; e3e@R-86T@u ~ WO 03105 111663 1 Method for registration of
 tickets using slot zones g@ﬁmﬁyﬁﬂ‘ﬁmﬁyi tel egrans The present invention
rel at es 4ooo8108dd¥d i n ac t he Preanbl e of Per/me02Chaé631. 5
The present invention rel ates* 8t he area known as fare managenent with

el ectronic tickets. The registration priocedures are referred to a

Wal k- i n_/ Wal k-out or al so Be-i n/ Be-oujt. Publ i cfati on WO 01303057 Al di scl oses
a \al k- wt\(x\éhkﬁwtm%%ﬁgg{&, idF 21 0RbED ddiglisiBE! kN landDREHE N an

~electronic ticket 1's established directly or 10 indirectly in an area
around tHededwvadmrs of a vehicle on the basis of what is known as a history.
Wth the procedure described in publication WO 01/20557 Al a service

obt ai nedflffespmagél%j rehReoRasd mRfs ol 8ahStHRL liaNa¥bd £durdet @h8h nese Whet her
an electronic ticket was |ocated within a registration zone at defined

poi nts iBreemhee of thatentt Ridimeli-hod and the corresponding systemthe
tickets are transferred by a first transmtter into an awake state so that

subsgquertd yrubih€ {hiRnsebMi £€1dteshebnghoblaianagdovs. g5 fhid Rgnagémermey,
regi stration can be performed by neans of bidirecti gnal interm tten&2
Communi GHFoRICTHEP Rt F P Equi TEERBLS DFAT IR FFCRBOSETH (it GO LB B

communi CAtHaQR-i &/ WAl ielotitt benilid HhengBaseut haubliheat baeine0 1080 2Rl
| ocated on the ticket y switched to activ eci.fic._point

e vt (S 5P st E-1 Y BRs 4 3 PECEF R ote ® YREGh i FRCEEoRt of
comuni aedvem@nt Sofingerelakenonic aiztee whi edcdtds shed ddckdtlgf oz tram for
o 101 { A4 LT L BT G BEFARSROtMD SPopeC” 191 o daF Eee abidocarPLe Shs or
if a coldlati ds Enewn Gocar hi steoymiviitbathenprdaedsivel te ber idisice ino rel i ably
coll st HdrabEREde HATARPER S e Ted RNl AP ER A TR bR e
to 30 whet erethetraidion whdtbhnieterimiees Tuéthes emsedecuroning tdekpttwag his
are deteﬁgég%ed within a registration zone at defined points in time. With
15 this method and the corresponding system the tickets are transferred
by a first transmitter into an awake state so that subsequently
while the service is being obtained, e.g. during a journey,
registration can be performed by means of bidirectional intermittent
communication. The energy requirements on the tickets dictate that
20 communication is intermittent in the sense that the receiver modules
located on the tickets are only switched to active at specific

points in time within a frame in a ready-to-receive mode.

This bidirectional communication is undertaken in a zone which has
the width of a tram for example. In this case volumes of around 100
25 to 150 different tickets can be reliably registered between two
stops. In order to avoid collisions or, if a collision does occur in
communication, to still be able to reliably register all tickets
where possible, WO 01/84472 proposes a method of collision
management in which a check is made before a message is issued as to
30 whether the radio medium is free. Collisions occurring despite this

are detected
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WO 031052560 2 PCT/ EP02111663 by a m ssing acknow edgenent nessage.
_Thefeafter the transm ssion of a message is repeated at a fixed interval or
at an i gocpubssedeer M ned by a random generator, in whiptriEr9100663 Ng
checks are made in this further phase to ensure that the radio nediumis
free. 5 The nethod disclosed in WO 01/ 20557 Al is very demanding as far as
timng is concerned in order for the tickets to be ready to receive within
the agregd ti A SRR58InIEL DAdS QB Eber ROk rahbmIB¥Hdroned no
| onger e%gli %e ys%{u i Clk}qlgﬁle&?eqw reﬁpnt%j)%f fSrther applications, fox
exanpl e off evindi sageriranepdated artnat Eénedboiertvhé 20 %)‘éraé’oﬁnéaFY%fjr ng the
ticket. é@%%rﬁ?ﬁ?ﬁqap%sgkﬁagﬂ déhé@@tg%429§5ﬁﬂé% kasal JiMQWenaski here

od an y

be-1n/be-out net he stands for the attribute where t he act ual
presencadde iegikierfadtheherbbiede SRSUFR Widséhe FRTENMSIHUPsE hiilq o
specify a nethod of the type nmentioned at the start which allows a

si npki fiGRt LERKbA disdisdenect ivnall/@oBPYNALald @R r@nderdridingabbonsr high

flexibility and expansion for further applications, especial

ly a .,
br oadcastimipgel or cengarnert Ly - kRt o080t Bf stHHstSi 67 BF TS ﬁét Fore*¥hi s
obj ect 5 1aGhi eME8dadedde i fBastUmRS. TRECHEbbdd mBRhEME fFck fhé. prior
Advant ageous enbodi nments of the invention are specifiged in fur%h r‘f/\')'f?ho
cl ai ms. TMieMEREERRRA 410 JCBPST | FPETEIYdEREE W (1S REIFHUBH SN b§u %h,
marq: t fheprgliircatibﬁ Or et ieﬂgmyllé tprenidahg Sedten dedie _ﬁlhifbgma‘fidrhabbeg! site ation
zone or the transmitter and, transceiver units, assigned tot ation
zondd arﬂf’iﬁl?@ncﬁéﬁ%’r%d:hﬁytéc%%tti Sﬁ?ef“e?:gogt % 308%8,[ he V?Oatogzzl;bgg?]zié%: with
a furthers fdlsst khoforamtthenbanit /Feeoaitvadtinyd and skehddithr ebei onal
comuni cat.i Q%tui s then i nitﬁqiﬁat ﬁguﬁ/ neans of. second, i nf@r mation units, if

the i derfti Ty PRFEnEReTERY £ RAB°637052560 %3 “PCITEP02111663 narq: and

phase: procedural steps matches, with a field (KEY) being provided in the
second iTHerobgkiconofinilie wrieshntesordntéont he shuysudbuspeoify e mesboddot

i nformatji.on unit: a nethod.i reated w. i ch. .bi.dj d (R
conmuni catd di plesmgfl%\l/acilnse aitnlglfl‘lga ecfecvwwpﬁﬁEg %{‘ﬁog{% ian% gfrmrgrgﬁloc%%r?flt Hand

t herldby micdigepenshae ¢impungchaison crise stral ht &l s hidghaf lewidd lignbend of
tickets. JOIS 3h98bf1 £AN S, NUGDEL: Of Cl bi-Si RS 1 aRYpBY
specifyien'ék%rﬁel%gt r@!ﬁ%tureﬂgfyc %ﬁgygﬁ%&ng‘ i'n?ggr?naltaﬁorsfunit transfeg?edor

i nf or mat¢xpl icdit Lyeaddrgnfesh dégtributivay 9L iefomatigBaner and t hus
distributed. Such 10 a procedure - also referred to as sem -dupl ex, also

al | ows spel fdus el 05 NBlH iQRretiOpPer Kl Hehishyb §0spisditd eaddh eSS @laim 1.
broadcasting in order to be able to inplenment services, known as Public
Broadcas@dvﬁg§§ggpﬁg_embodiments of the invention are specified in further

20 claims.

The procedural steps in accordance with the invention, by which,
marg: the first information unit contains the identity of the
registration zone or the transmitter and transceiver units
assigned to the registration zones and when received by a
25 ticket is stored on the latter;
phase: with a further first information unit received by a ticket
bidirectional communication is then initiated by means of

second information units, if the identity transferred in the



This produces the follow ng additional advantages: 15 i) The fact that the
_freguency of the first transmtter units is selected so that the field

W t hin heosegssidoati on zone is enbodi ed as a near fielpcT/EPAR311663 t he
tickets can be woken with the first 20 information unit and thus have a

| ower energy requirement (Patent Claim3). ii) The fact that the procedural
step phase: is subdivided into the steps phasel: and phase2: 25 neans that

in the first ﬁlta%%gr?é?h%%eca rpgecfﬁt a.Lbls'tépgdmaftrd?l@st hgith cketig1hy (Regns of

bi di recti onal nicatiron and i nformation can be epr|C|tIy transferred
to the ticket eiingt heosisEsndnstes. sqRade AR Thon) unit\whisd gsssepbes

PCT/ EP02111663,4 kiblodi LaCknt Nalcdry BHOGEAN An Shep; phasel: a first
frame with a fixe Ivision into slots and a second frane aredfrOV|ded

and t hata aethesi ihmueated E;%h(ﬁhhﬁhthléléﬁQR1Q%§%b§?m%%ﬂi9ﬁ§l§Po+% Iyvay§ each
ticket; fH%%Qgté@a&léHJQWQQkQQIiﬂ!bfﬂa%ﬁoﬁ ﬁﬂiﬂfﬂddtfhéfeﬁy(Hﬁeb&péhéfﬂé1 a

reglstratlon zone can be mai ntai ned without collisions occurrin
communi ddmiog he disdcomaiAbaMathdrTop R ERRIVTPEPAt eht tigksitar 711 l‘°iv) The

fact thaf; 10 reagh 1y Gletluces %@%@e&' 8t Hamhieyiohs §ﬁ@rkgd,spteban§mg $he

second information unit in the slot concerned and the other. tic

transmi tsteussesaded ifher $BEPBA %ﬁﬁQFméﬁlanr%ﬁ&ﬁnﬁ?@ﬁéé?????tﬁW?QrWFF+ﬁ91Qﬁ?e

second Hk?%&an@kék&éﬁfﬁdoﬁ pupPeridiaivie apeedf iwd mﬁuéfmnéﬁiﬁbﬁsegnmnnﬁ1has
not et valid; enables all new zone to be EFOVIded i é%!stratlon

t H0( Pat @ceruFen 8)al sac KREWFER oAt FERLPLSHd 8137 ¢ i ShERAC Y Iet ed

Or not rfﬂ%@&ﬁh&@@naébtHé3&QE§rY$uﬁEu.@@Hﬁgl@&dtéhSi@glstrw&oamtakhlagsimn
nunber and thus allows secure.a | arge turnover of be S, % tlckets 20 v)
The facto%dedt tPhR® 3G (tS éF‘Bl%’W’itc%’gﬁvae%c]ﬁVél aﬁr?H% Fi°RgC of a
second iNdg¥ag@BLON unit and an interval after it; neans that
acknomﬁedgenent nessages can be received by the tickets involved w thout

t hi h-opn,.25 di ngly high
ener oy cHHSLRRPHORET Fatene e ut iy ot hs e heopRy cspondi noty T oher

15 i) The fact that
the frequency of the first transmitter units is selected so
that the field within the registration zone is embodied as a
near field;
means that the tickets can be woken with the first

20 information unit and thus have a lower energy regquirement

{Patent Claim 2).

ii) The fact that
the procedural step phase: is subdivided into the steps
phasel: and phase2:
25 means that in the first step presence can be established from
the tickets by means of bidirectional communication and
information can be explicitly transferred to the tickets in

the second step. (Patent Claim 5).



the procedural step phase2: is undertaken in a frane with a fixed division
_into slots and after receipt of the further 30 first information unit each
ticket w® awrdsdmsgb to active in WO 031052560 PCT/ EPO2BQU/AG®23 11663 S| ot
concerned in order to be able to receive a second information unit sent out
by the second transceiver; neans that ¢ollisions as a result of the
plurality of tickets axe excluded in bidirectional Comrunication and

i nfor matii-gr)l C%ﬂeifé‘!:@%l’ﬁ% explicitly transmtted in the direction of the
tickets (l at ent alm 11). vii) The fact that an acknow edgnent nessage is
sent out when ia preexduynli KEeHapRAT9 )ik | AyEPt SRS MARBA2 tHHteY here was no

error; means 1Qphhats th fibheioehegly Reedcbed daeat rk herapipldcanton | evel
and by just a partial activation of the ticket circuit enerﬁqr}/ con%ungéi on
can al so be r&¥gti aperPTORMERE €P A AlPH) ViR SARE FHEPST had! iNF SHETFTr st

and/ gr second gmtaEABE | SetYNinkant ransd @onfdni atior ke thi sketuddifieynaEi on is

contained in at |east one information field indi cg)ti n .tFat t he .it%OEmati on
unit invol ved GiSkgteetiBHn 8 SRPYSOHAF YOI RBES 0721 ea“'%llﬂ ATy Yof-"Plcket s;

nmeans that thecianBibié WdRirir@Ag UM teouhuyiBgetomBacaieet sansiemuabeonce by
providing a single specific slot for 20 such a broadcast nessage (Patent
Caim16). ix)°Théckatt tHEMnEL#1F st -and/ or second information units

transferred to the tickets contain a continuous nunber in at | east one
i nf or matjwn fimle«d pabtcbhdhen undergoes a change if the 25 payl oad content

of 33 inforrmugég% QL e ré?”w g%kyasgigt(%ﬁhber is stored, transmits a
second information unit in the slot concerned and the other
tickets transmit a second information unit at a random
specific time within the second frame, with a slot number
being specified in the acknowledgement message and stored if

15 assignment has not yet been completed or not recognized as
valid; enables all new tickets which come into a registration
zone to be provided with a slot number and thus allows secure
registration even with a large turnover of bearers of tickets

{(Patent Claim 8).

20 wv) The fact that
the tickets are switched to active during sending out of a
second information unit and an interval after it:
means that acknowledgement messages can be received by the
tickets involved without this resulting in a longer switch-on
25 time and a correspondingly higher energy consumption (Patent
Claim 9).

vi) The fact that
the procedural step phase2: is undertaken in a frame with a
fixed division into slots and after receipt of the further

30 first information unit each ticket is switched to active in




has undergone a change: neans that if the tickets involved establish
_equivalence to a previously transferred continuous nunber a second

i nf or mMatga0h3108¥3 931052560 PCT/ EP02111663 6 unit recei veor/po2beidéscar ded
early on and the ticket circuit transferred to the switching state again if
necessary; this also nmakes it possiblesfor the energy requirenment to be
reduced (Patent Caiml17~. S The invention will be explained in nore detail
bel ow on the sis,of a th aw ed tp.s e i S raty f
ickets in a PARI AO: cariqeEgRa hatathe B I (dr rb ool iy P HeS0r ) an of
a railway car rinfgemakidn emtitaneet antt &or theosecanshd randce Heetir FgAB&nent of
transcei ver unfts ggflﬂ'so Tngea§5§0§ésﬂfletdo%ogﬁéEplﬁlrﬁ-li%y!-éfoﬁjﬂc]&ftsaﬁr.e
el ectronic ticket; "HT. A Sequence of communication With a ticket in the
overvi ew wi t h exicdugedciad drigli re cepenatarcgrmphhcsat ioahdnghag egrmatign gan
Illugtration qf .co Wor- Y | tdrlket , usy Makk9ds dH tpaf ormation
uni tg; Fig. 4 S?a?%%‘?ﬁddggyg%%%?lﬁ%ﬂt%gn}rﬂn?llé@a?iil\gﬁﬁw th a plurality of
ti ckets by nedrhsketssi®aterdn€dain the phasel procedural step; Fig. 5
Detailed illustration of comrunication with a plurality of 20 tickets by
neans ofy;slyot @Enegctnefhe phase2 procedural step; Fig. 1 shows the floor
plan of a railway carriage 20 with four entry zones 25 and a corridor area

26 at the end af ackBoEhedamegs. MERBAISHC 8RS 28t WErapR 6RPSEdEsINGia a

platform 24 t APasSRNOSfe 22 s¢APPEERE Hha23thdfe alah @baeriyr i headgors of
the carriage are not shown in the drawing. A first transmtter uynit_ 31 and

a sdfond tranddgityep fnreher checksueerhdif rgdgath Yie taF?Bif‘G\i‘)t’p‘?rh Sehs 24.
The spatial argmnegngnst of gdieiaboxerimentioaned tind ttsickitaoir32it sneegel y

shown by way of an exanple in_Figure 1.. .F rth&gﬁtr n T’tte units 30 31
oK LERE |

can al so be prAfSHERTIAN; P AEOCRP Y h&he K8 tthgth RO

031052560 7 PCT/ EP021116fi 3 of the carriage, a transmtter unit 31 covers a
speci fi cilnvi rimeregactwehdt an el ectromagnetic field enbodi ed as a near

the wavel engt REGF<ahtF Shdi e kel apeima et il rihlrendl e 00 ot
15 the ticket information is contained in at least one
information field indicating that the information unit
involved is directed to only one ticket or to a plurélity of
tickets; means that the same information unit dnly need only
be transferred once by providing a single specific slot for

20 such a broadcast message (Patent Claim 16).

ix) The fact that
the first and/or second information units transferred to the
tickets contain a continuous number in at least one
information field which then undergoes a change if the
25 payload content of an information unit previously sent out
has undergone a change;
means that if the tickets involved establish equivalence to a

previously transferred continuous number a second information



5 22 a frequency of 30 MHz is produced. In practice frequencies of 27 Mz,

- 13.5 Mz and of 6.78 MHz have proved especial |y advant ageous. However, as
mentionggd ghoyesséd Nunber of transmitter units 31 are tecijEroRevices if
need be for the distance of 1 m. 6 m As far as the second transceiver
unit 32 is concerned the restriction ofg the 10 registration zone 22 roughly
corresponds to the range within which reception by a second transceiver
nodul e 12 on ticket 10.1s [ S h g i fdegl d sent out
by transcei veM dHi fe%%l‘%seﬁio%%h %?1e(?l%ggselgbﬁaeﬂeiﬁr%??aaegif%d::]diegnt field
strength and gdedupt opegetfieomedhey adteesiwétEotne\sdiapghagein nik he carriage. A
frequency 15 band._i he_ .r.an 4 .Qr ; i i provi ded for
this. Above anﬁfgaﬁgﬁ%yqb %%ggaﬁﬁégg%?ﬁﬁhp?ﬁgﬂg%%é¥§bﬁggﬁgﬁ%%%}ieId in the
registrati on zegei2énemndicdbeededscadhiifditedt a&lain dr')fiel d. Two frequenci es
can be provided fromthe 433 MHz or 868 MHz bands previously nentioned,
differi 'lguebBin%QQ 050 %R0 1KEZ £051 £XREPLR méd RQakhepeoywnldmknangasid igtk.
Overlapping o tﬁe tw registration zones 22,corres€$nd|ng,to t he, paired

ar r angereeritheofirawing rusesic Epvahow hies r8918 brattifns Of aF + QESF T afr PafRt P5Y s

advant ag%qqqaigg.orhqj@rdita@rgﬁsamcg“to regi ster all passengers regardl ess of
their position in railway carriage 20. 25 Fig., 2 shows the bl ockddi agr am of

an el ectFigni ¢ titdwef1e0r Bhath ofi kEREIWRY FPEELAEDI Y Hardta2eredtt card
format. As regards.tibgirat&chnelioghe stchgRachabbe taimseaver knws bad
experts as "Smartcards”. In the bl ock diagrama processor nodule 16 is
prodlded as a ceria asseshdtsl a9 with an assigned nenory nodul e 17 and
al so 30 &%kqd tiuy@uteeei ¥ere redubaid ltidkerecond 12, a third 13 arid a
fourth VO 031052560 8 transceiver podul.e 14. Thg?th'ir{dch%ndofé)x"{;item
provi dedF¥br 3fhaie BB CRNBMC TSGR F YT WIS Bepdhtfhg b "the®YFehienci es
sel ected, just apitgnnas padcdinalogtdes mdny,t phasaboahdpmiasb2ant ennas 15.1
and 15.2 are provided. Energy.a battery 19 and,a_p S 18.
PCT/ EPOZ?L&QL‘GE?‘% r]élc]é‘]s\%?tf‘rﬁ’aﬁl% C@S‘ﬁ‘uﬁéc%/ﬁlc?nniwtl% Bafp %A&g(;atl g%éq woﬂ;e)plﬁl%a
nunbisr of shown imfdrmgtidntwitiss supplied by means of The basic sequence of

bi di rectjpnal, co i.cati, i,s illustra in _Ei . The t he
met hod i t-%cdor dg‘%%g]\ﬁ%t ﬁ??lhsetriaﬁcvlé’ﬁt P%n&\)?\n&fqnqggltg%%ﬁg%tnhe% Sglﬁggf?ﬁg oCef;arrpl e
of a journey by tickatzebyereanswwfl4letopsndsndrAthadphagelBprvheddiglection
fromLoc A to Lo¢_B includes both a change of |ocation and al so the passage
of a specific pe?led?d of time, lasting between 20 s to around 120 s. Phases
mar g andFphase abetgirled dédusoratieg ofreemmunishtine viket $lsahieeh oft ops
Loc 4 and Loc B | 0 i LY. I bSpgahodi bathe phase
phasz:ab 1Sis subdlh\[}lz%gg ?Dgslggﬁ%% gggg %%g?ssellq‘atﬁgbpﬁgsez, pil}ﬁgv\ﬂi ch case the
phase phase can peepterated. Fig. 3b shows the information units T, U and Q
transferred in the individual phases, these information units al so being
referredpi{g, by £XREM e a81ddY BURANSE L£AHTVRalOcd N fYeaseswptiasiuer epbagel
and phase2”is the fact that bidirectional 20 c& ni_ cation, bet %2? %he
second t Famet el éndydi gompiderdarpeket @1 dhese \r;gsthienlctai”éf%%e'\tl)\% PP st
i nformat 08, 4IMs, S60h1Sow HUkeIE Ofh Gi RAHUTGrhr o o fd pakstngasm tter unit
31. preferred enbadi nent of the,rrettg%g i n accgr ance Wi.th the in\éenti on
i ncl fhles CPARALRSIE PPst BY P GhATThe FORESaRt tife BELLRFRRT £°5f the
- first andnsesond tnef aramingdn aAuFikstt tnsharced wsite)xdl anded $exdrder on in
this doc%ggrrl];c'ei%ei\:r YJIn(fgv é)g ipsr %%393{13 tsot %%cgagg’the two platforms 24. The
spatial arrangement of the above-mentioned units 31 and. 32 is merely
shown by way of an example in Figure 1.. Further transmitter units

30 31 can also be provided inside the carriage, depending on the length



At stop Loc Ain phase marq ticket 10 is stanped with the first information

_uni't StA Tickets 10 located in the registration zone 22 WO 03l 052560 9
PCT/ EPOZ}1 486685 ép " Woken™ from an energy-saving sl eep ségtepo2y11662i pt of

this first information unit. The way in which "waking" operates is

expl ai ned bel ow. The abbreviation "marg' used here stands for marquage

(French) and in a figurative sense neans stanping. The 5 information unit

StAis s Qui S apsimg n ki o Bt i SkRse the

i denti ty%g%h rfbylage t?agg?ﬁg%}?e&eﬁnp?iélﬂg?% thh% ; ei’icllg %6 or

regi st ratuthnanoabeatnwﬂagedtls fxﬁiidalembddiérﬂtéhieaf nesr erﬁ‘l@r mabeoreamit St.

On condid [ gngunit FEchag beamiegr esctiye recei ved

- this idi e(l’%tﬁl %‘Q%S&%%td%?% :ngeg A stack is prelf gr ably per ovi ded

to or gamazrelehetkstli‘mag@ @angﬁeofi dcai vedam@mﬁ i &3, thepasdishigabren Hone

appl cat 59 dlyBed herd Qriacet o& | A HlALAES OF 2ven

FI FOS(Flérzg{A erﬁﬁ&l@t %%J?jg s{lo?{z;ggé)% dvgnt agegjsl y Fn th qslmarq phase the

first i MEgrmaBi bnimiandSPE| 6. s-ifizohava PIRHRS eSPeEidbLy FEVABEATJRME 15 ti ne

mar ks i depfly 'redaQyméHﬂ'lo%BQ d5bve,| B LhRLEF ESENr 18XRTPESF VurQ@ RO NBRE ) T
and dep stand for arrival or departure of a tramat a _tram stop

over Vi eraprpwe@@@m%|ne§ﬁebepﬁ%éqhe ALEEaneh ek dafr i N0 P vEd Ras %I%p"a*ﬁ ed a

further Jéao%h t?iﬂéé@dé}nug@tum tlsSQoh%ea?ﬁ&i 4 rbyckhecfdd o transmitter
unit 31. As already nentioned, the electromagnetic field of the first

t r ad8ni tnesd sgxpEian ﬁ@ee%oé%@ﬂa)é CRTREAPORID| P theerange pthingwhidhted in

this areadpRioloken JdcomuatshefieiSledt RoBy1d i1 dnstiergt hoHisOseill em of
information transferred by the first information unit S~ is the, 25 %dentlty

of the fIadrerr ARG nFIAoBARRE RIS drialfe SPRT sSTu i EFRNSTEIEGi SPFht?on zone

i nvol Veds}ftﬁﬁ.daﬂﬁtaf@rpds%1%166‘6!4&551’& Q tshefiwé@ct fiecai ¥t rgndth andngdoS~ to
send out a second information unit is unit is not.,sent if the identity

cont ai neRFIRRIER&EOR ¢ rqcrjf'ie&rlﬁﬁf?%r?ver 833052566 £8LBH9EPG {1188 Chit S~
has 150t aen ist eh@drabejs)mehandzodsnrtm Miekes typiciated prowidedocedutials step
mar q: er th ven condition icket. 1 after receivi t.he fi.rst

i nfor natz?rllﬂYeuﬁl ? gg_ “$Hen Ogr Qﬁg?ﬁ‘% y@éo%%el?ﬁecrtﬁgpf’lgﬂ M tfnl%lfio“t1 e
second tregisteihaveon Uibrie 22, cahsmmu fAsi atbodidd ssuni faackitdd.etiges recei pt
to ticke with a further se i nf maj ni t T w edgenent
with thefrse%l@ﬁ&leﬁf%?rhﬁel gﬁoﬁ'ﬁlg?dcﬁorlflcl%&lﬁe ?hme}}jzcc?rrr gg? @%C% E]tﬁgof an

i nf or matpwaviwnistt y Tmemthi axtedf, odi éRkemndoie biys 288t abl S &h&Hzbyoa @R@p(lé:RCfcrr Cyclic
Red da n i S OL<C gy ol . In
ol T e F AR E IR, SRS Db SRS OB b er! PURES, ver
Over vi e dfcqnrespdud g moeghphasexzed PryengeDent af lt@enﬁd@m’rqemnrsunlts

pr ocedur% é{FgEh er c%?:l rsltzé)rhd”l' st 8alahPadouls! Qﬂsgﬁﬁélectot 8ol BE1e

tickets |se the transmtter unit 31 sends out a first

i nf or mat torragidistesAhhirassERIaRAOISRAENILERE SEnthHg Sasibion Yurdéduent
second igforimpkieg unit Uto be transferred by the second transceiver unit
32. The ticket” 10 receiving the second i nformatl on unit U acknow edges the
recejpt with a further second information unit Q As already previously

expl%i neftd¢ r’?esé‘@l(ﬁoﬁﬂ’%&g]é’r%nfhﬁﬁ’k% hhans sﬂﬁmor&%ﬁe%%c afdhs 20 only
transm t{eekdts N0 BEEPEraAS BAVECA Efredit card format. As regards their

technology, such portable cards are known to experts as
"Smartcards". In the block diagram a processor module 16 is provided
as a central control unit with an assigned memory module 17 and also

30 1linked to a receiver module 11, a second 12, a third 13 and a fourth



| f necessary and until stop Loc B is reached, the steps phasel and phase2

. can be iterated. The sequence shown in Figs. 3a and 3b nust be perforned
for manyot bskedssed thin the tinme avail abl e between two BEXT/EPO2FLY6631 shows
25 the tim ng sequence of conmunication for procedural step phasel and Fig.
5 shows the sequence for procedural stgp phase2. WO 031 052560 11

PCT/ EP02111663 Detail ed description of procedural step phasel Experts
assign h hayn t F8dufe - cdhiber mat i on
is retrlttg\g/e%géromcﬁﬁgu%l cietsh%oﬁﬁgrﬁg dast?ggrgﬁt ‘I@?%\eew& shows aa1l‘| rst frame
CF Wi t hpwhuaided £dmohatasrs| oowropesProxififye PEAVIGiR ity FPRSEFEEMS0di nent

from1 Pependng o ailesCabi O i PEIis@doRd di N nidBgE g from 4 to
10 s. ctgn Eég'b?ow dgg folr: &h 1 of St hese 512 gjl gt zones,, producin a duration

of ar ouR®tgnpas XBpmpef Bro%ﬁrs ligt theherRodimerst shawn idhFdfdet o
idengifiedohRadifh. 14288 X5.2 HR pfoviiom tﬂ?@r@ypigvéli’éﬁll@isbwﬁeéﬂé:ws X

and 10 eacﬂ have a sl ot number, identified with reference to Fig. 4 by
the not & Paktexy 19 aadda(Novey SuppdRefodukes 18 -virgin ticket: (z -). The
time of transm ssion is determ ned by the slot nunbers al ready present on
the tickel b8sié NRERSSArY£ ﬁﬁl&@@@ﬁdﬁﬁr&mmlbheldﬂla@“ammbbmtém 1l5i g. 4

this is done for ticket Y with unit TY, 15 whi.ch caset tb t n
acknow &d@ed3By Thee sseé‘BSﬂﬂet‘?%rﬁ’(?ef“@EPo‘arﬁnt AESORARACH agé?re?ﬂ 1(3~ The
i ndex houavepel &xgl85eldoub iy St exufibe dErL jangnaptby a:rtalnebbmdmt .twon t he
case of ticket X wth the previous hi tory X _2) a tht t he

t raﬁgm' $&ops B?Ctlhéu}an"Bant i e 'F‘)%r\fvﬁ tféoéq:&'ﬁﬁi EOSISS})C[ J(;i:lon
transceipsh dnchadge 2F heecatisen stndalalebrﬂhie qassakki sf on. sp'létulﬁlt:ypermd
communi cat i on oc urs fo 11 t kets 10 l.ocat ed i

whi ch t i ? ﬁ&WﬁEr E’??E?%’él PROPRS 1%?’esenfx\ée§r‘£ g“atﬁg ?B&%EXH owi ng
on f r oméﬂeamoefdwl tfhnt hreg5&ﬁrasttmn z:cﬁnelse atiquqthebetwm sStepsnLbg A ateshed
outline oct I 3 pgc(:)c\:“rda%%c Wi {.}llxr:el slgt Slﬁlr ﬁ!’l&ﬁ{ hif, tpﬂb§eﬁ£§é?me

ACA. Wt elPran er o i on unlt ocati on and ation
of tlhe fjrsammbGEVLSecalJsuoknbwmmee!a©hasﬁtkmd rfmgsé,tmkveh@mmaéﬁ His/e not

o A SR SOSIOTL A T iy C R ESO T 2

ACA at & rand erm ne EP02111663 12
tinme. THI snids Qshoams fenredi ¢hetheX indipiiguall phagess theretinfeadagédenr ecei ve

In framg, Gf W50, Shof bréd atos%cyo'gqFéP{QramatﬂqugHQlﬂ @or@®n2fo the

acknow echement- in the m?ormatl on “uni transferred slot nunber 3 is
i ncl udecbtamest pbkee 9¢ rblgisslsard Rhansdr 18 F}éﬁ)lfé@éstflﬁ‘é i dirrantdaras) ot

nuniygr 2ccﬁ'¢9rﬁim1§a£'§¢%i Bélwfe@huﬁﬁe be ddrek @ aXscdSver @gHl $2 tdnBrilcREOs MBS i ON
unit TZ also transmtted to bat _a point in tjnme determ ned at random ti cket

Z recei vbs d¥ayy dekniatedogent fiyst information unit 8 or 3¢ and Sy

originating from a first transmitter unit 31.

A preferred embodiment of the method in accordance with the
invention includes the steps listed below. The content and the
25 structure of the first and second information units transferred is

explained further on in this document:

Overview of procedural step margqg:
At stop Loc A in phase marq ticket 10 is stamped with the first

information unit Stp. Tickets 10 located in the registration zone 22



Information unit QL4 which on ticket Z produces the assignnment (Z, 14).
. Thi's type of retrospective collection of with the second 10 infornmation
enmbodi egn,ags f(\;,\% nova edgnent nessage in Shaw s that foscEpognieess of
sl ot nunbers I ch have not yet taken place or not yet been recognized as
valid a reliable storage is thus achieyed. The duration of the frame ACA
preferably amounts to a rrultiple n of the duration of franme CF. The nunber
in this casg de t | & 4 tPopsihle to
provi de 45%d ngrﬁpc ﬁﬂ" SgtYrergésv\ﬁ %lag%g) glgg% %&ans?%etl?ed in the first
| nf or rratfmatumfoﬁtatdpm \ﬁnnece&@awyysbn wHichalwhhina't spegates ihe sl ot
nunbers s, 0f I dert o} wa I V&fe WRahgs2eside. It is
however Bg‘?f%‘?en r]To ngﬁgra%ﬁﬁ g?ﬁﬁaf}%&{ Hé&?he@%eccugancy of the slot
20 nurrbmasgua@e tRxeghchor amdlelragslfggmtl\(ﬁ senge mearbersta@pringkethe o be
storgd Dﬁaél Gongl ;" eesag,' LEht Ui 1 [3,2 éaﬁg GANRE £k s RAVAIH AER cbP
speC|f|c ap Fcati on cased oes not a utely have to be undertaken.
It is vemitpddsibi ehtikarasetthd |idehtkey soflGhreférplegiranemdgdtrh Widme IACA
There ig,ther @héqf] rﬁfcq\é' 5bO% I AskUEENGH RRePLETEIvES yThadianndd fior

p

procedural step asel to be iterated between two stops. No further
i nt er acttihen fhsedsinfe rratipdaitidk &% - WP hfendifd opr Bhet d?hq fifRFs case but in

the exe(i‘l’ltf'o%ngiort NaR AeAndornddie cogeonth{ irRed¥at i clifits WakaBi bpsigot yet

had a sl ot nunber assigned to it registers aq{al n at random y determ ned

poi Afs istozedt pRetichets 1ernatiack L8nPEE T YRS IYhBrehEIeF) tt?or‘?§HPrBH%ntIan t he
tickets stt%rgse%ﬁlﬂﬂé%ceﬁédticféﬁ%a‘uaéﬁ JEieaiing By the dpplstat Méoriat i on
unit S~ then'no either as a result of the allocated slot V\D 031052560 13
PCT/ EPOZER1 8430 nerisgisaRpénd ol ddendOormf of nati% A tanpee i tyeBeFLEAt out or

in the eMgRst0fnAnF&idtebut Nesfidie. i nd{ram&édm@mhmhtwé nraaqdpnhye speci fi ed
points in time a second informtion unit can The rel ehvant

slot is fided fpformaticaceppt Y if §§E‘Bnﬁu1frﬁ‘ Flro?l queszgtgge

acknew edgrenbrkd idwntiireket by nnal wed. dés. am ahkeppaséme dxempherpr ocedur al
step for the phase phasel .or referred o as GET, tlc ets. to.en a can be
al | ocat é’d“bloﬁugeﬁ’brﬂfrg@&&sdggqﬂ £8F 5Pt tmBer 8 BTN R At 15 ° 8y t he
val ue 1 dth aeaghmcsis® .on the transceiver unit side if a ticket WI t h a
nmessage 10 Q was assigned a slot. This nmeans that a ticket which as a
result of the re ious histor stered with a relatively high slot
nunber | svegrlv\}gn B coevvtlélﬁ:“’lsl %/)%ep f?r?og’rghfor future communi cation with the
nmessage PQteI"hehaettmnd imyof ved eth hetepaateded Ifta&tmemefam'ermeftqméti@m t he
phagg 1%@*@% Bﬁeckgfuahae' £3EEP {Legrgn{l%(ée%ou@:@t Gl ALeafdlldy st er ed
fromthe t of

renentn resent xenpl ary
enbodi mnmnaeﬂ. rehe sill@ptmma‘lmrfahﬂe ftlﬁédn%b‘@re gigst Det%nﬁf@c}teésem’btl on

of procegdur;a eﬁbs&é)&‘aa%e% FXREr £ 513654108 t PEckAls ™ 0SEScat &y ti $hRBasgeshown
in detail in FIg. 5 Information can be explicitly transnmitted to or

even setamn "wokrel sfléml aThéedRsHetod fhelEsbagagihshovidna Y eBMBICF with

the prevztr%&lmxtrﬂeﬂttpmscte%ea BPNafe kY deebMatth ol ghiPubessthg om 1 to-
512. Three tickets X, y and Z are considered, given the identities and sl ot

Zon@ ass}(@ﬂ%ﬁysogftl’(g( flg)st (:{:?nsnlz)tt@ﬁdu(xzt :il}) or the first vehicle or

registration zone involved and another is a request to the ticket
receiving this unit Sg to send out a second information unit T. This

unit is not sent if the identity contained in the first information



25 Afirst information unit SSis sent out by the first transmtter unit
~31." As a result of the preceding procedural step or steps WO 031052560 14
PCT/ EPOZ11 §§5?¥E33el each ticket contains the infornmatp@ym2t@1668 sl ot
identifﬁ%ﬁag the sl ot nunber - in which a nmessage for the ticket concerned
is comng. Wth the receipt of the firgg information unit SS the tickets

are "woken up" and can "go back to sleep"” until the 5 rel evant

ticket-individyal slot; this nmake ignifi.cant . ayj ible. An
" addr es$BG* lts? g‘r??f EPgt VGE S§ﬁ°58§ ?%E(f%glas o?g Fﬁgﬁlvoegeéhgﬁ%giéegond

t r ansceiptecedni4l 3t epf maegondiriderothat goverumionsitions & He cérainpl e dfiter
accordance with Fi.g. t hese il d f t 229085 the

i nf or matioRTURT st}%Y,éﬁfga%%f%%%tf‘ﬁg &%ﬂ; ce%e?fﬁ?goﬁg%ﬁnﬁkgo? n%tl oﬁ unit Uis
a acknouingdgrdt byn turd tt IF'cket tloorseesonddt vandred vescontt | 3, oerawhoeh AAINLQ | n
t he gase.af the assjan Lt LS EH:Eq : nd./ rmation
uni tgt hgchﬁf %85? da(%lor%wgg%ee{’:ezf%cé%p%yt%h%f@?c e'(t3 %%ﬁl'h% rs]ﬁ}lzt%%gt g%(llximscﬁed on

t he secamdormahseriweit @ni Theiakkdwlbgjgenent adttht hhe secandr asfortR PR 15
second inf.or j j LVe bhd ool hersepignce of
t he frar#t&311 6?%%8%&5% tbtggp?gg?e edtrfe%%%ﬁeo%r%cx){:ggggg%ég{be uf)lhasg . the first
repetitifor iegatpbé grmtesgabyishesd iy Ri GRC5(CRhe GuPlie tRegngRNAUnBRECKf
packet r&l{i8%:hSe2Nhld %Qhefsprcﬁei&ﬁtihg! £ A gHeRghalE AL ] O 2QBBr22and i S
also contained in the first 20 information unit SS."In accordance with the
di adPamSHiewnerns Rhpt Brepsseafs deteGEefein tiengatasi Bk o ¥&Tsecond
information unit UZ in the slot with the nunber 4 which is then

acknow eflgadiBY bheprRlavanl $i&kehadeptth a second information unit Q In
the further packet retries of frame CF there is onléﬁtrans,rri ssion,in those

slots 2FPRQYLRAPBNCRN (R ReLewtR HHe\ PSASPIUERS i HRd AR Y WHPER2ht s econd

i nf or maty0nsugi to @& alhsyetrbe teatievedcksotohe Tpr epesmal thkepi phase.
The informatign units listed here nd Q have the structure

, St, S~ .SS,_.T a
det ai | et BEISHAELRT b e S11 SERES PYth 22 FHFRF FHF 8B 801 Wt 5307 B he
predant dnnermiceenthd herddabhesudndy sSkawséfigedti eledonietessatat ionwan 0831052560
15 to execyte the prese invention. Structure of inf ion.units. S~, SS,
T and O PCRERoIRIERE] Mol Har THIPTA SF GRESHT TRARePtiVEL | AR Ra SR The
recei verreddiglingi oge tdwcomdt iy EOxEhdthlonFEHit oV drlomeidadyes$ othe receipt
exanpl eSENDER- | DAddress of the_transmtte ymetricalre ion to
RECEI VE-Y TR R0 DR PRI Sﬁég g7 R plesiyy .‘.plr%}%ghﬁémengt h
of the iedpraimedpntheidcknoeietbenert ¢eatenKBY&KefgrmValfuesCRMdLECk ShAIGLE,;
QU KR NO-ACKN:. PAYL d pnformati (f.the KEY field containsa val ue
of ;\[;BLTIO%&SUNFQS%%%?% %%n lé?éllg [ ntd%ge'fﬁg OAD field, otherw se the
payl oadi nformation is contained directly in thisfield. Table 1 This
struct urkf necaessehe and yetkEyasapIIFic Bs ipr soachatt i fhgapterulpasslf ardt he
i nfor rrat']p%éénictaﬁ 55 it patkgand Q The value MJUTI can be provided in the
field K or information units T and U, so that a further register can be
contained in the field PAYLOAD. This structure of subregister PAYLOAD is
for the BMOAEIREAEE oPRRY Tt de FLAS whit Rh&Pafree P ZeGEO MRS I T MERY t he

i nf or mat { pek L@ chSROMME itiméOavabl /12 bekauverstiy pitepkl Yri@preesasksng two
subipformation units. Instead of the terminfornmation ilfnlt trr%)ﬁLl eégert al so

uses?t hethringingcBPaUehif Ol SGPEMRL PICRIEAG RFPIARTH eRhR M 258andlY from
the poi nki@f ovistewel thefHgmehicenter grltkepairal ofep/iptwsed. t el econmmuni cati on.
Accordingly these information units with a



15 specific but variably-enbodied structure are al so designated as
~container telegranms The contents of the RECEIVE-TD field describes WO

0310525 02111663 the address of the recipi enperidpo211a86sned
her e thf?# %’Eég%é:dgss space is dinmensioned with 4 bytes corresponding to

23z. Specific values can be provided hgje in hexadeci mal such as O<FFFFFFFF
or OxFFFFOO for specific broadcast nesSages. Synbolic values are not 5

specified definitely.n.the field KEY in_Tabl t hese can for exanple be
conbi ne@qtﬁlgeae‘éﬁ%‘é’éﬁtéf’floﬁ%o‘froocr? 59t &S By ﬁ'ﬁ%%cal OR operation. The
speci f i etkpeakyess signdheote M TWET The fhis pHAAYLEADWE oIt derte it 1h it one
subregi sierc SINGLE. The ield PAVOAD (5. Singles 10 QTEastln b AERt i on

unit is ‘ari ARKAGW efierént & reci pi ent does not need to confirm
(acknowimdgapwshe fiacdi frané Chevitthambberaed inewor aat $1ot @wenes, Sone of the
contegnt |isted bel ow can al c Lned | herofiglds gl §R called
flagg - % elrﬁg érrlﬂt)tl‘aaedipr%ﬂg(;;a(gleﬁga(?@f()rch(E:l1[t‘aﬁiIrteF?%r!l rlhBCEtgccordanc%&vmlF% Table 2 only
r epr eserdpplarcaexanpd epeofiodnof nplmrerngt honf oim t4héopil@sentcambpenpromided

structurg of .the_ PAYL Legisie fo et ~ d 8
fiel dvearin SéEJB-SEEQ&I% 306 Th e P B adnratiny Ky OB PAYLGAD?
Tabl e 2 ZhensLENrf a¢hl sfott.hBhies drirdieitonatmi qonsideredesidentifdagt A i n bytes
20 as frl-to' Lhigsf elP'an-gn'ez.Sqff&fftﬂ’l{eelgﬁ%r&bfm%a‘ﬂi%pﬂlegi@]&@:rs kNahfSy turn

u

has | eng for at_ are known as subkeys and subinformation units so that
it dloviemsh davaddi slamalundpri oddrori fdRdcki by tafergraastoiiid-y 4obyi Hee

| nf or mat} ht $xE T 2NSIHd £©9d. 1) D Adgieti @nid he vi W08 82560z, -). The
PCT/ EPOZIH%G %'nl's?xf ac)?%ﬂat( 't he’ met hog in gccorvdlg\g?g with the invention is
enpl oyedtins e frsaagstigrionod st derriisedoRY oblhe e ofafy™Perk dldF8MYcor r ect

transm ssiandes ophesked 424 1halsidedteasar in aiddertibgEe GROMY RteON IS
undertaken in a | ayer above this, since with the transrltted S information
bi | i ng MeRazars §hpun Ui didak dnth Thel SOPGEL iP® oFckefe T pl £} Yy Trenit oned
i nf grsmatjefiRiakef OFi #GkinaWbedgerBsu1 dagetdpit titalsdcbaal efamscdikvervahites
SINGLE or QU TT are contained in the tlgl d KEY whi ch tosgghgf1 vmsit}]a
speci f i c33EGH PEARPHHEIZETERE REN TIelBISF StPYSHGF cRERREPS &P, TP%e® 9% xed 10
struct urguied herBAYAOAR Y itel @he ticket. In the case of ticket X with the
previous history (X; 2) is assumed that the transmission of the
information Ty was not recognized by the second transceiver unit 32
20 because of an error or collision. This type of communication occurs
for all the tickets 10 located within the tram for which the number
is restricted to 512 in the present embodiment. Following on from
frame CF with the 512 slot zones a further frame shown by a dashed
outline ACA is provided. No fixed slots are provided within this
25 frame ACA. With the transfer of information unit Sg the allocation
and duration of the frame CF is also known on each ticket. Those
tickets which have not received an acknowledgement within frame CF

start communication in frame ACA at a randomly determined point in



Communi cation froma transceiver unit 32 to the tickets 10 nust be iterated
~for receive-related reasons. So that unnecessarily processing steps of
processeg, fysss6p do not have to be executed on the tpekaisp2191863i el d
CONT NR'contarns a continuous number which 15 is nodified by one step each
time new information, e.g. a newrouteygr tariff section is to be
transferred. The nesting of registers gechnology descri bed here is referred

to by the termcontainer telegrans. JThe varioys s isters ecially
advant adeBiis ?fﬁl%rﬁsys R&"s %’éigcflicc St gml%fba%%'f gr na??%%%‘%ﬁa??éguca as for
exanpl e delte inexin strameoCEt heth i Kelty nambexad & isggoat imEomiedtipnatiioh dzs to
be transferred endi ng_out. an..inf, l.on unit. AN lJd;gat i on
what |5 MnRn Gt 5eaeatt HhdrecdRraE b R BF AP E ARRER T
and i n trhabKEY3fielicthdlsndebefondiickeitol, t blats tdett ehwigenm mepéaoed the not to

be it know edge 25 by a ticket, f. e W W pepding on the
appl i cat3r§|¥?°ggr?g%%¥iu§%8§ %fé%c% o%ét‘:’%é?ng%nf%g%% _ rov?tdqu, gignélvxlni ch
speci fi cesmdti ofisarofinfloematilomsmispiecalse granhpl bkt ¢os o8t 0xOEO0G0 . .

Ox0000FEEE_( 1.fied, i Ci ot all on). ha fl £ WO
osloszséd“fségg%@ﬂb%lf%agg%%nitrr%ke:efEs%‘lé‘gu ved é%a?“ési‘éﬁe’é“? 39%‘?‘%‘3‘%%% in
t he RECHInMErmBtiom|uhiftof:bwbadbaen stidketi § nuedunRasysbasasdLPMARtdéZt hese

| denti Caiudy bat b t}/rb% nh)% fr!e'ftl%sﬂ.)éﬁtﬁrx}@gb@@eé‘%‘iec;n % Aehatso ddechhe second

i nformation unit this case there can provision on the tickets for
alll® tiigdstryatbobeemhadiedt a8 am ackhowd proment gessagpdinuBweqderbey F back

to sleep, Ag@inRents SO 1N hilRoéA6livh1BRAhEGR | So10GMPEBReASplddet be Ast
possi ble. The 1teration of the frame CF in the phase phase2 needs to be
per f or mexeti Pegar reeedtHrzedf agpeel ¥4 @ irefdrRBe i DrPHaget S hENYH iaxheRVeSplicitly
onto thepdd ehthOsadLdnen rigRlb SACRIQE B TPt sTHE 4 QEUIHIPNEN: 65
therefore to occupy the radi o nmedi um as
the duration of frame CF. The number in this case depends on the
15 relevant application; it is possible to provide a dynamic value for
n here which is also transmitted in the first Information unit St or
if necessary Sg. The administration of the slot numbers is or is
undeértaken on the second transceiver unit 32 side. It is however
sufficient to merely maintain a list of the occupancy of the slot
20 numbers, the need for the assignment of slot number to ticket to be
stored on the second transceiver unit 32 side can be of advantage in
specific application cases but does not absolutely have to be
undertaken. It is very possible that not all tickets 10 were
registered in frame ACA. There is there for provision in a further
25 preferred embodiment for procedural step phasel.to be iterated
between two stops. No further interaction needs to be undertaken
within the frame CF in this case but in the execution of frame ACA
for the second time any ticket which has not yet had a slot number
assigned to it registers again at randomly determined points in
30 time. This communication allows the energy consumption on the
tickets to be minimized: The tickets are woken up by the first

information unit S¢ then no either as a result of the allocated slot



little as possible, since for the case of a tramor for busses in the area
_or a large stops overlapping of the various registration zones wl|
necessagh! yapgsageoand this will provoke collisions in cuouyerocaliess The
mechani snms previously nmentioned such as 15 acknow edgenent on the basis of
a CRC or the structure of the informatjpn units transferred with the fields
SENDER | D and RECEI VE I D exclude incorrect registration, tenporary

Coner 3, LBt Shd TP LBEoR S e BRI 01 s080 | BE JAHILLETBR! & Hn?
concret & ppfl | 6n>the three 8 ase nmethod in accordance wth invention
wi th t hevphaises amre@r,rOph’alselpcamt pham;@e tfggat Wbich ath nepeoplgxsngified
structu S t O ka erfid, can be
adapt edli"%lg% {}E Jllmre E ?%gér%ﬁ?%ggﬂgﬂs&g QIer{I% gr gaﬁ(r)l%é a%tetnal?ﬁfr:estrl cted to

t he enbodilrwant dfétsm |1beus¢rér@r rhe\weeeintt efast PeprRhriafgRTat peR SRt ©
obt ai ni ng g,SELYi£A LAReRE delinerakbrby {rvadkhzed” in a further enbodi ment
of the present 1 nventron or a service I1s obtained with the explicit

under st andi ng of the person using the ticket 10. This can either be
under t aliénani e htemaiéveats orhe RvsREuERL tHER fokethe PRASHPIaSEEITe whi ch

is 30 inelbectliEdlaOGrrYStitibti:A8b0.£8M ain Wt B1ibeatddcket a10. For what
VWO 031052560 19 PCT/ EP02111663 is referred to as radio contact the further

t r ansceiopat igpes exegngAdoa 45 te NHFBST e P PABIt R LKkt PYo tHRi ¥ % € based

for exanp| @aeR t4& \GrCitRbl Yr&sd¥iskMih Yt Caildé l;ilfi actpiiest Wiith enseyssyet hat
on the bearer or the person to whom sucqb% ti IS as% ned hasg £
pr eWoudl yagr apekanag Phérli’tr et MEATE ot Er h& prestht®

i nvent i GiheCaRedl & DA s2BRYi Bk e dlikaerag wmbjrecat &elﬁﬂivee]xyam}ilgﬁ shet traci ng
of stron oxes within an a ort site. |l ed "combi_tickets" al

al l ow t eEstht I IR AL 8ni P¥eL 1B QB‘BIF?%G&JS %F‘lru}”fe C?nc%uéllcgéio%g‘?%gi.
Wth onermndebbBggsage el ectronic 10 ticket 10 registration it can be
undertaken both in a pubI ic transport systemwi th a registration on the

"Be-i n/ Be- out i nC| hout t he.expli d ndi ng
of ) B Bl A B P B R Bl ASELALBLEN ) MBSk
decllar atplarsedf onnderstoardiingl stafDr@3:058560 26 QE;T/ E%M@@@tereol

from the time point of view by decrementing by 1, in the present

exemplary embodiment the first slot would have the number 512.

Detailed description of procedural step phase2

Experts assign the term "SET" to this phase shown in detail in Fig.
20 5: Information can be explicitly transmitted to or even set on

tickets 10. The dashed outline CF again shows a frame CF with the

previously mentioned slot zones, provided with slot numbers from 1

to 512. Three tickets X, y and Z are considered, given the

identities and slot zone assignments of (X, 3), (({y, 1) and (Z, 4).
25 A first information unit S; is sent out by the first transmitter

unit 31. As a result of the preceding procedural step or steps
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i nformatiion unit provi ed as acknow edgnment oracknow edgnent
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SStFirst information uni sta 031052560 PCT/ EP02111663 21 T, U

Second iSef Brerdtickatanpte "d@df@ﬁdpﬁ Wtq‘?@ COAMRRTE O SAeBRYI W itathe

Procedunal) o$heP FREAHAGRAS S A RAbtPheses megi%@bﬁ&%%tseﬁéewdur al step
initiated with a first information unit St. SS or WD 031052560 22

Pat ent @3¥ipgs PRIy Em2:1286%2ddraasedOdt BARTIET Sekes iytagec ket §he 19)°o%or

est abl i shi ngv819&4 %f@:h@os@@or@tﬁiaﬂggeﬁwf Qinid def bneskdyresencermtivm a
regi stration zone where the tickets(10) feature a processor rg;jul e

(16), aWifendry fl‘rd'dlﬂ Expapie 4ify agcoFdanse é’”‘ftlhl’ £ 9 ex FRFEeNBEGI €] I° and a

second tJRAsCBEVEke MW eohd2) @M infothetiAgiwtitat tgnuzonwl U22)Ted | east a
fi rsib transmitter unit (31) sendi n% out |nforrrat| o units SS) and

for 18i dirssedPonaf abrimk FE‘%H% With Ut b 1 iaReryt F 859 kY ﬁé‘&nglﬁlfé"second
i nf or matddaitetRbl SwitaRskeeord {rForhat@dnaudir gecandthe anaeeciofetheani t (32)

are assigned: in ich.case,the sending out of fi for tlon unl s (St,
5° 55 SHifmbmet o« dedtihe TiiRts thaby i osrad i ftatagnotr b 1R Sone
i nterm tu,eabhyd trivtadki vece Dhay agt ehezeitint zheTpiocedwsakbiisipsd amarthe t he
first infor on unit (S) _con y (SE t he
regi st r at9< (#%z ﬁ%n:i%ve% LBiLg ?@deaégl gxe ?raaﬁ’lt t%‘?e uér:ll%%%sgﬁ% IE nscei ver
uni tI$ ( Hecodd) infiotrne iroagusit ad i diresz opesafRiXe amdrepebeturtgl éceheed by a
ticket (10) are stored . on the.latter S rf|

( uence o%stheSSf;%amE &r' A ealsopg% fr dteg ?8{:"% i rrggfe?%%%

i nf or matYom Unt t recéive
conmmuni cssttapomvhaseEnltheatf@dSDyrmrtdonniarMJlmtsm by fep iy FOy.i$. t he

| dent i t'ﬁ?e tde%ﬁﬁi?f&?%f AuRbQF S a)%ck L P MR L 1%”QEB?%&U%S%NPEE§«$ D)

mat ch, in whi case in the secon ornmation unit ield
(KEY) i srqjmnuedegmradtegor rbes 2h@ngt iscalse coptatnedeisddenditdt or mati on

uni ty fo( T’lr{for@at h&@dﬂ%d |, acenrdance wéhhtgeaamaranpfs%aﬁtfﬁlﬂlegd isn t hat

t he frequency o irst transmtter unit (3 Is selected so that the
field wthane tiﬁear@gﬁfé’{errattiréﬁsmkﬁﬁam(fQQf pss iiagozmatiqneamisols i@ d.

the slot with the number 4 which is then acknowledged by the
relevant ticket 2 with a second information unit Q. In the further
packet retries of frame CF there is only transmission in those slots
25 to which a ticket was previously assigned and by which no second
information unit Q could yet be received from the procedural step

phase2.

The information units listed here St, Sg Ss, T and Q have the
structure detailed below in Tables 1 and 2 in a preferred embodiment

30 of the present invention. The tables only show the fields necessary



WO 03l 052560 23 PCT/ EP02111663 3. Method in accordance with Claim1l or 2,
~ characterized in that the frequency of the second transceiver unit (32) and

of the C ceiver nodule (12) are selected so t

el ectroi@gﬁggf’%ﬁgl din the registration zone (22) is g‘%%/éc#b%dlésas a far
field. 4. Method in accordance with one of the Clainms 1 to 3, characterized
in that the procedural step phase: is |§erat ed. 5. Method in accordance
with one of the Claims 1 to 4, characterized in that 10 the procedural step
phase: it S¥BANE dtP PFESSRhel Bt8854%Bhasel : and phase2:. 6. Method in
accordance with one of the Clainms 1 to 5, characterized in that the correct
recei pt gfruataesos inFoemaal bwruritist s¢,T.ssH)Tsant ut is 15 acknow edged
with a second I nf or mati on un|t (Q sent in the opposite direction as an
acknow e FBSSAge- (O} Met-hed—+r—accordance—wth—C-at-m5—o6r—6,—
char act eIrni%ri’éd‘aFnOThgtjtdn pr )gsaﬁt%ﬁ step phasel: a first frame (CF) with a

fixed CIVISIon 20 1nto slot} and a second frane (ACA) are provi ded and {hat

5
tao 2 LJ nf \Al f al [aXBTa%s a) ca an_nanch + clcat

an asmgknn% |

(10). 4 H@EEIIPn accor dang Q\EEE%F?- 75 ?faveardt éPF;'é‘d”?%\ttﬁﬁafen{éﬁytht)se
ticketd (10) on which a sl of E? PEr R ’a"asicr?&toﬁ? SEEERHS i nf or ma{i on
unit ( T)sENDERREDSI ot concer haddassks tdfe thkheramsntiketes ; ( iPpmsancdadut a se¢ond
i nforngtion un|t (T) at a ramdpfrésyezftettabm nedmetE: -Ip time W|th| n t he
second ftare—{ACA—HR—whielh—cas stot—purber—-S

acknow [&db t—NiQ) WO 03] Lsgﬁgl%u%f‘@ﬁ 2117685 QX Xngu‘i’z%hbstore EF? t he
assi gnnewex does not take pl ia:.engthicsf nbfe Lefogmitziec asivafrahm thisMgidbdl|in
accordgnce with Claim8, chapacterized in that 5 the tlckets (10) are

SW t chgg-tp—active—durnrg—Hhe SeRgRe ot ol SRR oy at—q T
and of |anminterval after thi ge jl\%t HUF?\I’ %@rcd‘gncgu%\ﬂ M‘MKNB or 9?
charactieri zed in that the pi ocedural step phasel: is iterated and that the
dur at i drexdL.oalme second fr ang PAERcadoiurfiogmboianmulf ithleeKBY fiel dwoatabms ¢f
the firjst 10 frame (CF) . a value of MULTI a subregister is contained in
the PAYLOAD field, otherwise the payload
information is contained directly in this
field.

Table 1

This structure. with the value KEY<>MULTI is provided in particular

5 for the information units Sg¢, Sg, T and Q. The value MULTI can be
provided in the field KEY for information units T and U, so that a
further register can be contained in the field PAYLOAD. This
structure of subregister PAYLOAD is for the above-mentioned case in
which the agreed value MULTI is in the information field, shown in

10 Table 2 below as typically representing two subinformation units.
Instead of the term information unit the expert also uses the terms
record and telegram, depending on the viewpoint, namely from the
point of view of information or the point of view of
telecommunication. Accordingly these information units with a

15 specific but variably-embodied structure are also designated as

container telegrams The contents of the RECEIVE-ID field describes



11. Method in accordance with one of the Clains 8 to 10; characterized in
~that the procedural step phase2: is undertaken in a frane (CF) with a fixed
di vi si og, |955_) and after receipt of the further fipsh/gbp2nnigssmtion
uni t (Ss eac% Icket (10) in the slot concerned is switched to active in
order to be able to receive a second |r1130r mation unit (U) sent out by the
second transceiver unit (32). 12. Method in accordance with C aim11,

characterized in that 20 in rocedu ste S e fr S
o oV et T3 dity AT oE CRETT 1 ACat A TEANER (FFR Gkl i ppaedidsd
char act gplazedi § NdintdlsibRe@reLgdur &blytsts Etpoxpiwmﬂdln@ tcheﬁ I eﬂme@.ﬁF¢

followng.the fir secon or.mat.i Q n ysent
out in t%&gﬁs %arésriﬁ ?rﬁ’g/’l?%g% condt anseccellm\?elr Sgﬁ#té% 3’25 ng\ﬁ

acknow edgrendo nmsaag;ec@@c\/\laasoamoa\sntomesglaq@celsywoir@matlhI@St ac¢<er!0t

conce rned (1 1 052560, .PCT. 2 663 4 d cordance
wth oné 5“% ?%}%dﬁegj)}%% 9?’0133thechf/§‘r§§§té%?‘zl§1d T%glt%h}a I%]J%%cl?hgvfgdgnent
message ex@npils Isentordimneif moa arerpmeslaagabecan ofsabl betedy a iheicmt PR ink
| ayer as _a._r sult f ) od in accordance with one of
the dai%E*t 38n14ﬂ‘cﬁ§’re§c%% Pz ‘g 4es Flig?d:\%}]!tqhe first and/or second

i nf or mMuwTIuNi tThed €t el dn PRALOAS, cEnt&j,nsQ)atatleae‘asQHQ)melblrﬁﬁmmrl on field

(KEY) c s infor r.the information unit involved ()
has a vgr}ﬁqg%‘rgé g?‘reugg%;%%%“%f? %/Q?#ﬁgl i'n accordance with Jdaim1l to 15:
charlfict @UIZgd i IThehanfomathiorf undt asddwrackaewheddsteRntiati on uni ts

Lransf envedlq e trrtaes; BlefiSgobs Hor Qedd e BLEDH: | aciBlabags) idheat | east

one i nformati on ECEI VE I D) that the information unit involved is 15
directed to onl yesgdpti ekethyg IG)anéﬁeF’éeCh pingparptirnpfuniiteket s (10); 17.

Met hod '%n@cg‘fr dRECS W ¢hatdy ]béa.row]-@ancebﬁé@q}eercbﬁﬁglﬂléh tikabthBe first
and/ or second information units (S, U transferred to the tickets

cont ai n fHed@st rnabse qrlHser £LETTNT WR):theI&‘?eqdéégt i3ne PFYGHIEEmERi on
fiehd whch 4hgRe LWijtﬁ{ QB3 22 CHANP & dpfreb BA P RXAMEOAt &Ntardf an

information unit (S, U) previously sent out has undergone a change;
. AY?. A eimnlenagtanien /sa_fvthALpr%aﬁnw_lnA(AntA%nA % AL% A9R. A}. A's. ALL. AALE

structure of the PAYLOAD register

Information field Meaning
SUB~LENGTH1
SUB-KEY1

SUB-PAYLOAD
SUB-LENGTH2

SUB-KEYZ2
SUB-PAYLOADZ2
Table 2

The LEN field of the information unit specifies the length in bytes
20 as from this field. The structure of the PAYLOAD register in its

turn has lengths for what are known as subkeys and subinformation

units so that it provides an additional option for checking the

plausibility of the information units transmitted. In addition the
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0/(10%& () e BAIBLALYaNERITONI OVR, C(I)J-Y&OP#mwﬁm item of information
20 that, such as for example the next stop or the likely arrival time

at the destination is to be transferred by sending out an
information unit. in such a application what is known as a broadcast
address is entered into the field RECEIVE-ID and in the KEY field is
the indication that the telegram received is not to be it knowledge
25 Dby a ticket, for example with NOACKN". Depending on the application,
various types of broadcast can also be provided, in which specific
sections of the address space, e.g. the addresses 0x00000000 ..

0x0000FFFF (specified in hexadecimal notation) have a fixed specific
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k™ $109& un)it#¥hz0i 23{1¥Kchs4 O@@re can be provision on the tickets for all
5 tickets to be activated in a specific slot - and subsequently go
back to sleep again -, so that the radio medium is occupied as
little as possible. The iteration of the frame CF in the phase
phase2 needs to be performed in particular if specific information
is to be written explicitly onto the ticket located in registration
10 zone 22. The requirement is therefore to occupy the radio medium as
little as possible, since for the case of a tram or for busses in
the area or a large stops overlapping of the various registration
zones will necessarily occur and this will provoke collisions in
communication. The mechanisms previously mentioned such as
15 acknowledgement on the basis of a CRC or the structure of the
information units transferred with the fields SENDER_ID and
RECEIVE ID exclude incorrect registration, temporary non-

registration remains possible.

Depending ¢6n the requirements of a concrete application, the three-
20 phase method in accordance with invention with the phases margqg,
phasel and phase2 together with the flexible structure of the first
and/or second information units transferred, can be adapted to
further applications and is therefore not at all restricted to the

embodiment described here.

25 With interaction through a person obtaining a service can be
deliberately "legalized" in a further embodiment of the present
invention or a service is obtained with the explicit understanding
of the person using the ticket 10. This can either be undertaken
with an actuation element on the ticket 10 or by a device which is

30 in electrical or just in radio contact with the ticket 10. For what
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The present invention can also be applied to tracing objects, for
example the tracing of strong boxes within an airport site. So-
called “combi tickets™ also allow the present invention it to be
applied to multi-storey car parks. With one and the same electronic
10 ticket 10 registration it can be undertaken both in a public
transport system with a registration on the “Be-in/Be-out"™ principle
without the explicit declaration of understanding of the bearer as
well as for registration on the principle of an explicit declaration

of understanding.
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15 Antennas
16 Processor module
17 Memory module

10 18 Power supply module

19 Battery

20 Railway carriage
22 Registration zone
23 Passenger compartment

15 24 Platform

25 Carriage entrance

26 Carriage corridor

31 First transmitter unit

32 Second receiver unit, second transceiver unit

20 ACA Anti collision algorithm
CRC Cyclic Redundancy Check
Loc stop

Q second information unit provided as acknowledgment or

acknowledgment message

25 Sg First information unit, initialization of step phasel: Get, S:
Signal
Ss First information unit, initialization of step phase2: Set: S

St First information unit, stamping
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marq Procedural step marquage (stamping)

phase, phasel, phase2
5 Procedural step initiated with a first information unit St. Ss

or Sg.
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@ St, Sg Ss) and for bidirectional communication with the "tickets
(10) by means of second information units transferred (S, T, Q) a
10 second transceiver unit (32) are assigned; in which case the sending
out of first information units (St, Se¢, Ss) at least switches the
tickets (10) located in the registration zone intermittently to
active; characterized by the procedural steps,
marq: the first information unit (S) contains the identity
15 (SENDER-ID) of the registration zone (22) or of the
assigned transmitter units and transceiver units (31, 32)
in the registration zones (22) and on being received by a
ticket (10) are stored on the latter;
phase: with a further first information unit (S, Ss) received by a
20 ticket (10) bidirectional communication is initiated by
second information units (T, U, Q) if the identities
transferred in procedural step marq: and phase (SENDER-ID)
match, in which case in the second information units (T, U,
Q) a field (KEY) is provided that describes the structure

25 of the second information unit (T, U, Q).

2. Method in accordance with Claim 1,

characterized in that the frequency of the first transmitter unit

(31) is selected so that

the field within the registration zone (22) is embodied as a near
30 field.
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the electromagnetic field in the registration zone (22) is embodied
5 as a far field.

4. Method in accordance with one of the Claims 1 to 3, characterized

in that the procedﬁral step phase: is iterated.

5. Method in accordance with one of the Claims 1 to 4,
characterized in that

10 the procedural step phase: is subdivided into the steps phasel: and
phasel2:.

6. Method in accordance with one of the Claims 1 to 5, characterized

in that

the correct receipt of a second information unit (T, U) sent out is
15 acknowledged with a second Information unit (Q) sent in the opposite

direction as an acknowledgment message (Q).

7. Method in accordance with Claim 5 or 6,

characterized in that

in procedural step phasel: a first frame (CF) with a fixed division
20 into slots and a second frame (ACA) are provided and that an

asgignment to a slot with a slot number can be stored on each ticket

(10).

8. Method in accordance with Claim 7,
characterized in that

25 those tickets (10) on which a slot number is stored send out a
second information unit (T) in the slot concerned and the other
tickets (10) send out a second information unit (T) at a randomly
determined point in time within the second frame (ACA), in which

case a slot number is contained in the acknowledgement (Q)
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12. Method in accordance with Claim 11,

characterized in that

20 in procedural step phase2: the frame (CF) is provided repetitively.

13. Method in accordance with Claim 12,

characterized in that

in procedural step phase2: in the frame (CF) following the first

frame (CF) second information units (U) are only sent out in those
25 slots by the second transceiver unit (32) in which no acknowledgment

message (Q) was previously received from the ticket concerned (10}.
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in the first and/or second information units transferred to the
ticket (5, T, U, Q) information is.contained in at least one
information field (RECEIVE_ID) that the information unit involved is

15 directed to only one ticket (10) or to a plurality of tickets (10);

17. Method in accordance with Claim 1 or 16,

characterized in that

the first and/or second information units (S, T, U) transferred to

the tickets contain a continuous number (CONTIN-NR) in at least one
20 information field which then undergoes a change if the payload

content of an information unit (8, T, U) previously sent out has

undergone a change;



