude | um nous signhal Tritti ng

means (7) anfrorCauditbliESs T GNErtdmry thish §heeedorEs momed mavr timsHanioal  si gnal

enitting nmeansteddpd fOrlbysAedeviviehacoenditnd o0 o8l djaPeld rgzhar act eri zed

in that the I pyL b . r to hand in the nediuminclude a
first door (gg 93859%61%%&1%5%?*2@ g%gnfnﬁé’ef“ﬁél%d(?gr PeSPEnIErs A dévi ce
accor di ng t oC8Panfaverthehargcedsozbe ppplicthab phylenthes dtrelgides: -

nmeans (85) foncveaihyl pd15Rat 188Cnokikeqt rhanded,in. by a user is a
rechar geabl e nedi ug] Mand - r,reéng (gg?bg)wlftgr H%r g\}/]':}/&ilr?élaa§§rﬁ\ﬁsce only if
the object iSC8*¥8Lhar §BabléSnEasem the msthaddefi cheadoorditigrt o cl ai m 12,

characteri zederalyhabebt signher tbnebudeshe- udeseefad 4oL (34), downstream

the first (3 and a.chute (10) between the two doors, and
C‘ rQPQSeé ‘?Pby glsplaygng m)essage and actuating an audible

warning device) .

15 The invention will be better understood after
reading the following description and examining the
accompanying drawings. The drawings are given
exclusively by way of illustrative and non-limiting
example of the invention. The figures show:

20 - Figure 1: one example of a terminal and a
microcircuit medium which be used to implement the method
of the invention in the transport field,

- Figure 2: a flowchart showing the successive steps
of the method of the invention, and

25 - Figure 3: a more detailed representation of the

. terminal from Figure 1.

This example corresponds to a mode of use in which
the terminal controls entry into a controlled area.
Figure 1 shows:

30 - a terminal 1 which includes a contactless reader
having an antenna 2 under a cover that is transparent to
electromagnetic radiation, and

- a contactless medium in the form of a smart card 3
incorporating a microcircuit 4 communicating with the

35 outside world via an antenna 5 and optionally a
connection interface 6 with electrical contacts.

The terminal 1 is in the form of a cabinet alongside



- nmeans (31) for opening the second door only if the 25 verifying neans
.(35) indicate that an object placedin the chute is a rechargeabl e nmedi um
14. A device according to any of clains 9 to 13, characterized in that it
further includes neans (35, 32, 37) for routing collected nmedia to

di fferent hoppers (38, 30 39) accordlng t$ the nature of the nedia. 15. A
devi ce according to any of clains 9 to 14, 16 characterized in that it

further inclyd ) b of el [ ch user. who has handed
in a rechar ggagésggag?ﬁ%zglt ?%kd %lry %\ (ya\é?eng %ﬁ the‘“ﬂf Srv]el%%ded 'B% t hei r
rechar geabl etREBLGM 3 frtRegedinedudesording to any of claims 9 to 15,
characterized in thai,digptepi ¥ 4LH8 §0§Euﬁgpéakggugskgg ﬁﬁ%&%%q

i ncl udes neans _(31) for WWItIn data in a nenor a mcrocircu
i ncor por at ed*P*h Fﬁ‘étﬁr@&u G @ URSK.ASDA{, . Ah. A A A{ . Ah. A{. AU. Ah. AU AFr . ANY

p2! Al ((3006?6@6| W rincey] Tad e pdnafisal 6a] égl;éﬁlﬁél@?] E@h%%%%@ak%a]aca] ca] ca

Lgitlg]2LzE]%glﬁﬁkﬁ+#§3k§§£ciﬁﬁxhc%%]W%haﬂ %CEae%aglldes or throws
YY[[]}xsnid_ZP?caWeaPcach]aa]Chbcahmakeahca]@&]Q&kﬁﬂh@ﬂﬂaﬁ(ﬁﬂéﬁﬂ(ﬁﬂga]ca]
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ca]ca]ca]ca]ca]caf@&idﬁ}%%ﬁc%ﬂ%@]%ai@g ydeFs' 109& ()

10 - standard means, not shown, for extracting the
electrical power required for it to operate from the
electromagnetic signal received by its antenna 5,

‘. - standard means, not shown, for transmitting and
receiving data via the antenna 5,

15 - a logic circuit 11 for processing the data (for
example a microprocessor and an associated program), in
particular for effecting a payment operation and securing
the data exchanged with the terminal 1, and

- a non-volatile memory 13 containing transaction

20 data.

A credit is stored in a portion 14 of the memory 13.
Some credit units are electronically canceled by the
circuit 11 to show that their value has been used up. A
second portion 15 of the memory 13 containg an

25 identifier, for example the user’s Social Security

. number.
Figure 2 is a flowchart of one example of the method
of the invention. When a user with a smart card 3
approaches the terminal 1, the contactless smart card

30 reader detects the presence of the microcircuit 4. Thig
is step 17 in Figure 2. When the card 3 receives the
signals transmitted by the antenna 2, it transmits data
to the reader in the terminal 1.

In step 18 the reader in the terminal 1 reads the

35 transaction data contained in the memory 13 of the card

3. The reader then performs a test to determine if the

card is valid (step 19). The test verifies if the card 3
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corresponds to the intended purpose of the terminal 1:

- The card 3 may not correspond to the transport
company operating the terminal 1. In this case, the card
is refused but is not retained. A message on the gcreen

5 7 and a sound signal or message reproduced by the
loudspeaker 8 indicate that the card doeg not authorize
access (step 20).
- If the card is valid, the reader in the terminal 1
modifies the credit stored in the portion 14 of the
10 memory 13 (step 22). It causes the circuit 11 to write
data. After this writing, the card may not be valid for
a subsequent journey. The reader in the terminal 1 tests
. whether the card is valid for another journey by
comparing the remaining credit to a predetermined amount
15 (step 23):

-- If the card is gtill valid for another journey,

or another use, the reader authorizesg entry/exit

(step 24). The reader commands the unlocking of a

latch which prevents the barrier 9 rotating. It

20 displays on the screen 7 a message 25 indicating
that the use of the service has been accounted for
and inviting the user to pass through the barrier.

The display can be replaced by the lighting of a

green lamp or any other visual and/or audible and/or

25 mechanical signal. 1In this instance, all that
" remains is for the user to pass through the barrier.

-- If the card is not valid for another journey, the

user is invited to insert the card into the chute 10

to return it to the transport company (message 27,

30 step 28). This is because, in this example, the
terminal 1 controls entry to a controlled area and
the user is invited to return the card before making
the journey. 1In return the user is issued a ticket

26 indicating the legitimate nature of his situation

35 during the journey. A message on the screen 7
and/or a sound message reproduced by the loudspeaker

8 then indicates that the card must be given up by
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inserting it into the chute 10 (step 28). At the
same time, the terminal 1 Prepares to retain the
card. Meanwhile, the barrier remains locked. A
test verifies whether the card has been returned
5 (step 29):
--- If it has, a message 30 on the screen 7
and/or an audible message reproduced by the
loudspeaker 8 invite(s) the user to take the
ticket 26 and pass through the barrier 9. The

10 barrier 9 is then unlocked (step 24).

--- If it has not, the barrier 9 is not
unlocked. At the end of a predetermined time

. the terminal 1 reverts to step 1 to detect the
card of another user.

15 In another mode of use, the terminal 1 controls exit
from the controlled area. In this case, users are
invited to hand in their card at the end of the journey,
but there is no need to issue a ticket 26 in exchange.

Figure 3 shows the construction of the terminal 1 in

20 more detail. Its main components include a printer 36, a
contactless reader 31 connected to the antenna 2 and a
microprocessor 32. To prevent entry of foreign bodies
into the chute 10, the chute is provided with an access
door 33. The microprocessor 32 opens the door 33 only

25 when it receives from the reader 31 information

" indicating the presence of a card 3 whose credit has just
been used up and is therefore to be handed in. In all
other cases, the door 33 remains closed.

For implementing the test of step 29, the chute 10

30 has another door 34 further downstream and also
controlled by the microprocessor 32. The door 34 retains
in the chute 10 a card 3 or any other object deposited
therein. During this time, the nature of the object is
tested. To this end, a detector 35 faces the chute 10,

35 slightly above the door 34. The detector 35 can be a
very simple device, for example an optical or infrared

detector. It can also be an antenna of the same type as
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the antenna 2 and which is coupled to the reader 31 to
read the memory 13 of the deposited card.

- If the presence of a card 3 is detected in the
chute 10, the processor 32 authorizes user entry or exit,
opens the door 34 and causes the printer 36 to deliver a
ticket 26. All the operations are timed and synchronized
so that they can be efficiently perceived by the user.

- If no card 3 is detected in the chute 10, the
microprocessor 32 leaves the door 34 closed and does not
unlock the barrier 9. If a foreign object has been
inserted, it remains in the chute 10 and the door 33
remains open until a user removes the foreign object and
deposits a card.

A routing device 37 controlled by the microprocessor
32 can optionally divide cards into two categories. To
remedy the insertion of foreign objects, the routing
device 37 can also separate cards from other objects
thrown into the chute 10. To this end, the receptacle of
the terminal 1 includes two hoppers 38 and 39. The cards
can be stored loose in these hoppers or stacked to
facilitate their re-use.

In practice the entry slot above the door 33 is
shaped to facilitate inserting the card. The opening can
be wider than the entry slot of a magnetic stripe reader
because its guide function is less precise, to facilitate
fast insertion of the card.

The two doors 33 and 34 are preferably actuated so
that opening of the door 34 is followed a second test by
the detector 35 to verify that the card is no longer
present before authorizing re-opening of the door 33.
This prevents removal of cards by so-called “fishing”
methods.

Cards valid for a single journey (single cards) do
not need to be recharged and can be recycled without
rewriting their memory. The other tickets are recharged
by writing a new value into the microcircuit 4. A secret

key is generally required for recharging the microcircuit
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4. The security precautions in respect of the secret key

are simpler because the value is recharged only by
employees of the company owning the terminal 1.

The recycling mode is preferably adapted to suit
particular operating conditions. 1In the situation where
only single cards are recycled and then dispensed
automatically, the collected cards are stacked in the
hoppers without recharging their value. They are
recharged at the time they are sold. For manual
distribution to ticket offices of stations equipped with
a reader for recharging their value, the cards are
stacked in boxes without recharging their value. Their
value is recharged at the time they are sold. For
distribution by external resellers, who have no means of
recharging their value, the tickets have their value
recharged by a secure dedicated equipment unit belonging
to the transport company.

The cards can be stacked any way around, unlike
magnetic stripe cards, which simplifies the mechanism in

the terminals.
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CLAIMS
1. A contactless payment method using a rechargeable
medium, consisting in:
- offering up the medium in the vicinity of a
5 contactless reader (2, 31), and
- debiting the medium with the cost of a requested
service if the credit shown on the medium is at least
equal to that cost,
characterized in that, to oblige the user to hand in
10 the medium when the credit shown by the medium is less
than a fixed amount, it further consists in
- verifying if the credit shown by the medium is
'. less than a fixed amount and, if it is, inviting the user
to hand in the medium they are using, and
15 - providing a service only after the user has handed
in the medium.

2. A method according to claim 1, characterized in that
a light and/or sound and/or mechanical signal invites the
user to hand in the medium.

20 3. A method according to claim 1, characterized in that
a first door (33) opens to invite the user to hand in the

medium.

" 4. A method according to claim 1, characterized in that
it further consists in:
25 - verifying that each object handed in by a user is
a rechargeable medium, and
- providing a service only if the object is a
rechargeable medium.

5. A method according to claims 3 and 4, characterized
30 in that, for verifying that each object handed in by a
user is a rechargeable medium, it consists in:
- collecting the handed-in object in a collection
chute (10) under the first door (33),
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second door (34),
- verifying that the object in the chute is a
rechargeable medium, and then

- opening the second door if the object handed in is

a rechargeable medium.

6. A method according to any of claims 1 to 5,
characterized in that it further consists in sorting
collected media into different hoppers of the receptacle
according to the nature of the media.

7. A method according to any of claims 1 to 6,
characterized in that it further consists in delivering
to each user handing in their rechargeable medium a
ticket indicating that they have handed in their
rechargeable medium.

8. A method according to any of claims 1 to 7,
characterized in that, to debit the cost of a requested
service, it writes data into a memory of a microcircuit

incorporated in the medium.

9. A contactless payment device using a rechargeable
medium, the device including:

- a contactless reader (2, 31), and

- means (31) for debiting, in the medium, the price

of a requested service if the credit shown on the medium
is at least equal to that price,

characterized in that, to invite the user of the

medium to hand in the medium when the credit shown on the

medium is less than a fixed amount, it includes:

- means (31, 2) for verifying if the credit shown on

the medium is less than a fixed amount,

- means (7, 8, 33) for inviting the user to hand in

the medium they are holding if the credit shown on the

medium i1s less than a fixed amount,
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