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(57) Abstract: In an entrance zone {21), or a prompting zore (21"}, a second transmitting-receiving module (12) located on the
i ticket (10) is activated (INFI). A communication (INF2, INF3) can thus be established hetween the ticket (10) and a second trans-
& mitting-receiving wnit (32) which is assigned 1o a detection zone (22). During this commumication, the presence of the ticket (10) is
determined and registered in a defined time-slot pattern. This guarantees a reliable and fraud-proof detection of tickets. The method
and system for registering tickets (10) is used in public wransport, at exhibitions and in secured areas,
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25 February 2004 : GRO9P9815 METHOD AND SYSTEM FOR REQ STERI NG Tl CKETS The
present invention relates to a nethod and a system according to the

precharacterizing clause of patent claims 1 and 18 and 25 g d 34,
respectively. The issuing of tickets and collection of faré Qﬁ?”ﬁ¥%@@94ﬁ

aut onat i‘GRY9EHeat smachi nes or manned points of sale is expensive for the
transport conpany and sonetines-very . inconvenient for the passenger. if a
passenger arrives at the place of boarding i mrediately before the

departure of a neang pt he no-longer has tine to get a ticket.
He gets on board an rlskﬁﬁﬁegg%%ﬁ%cEQ%dR%@I REG TECRED®dger if there

is a ticket inspection.. This involves considerable costs and
unpleasa@hne di scl oses a contactless identification systemwith

el ectronic aggggén%aFB¥enﬁﬂPﬁ Hhlehes peraomethmdb@n@ranﬁeﬁte@ccess to a
crlbed in [41

cl osed aseaor8ongexanphe he_sysiem
addltlonallyrnakgs it posgrgggggégg?ﬁﬁgﬁP? %%Y%? tPRteNecetahne access

card, in®BAdéP 2Bd 2Rampfle34p rebpageivbeyaccess proflle or disable the
access card. These systems are not very-suitable-for the registration of

el ectronic tickets, since such a card only all ows one person to
be. regi ﬁmwsmlmgtmemalb@taréﬁa%mcé%%'# es L0 [&p} al | ows ”“”ber
of electronlc fickets to be registered at a place o @%ﬁ?ﬁl?
exanpl e & PHEL S utb‘vﬁ?) dractr llaﬁﬁ)ltacena)ﬁnérbapcdimgs (dDrsexanpd e the door
area of @g@iém €3¢ 1d1906) ided, Sheet. %5 February 2004 The
publicatjion GB 2 24:6. PS:Q i ose%or%ﬁ"i‘r@f(&n VWS s very
inconvenient for the passenger If a passenger arrives at. the
place of boarding 1mmed1ate1y before the departure of a means
of transport, he no longer has tlme to get a ticket. He gets
on board and risks being accused of being a fare dodger 1f

Ehere is a ticket inspection. This 1nvolves con51derable costs

and unpleasantness

[3] discloses a contactless identification system with
electronic access cards, with which a person can be granted
access to a closed area, for example a bulldlng The system
described in [4] addltlonally makes it possible to transmit
data to the electronic access card in order for example to
change the access proflle or dlsable the access card. These
-systems are not very suitable . for the registration of
electronic tickets, since such a card only allows one petson-

to be registered at a time.

The arrangement specified in [2] allows a number of electronic
tickets to be registered at a place of admission (for example

to the subway) or at a place of boardlng (for example the door

area of a rallway carriage) .

Amended Sheet
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means of transport. in which |ocation nessages sent out by a broadcast

nmet hod during a journey are stored' on the tickets. Wen a passenger with
such a ticket |eaves the vehicle concerned, the | ocation ages tored
on the ticket and further data are inquired in order to cﬁ§§§ &ﬁ@’ 4idity
of .. the ‘tjcket ,concerned for the journey undertaken.. For such a nethod -
al:so r ef erfedYo L2 18R @ \Ri6 8¢ R disalegicst rattiiakeaf s§ls@eid TiC &
tickets maesinAQH td.onally.. ..satisf he, f.al L owi hg conditions: a) ‘The -
registration rruq%t tlbe t oér%uélhﬁﬂh%rc\ﬁl tr-ﬁ"gtcgrif&émt fEFHEES St ot St apocket
for a fabireedeedtt meshddhiitiecchi Hduemeyt haeeldreg-ad - D RUShRe

regi ster e ‘ab _No unwant ed regi stration may take place, for exanmple -
Anended Sheét 2 PASHENEGS W) SoGh & tigkesr dewvsist theuviehdiele ectronic
ticket. hebpgeamedhekheP 9ol ib2 ek 0 this other'.- person nmust not
be registered as a passenger *rom mﬁ%%e%a%qﬁgﬁtea‘l é:'%rg i Fé&.}p{e&;) aple
f egi st r af FERPREsdaga age Amqudereto ifr andeas tposticele koK allRgtiapce i t _
shoul d bgppogs iRl tect. covering.of 'the electroni-c ticket-by neans.
of a metallic Foilal'e' %%E‘?%té&s‘?da 8rs§§FePrQu6Peﬁ’h€n@3%§a§&€ci fied in [21 only.
irnadequately satisfy requirenments b) .and c) given. above as exanples,
since.,tgg direction ip which_a registration one is passed cannot be
det ect ed” °Th8"fPe8efiftrRdent ROACI seERErefloke basédadh thgwabkeottof -
speci fyi eBear8gi Bedaandnacsysie .registering electronic Lckets with
whi ch the:non-registrat?oﬁ_o? gg%%?%éépggégﬁégrgusgraggFSFBQaEEer and the
unwant eds®e§eEyr bheofiodlopéngonsndithonan el ectronic ticket are avoi ded
‘and att by, .tenmporarjly shielding-the electronic ticket can be
reliablygppfﬁg ;é&&gtrgtlon _usg Leythqrough,gﬁor,instance the tickets '
in a coat pocket for a father and those for the children

traveling with him must be registered.

'b} No unwanted registration may take place, for example

Amended Sheet
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detected. This object 'is achieved by the nmeasures specified in patent
clains 1, 18, 25 and 34. Advantageous refinenents of the invention are
specified in further clains. The nmethod according to the i E\é?hl on E@é t he
fol lowing advantages: i) The (transport) service actual |y 20d&8M a3 <P
registered_ and, if need be, a charge nade. In this case, the actual ,
traffic .défaa(P?Eﬁ@énb’ibb,,-'S@@Jz_z:'uayatébmmomm chtkéadeSlps YRRotRErt i Cket s)

are. avai Le. to the. transport ‘canpany virtually in real tine. ii) .
Unwant ed #%g%gltlrg i %ti éggt\?fg?ﬁ‘id %gpﬁ tfit]%%’F RN W€ eetrlogi strati on
taki ng pl pegidterad abeajPaEaoygdr Wik QHAE P RERL UpL Y 4 service is
bei ng. usef,. . The pere. _bOarding-]g of a vehicle or&p_t?e%% e’?‘%‘%gl’é -gan' area
does not Bf i THGEabBet Straf Iemept rkeyias riumwre (tvh afrawd . as i poysPeIspNs with

a ticket sesotdbpanto LNCAIVEIUORINAIBKE o qlise o & LIANSPOLL Servi ce”

or. other, service are always registere

in the empkegkronie ebicketputt ingand hef td akeataiTi@negmusual place. (for
exanpl e .in one's shoes:) cannot prevent registration. iv) Attenpted fraud
by shi-el di.ng the ticket at the beginning -and during use of a service can

be det ecttesthdi4 e esh- duaaud &t e t%% s g airFe(éé]j ce is i neffective
because - ,valc'idati on of the registrati'on takes p]I ace 1 nternttentl y during
t he j our. MEPIBR LI Hh R tiFE iy atudarentsmten ancad] consiidesmiyowy f@andom

ticket i i ( C.qa.M) 0 L The.interm ttent operation of a second.
transmitti ngﬁir ecei v&fﬂrfgdérro%ﬁ SIETTHE il&é‘ﬁ"%’c@r disgt ttrathen i #emti®n has

the ef f e@assfedrigamiati g tdee-ep@eay. consunption

The present invention is therefore_besed on the obﬁect of
specifying a method and a system for registering electronic
tickets with which the non—regietration of genuine passengers '
_or service users and the unwanted.registration of persons with
an electronic ticket,are avoided'aﬁd attempted fraud by |
'eemporarily shielding the electfonie ticket can be reliably
detected. |

This object ‘is achieved by the measures
specified in patent claims 1, 18, 25 and 34.
Advantageous refinements of the invention are

specified in further claims.

" The method according to the ifvention has the following

advantages:

i) The (transport) service actually uséd can be registered
and, if need be, a charge made. In this.caSe; the ectual
Fraffic data (frequenciee, occupation of the-carriages, type
of tickets) are available to the ﬁranspertecompany virtually
in real time. ‘
ii) Unwanted registration is avoided by the validation of the

‘;egiStratioﬁ taking place during the journey or while the



and, as a result, of achieving high autonony (clains 6, 7 and 8). .vi) The
bi di rectional conmunication has.the effect that the regist ered j our neys

are contained both on the ticket and in .data bank assigneg 2 04
regi stration zone and also in a a statlonary conput er system or e uation
and/or billing (claim2). vii).In a special refinenent: of the i nventron

‘t-he- ti c%‘é’é"slmyls Beemgmm \M‘lteh neexh dpeadimpdf @ vBhizlal kews gener aI
or speci fi or--t e ‘attention of .the person concerned to-be
di spl ayedél?téf %r% % et Bt tt%frf'rlﬂ e ivaliidated as a | ocati onal
mar ker anl-dagmstmttmn casrtaitur ansm ssion of |ocational information to a

vehicle trayeli past- (patent claim24). ix)-The chosen. nethod of.
transm sstbi ?%""r/%‘lsa "fléiéﬁr%d-'ll\ﬂhetﬁ FFaEdicw to Ikdeusedentronekhabmeke

i nf or mat ik tyansmy Fe ruary 2004 -.e| ect ronr 1S ticket without
a.: corrpl ex rrechanrrcs:az-} | nsert | on ‘ lé:vr ce}/ ity rEGUITEd 2 HRYE s - 33, . 37)
 The ' | mAgistered Mutandisty ivetrgd cp.ﬁdkiqu t NY1%eM S 96 @hebBhtranedn al s0

be. used. f el ectr Cc adnission or entry tickets, for exanple to .
an- exhi blafIOI’l oh B qiqzsl e ddGkate 1o A Srgisuath ®Liaseertiosn exanpds in

i.dentity-cemsds Smg)erdgmbtcﬁte' éir&eci_ergrlsttrlytsl Jgocunent therefore al so
al ways covers the terns "adm ssion ticKet" entry ticket" or "identity

card" andV srz\‘ﬁqe&rptteidclfé’rasldaw s sdsli righé hen bdfkietn alts ténepbaigieding nmor e’ R
L Powe R G e S LD GO SR b B B Mllorsd Bkt ng i o
the invemtt Gine Eingl oF sdeevmft ae sedtliicee i¢f indreelishe Welhukhe arrangerrent
Of valldatlon of the reglstratlon takes place 1nterm1ttently
durlng the journey Registance to fraud can be enhanced
con51derab1y by random tlcket inspection {(claim 9).
v)' The 1nterm1ttent operation of a second.
transmitting/receiving module on the ticket accordlng to the
invention has the effect of mlnlmlzlng the power consumptlon
" and, as a result of achieving high autonomy (clalms 6, 7_and‘
8). | |
¥i) The bidirectional communication has the effeet thet the
registered journeys are conﬁained-both on the ticket and in a
.data bank assigned to the registration zone and-also in a
stationary computer system for evaluation and/or billing
(claim 2). '
vii)_In'a'speeial refiﬁemenﬁlbf the.iﬁvenpibn,jthe-tidkets may
be provided with a display_module. This allows general ox
specific information for the attention of the persoh concerned -
-to-be displayed {(claim 17).
iix) The uee of an electronic ticket as a leCatioﬁalimarker.
'allows a 1qw-cqst transmission of_locationel inforﬁation to a
ﬁehicle traveling past (patent claim 24).
'ix)-The'Chosen_method of'gransmissieﬁ allows a reading/writing

A device to be used for reliable information transmission to an



a first transmtting unit and a second transmtting/receiving unit-'and
the associ ated zones; Fig. 3 shows the individual nethod steps for the
registration of an electronic ticket; Fig. 4.shows a func

and: | ogi cal breakdown of- the various areas of the nenory %%ﬁl'eu_a%@% g. 5
shows a-systemoverview and information flows in the registration 'of
eLectwcnﬂ%;QQQﬂ8ﬁ¥ﬁ HWQ$G$'§h@®@p&naappmpgexemhchﬁnaﬁa&lQﬁb@&ﬁﬁgplicket as

a. . markefodle 08 4d i.ssion of .l.ocational ‘i nformation to a vehicle:.
travel ing past: ﬂ%gxfge%%f?ﬁl%%fggfaﬁlﬁls g_sshé%é ‘a representation of the . .
transm ssion of journey section nunbers in''an enbodiment of the

i nvention¥, Eiqf 8 ,shows a bl ock diagram of a reading/witing device for,

t he assigﬁﬁhﬂflé¥“ﬁﬁmbﬁ@iPPénﬁﬁﬁtFé¢§§ﬂi@@eththgangpshgwseatbkobhtdiagram
of an el eeh ANig® HLkled ¢haa7EUE . refinement of the inyention; Fig. 10 .
shows the outline of a nﬁtorﬁ&%g&??ﬁafheggﬁggﬁﬁgngﬁt?n fyatickets, = =
first-tr&eshicened eufriot aanexhibdtdoni.ngrunist adsd pbbBesiBgsOebakigdiganes in a
further E@{iQ%%%%Ei%f t he invgntioh;_Figﬁ‘llishOMB t he i ndi vi-dual “net hod o
steps for the regi-straffofi™ 3fRhibVeterani dhe ERER 'Rigketi't Heedr éni nenent -
of the . kbiantoenmeRepteeeatedel 816b0a17al8 bBG-OU! HhAC ALy rai IToad |
carriage 20 wth a hoarding area 25 at each end of the carriage and also a
passi ng- {' BBd§F iePekigketthe "passngickebtighrat édeibitpkeartr apdssible to
pass thrayghi1te ®ibuetBer GaLLi of a train. These two areas .25, 26 allow
access via a platﬁorn1§45P§ éﬁégggassenger‘conpartnent 23. Doors. have not
been depicted for the - .sake of clarity.' The platform 24'and the passenger

conpartngﬂt 23' may . be ogen-oi provided with a wall and an associ ated door.
_ € invention is explained in more detail below by way of '

example with reference to a drawing, in which:

Fig. 1 shows a block:- diagram of an electronic ticket for the

‘method according to the invention;

Fig. 2 shows the outline of a vehicle with the arrangeﬁent of
a first transmitting unit and a second transmitting/regeiving

unit”and the associated =zones;

Fig. 3 shows the individual method steps for the registration

of an electronic ticket;

Fig. 4:shows a functional and logical breakdown of the Variousl

éreas-of the ﬁemory modﬁlé-ls;

Fig. 5 shows a system overview and information flows in the .

‘registration of electronic tickets;

Eig;-6_sh¢Ws an- arrangement of an electronic ticket as a
-marker for the transmission of locational iﬁformation to a

vvehicleLtraveling past;



Assigned to' each of the two platforns 24 is a first transmtting unit 31,
whi ch covers the entry zone 21 concerned wth an el ectromagnetic field in
a waki ng zone 211. In applications other than in the pres

arailroad. .carriage, the entry zone 21 need not necessarﬁs%eg%PﬁP?ﬁe mnth
t he platforn124 A second transnmitting/receiving -unit 32 i's assigned to

t he passe ﬂ@er Tc GhsEie mamepmsmundrewfseh@oteeslsaussrieal Sker gbh?ﬂegron.e 22
w th an gleatr ti.c fleld The ones de cted correspond - . '
apprOX|nater é‘ %ﬁ??ﬁﬁ/ iﬁ%ﬁﬁﬁ bABNEPt2004 to a nini mal
fleld strength-. of the transnlttlng units 31 and 32 concerned. The maklng

zone '21_l.s preferably as ned to . .the entry zone 21, but it is also
possi bl eFtg-pllasd Q%} @&mgxemepf at reaténg/eedtingsdevies exanpl e
for a nu r gg%g g S Q co er ar tratlon zone 22 or
for - one g?@ a%%ﬁe me??n&ég%%eg%kﬁg oV a6°oﬁ|§9§ PEltly with the
reglstratlon zone 22. Fig. 1 shows the bIock di agram of an el ectronic
ticket’ 1% Sych, tickets_ 10 preferably have a credit. card format. These
Ui ckets 109can BEOYSed BAOR*adigoerBdPE aar alepyrasia Hebket €arda Wth

respect farthert eeffaakagne %ECEhEOEEQQ£E18ﬂrdS are * known to a person

skilled-in the art for exanple. by the term "smart card", for -exanple in .~

[2] or [5.]. . Provided-in the block diagramas the central control-unit is
nmodul e 17 and al so

a procesg u onnect ed t an_assi gned nenpr
to a recg?vr%g %%8%? t?% °%%§é88n8 t?aﬁgﬁPFt£H§/WéEE|ghﬁgaﬁﬁﬂﬂgemqu'-a‘
third tr@ﬁ3@1firag/tranemytﬁgngndﬂhe &gdaadrécégyiﬁg unit a

modul e 14. Depending on.the Thesen ?requenCIes

transnltt|n [re ei.ving

only oné %? ée@hﬁﬂ BfelBnefiNathay befprevenedof i bhe hineaboibnent
according to Fig. 1, two antennas 15.1 and 15.2 are provided.- The power
supply takes flace by nmeans of a battery 19 and a power . supply nodule 18;
t he shows the individual method steps for the reglstratlon

- of an electronic ticket in a further reflnement of the

”invention.

Represented in Fig. 2 is the outllne of a rallroad carrlage 20
"with a boardlng area 25 at each end of the carrlage and also a
-pa581ng through area 26. The passing-through area 26 makes it
p0551b1e to pass through to a further carrlage of a train.
These two areas 25, 26 allow access via a platform 24 to the‘
passenger cbmpartment 23. Doors have not been deplcted for the
 sake of clarlty The platform 24 and the passenger compartment
23 may be open or provided with a wall and an associated door.
_ASSLQned_tQ each of the two platforms 24 is a first
transmitting unit 31, which covers the entry zone 21 concerned-
_With an electromagnetic field in a wakiﬁg-zone 21'. In
applications other than in the present‘example'withra railroad
.carriage, the entry zone 21 need not necessarily coincide with
the platform 24. A second transmitting/receiving uﬁit 32 is
assigned to the passenger compartment 23 and likewise covers a
.registration zone 22 with an electromagnetlc field. The zones

-depicted correspond approximately to the coverage w1th regard



connections are not depicted for the sake of clarity. The function, the
air clearances to be bridged and the sensitivity of the various

transmtting/receiving nodul es are explained in the follops J%ﬁ
whi ch the sensitivity.ratings given are intended.to be relative U0 one
anot her .- 25 February 2004 Sensitivity Reference FunctlonApprOX|nateof
nuner al ré?fgéf dtigliviag fisdd etrepgtthy aifi e f riahesmd tElion ungket $1i f&anhe
of - : .

entry - zong, ctihonal-.com 20 mHi_gh nuni-cation of . a nunber: S
el ectr Oﬂl ¢ ti ('%trg{e\rf\%ethIl e s tzf}ﬂ'?g/ﬁr edSi PERG emAbLYi ﬁsﬁlsé'@dsﬂlpat i on

zone. 13tjﬁbmﬁunncakmenzqf @@t61&wgge%q%g b%%&%@btt'”%Q%%%P'%!”%B%E ina

passi ng zone with precisely one _ ticketin each case fect | ONaPA few_'

cnvery | (ﬁﬁ’r’&ﬁ“ﬂ%}m &4t iobhexi dpcagioasui rfgrneedam@éef dim:t lae niumbieiraloifzi ng/

‘per soni fiaiakigdBors Jafe ol G6kr18 308150020 L 3LgRt HLLe e Journeys

reglstered
more waklng zones to. overlap only sllghtly w1th the

. reglstratlon zone 22

Flg 1 shows the block diagram of an electronlc tlcket 10.
l‘Such tlckets 10 - preferably have a credlt card format These
‘tlckets 10 can be used both as a credlt card and as a deblt
-card. With respect to the technologY, such portable. cards are

known to a person skilled in the art for examnple. by the term

"smart card", for example in [2] or [5]. Provided in the block
'dlagram as the central control -unit is a processor module 16,
'connected to an assigned memory module 17 and also to a
-:eceiVing module 11, a second transmlttlng/rece1v1ng module
_1é, a third transmlttlng/ receiving module 13 and a fourth
transm1tt1ng/rece1v1ng module 14, Dependlng on the chosen
frequen01es, only one oxr more than one antenna may be
' provided; in the embodiment accordlng to Fig. 1, two antennas

15 1 and 15.2 are provided. The power supply takes place by
:means -0of a battery 19 and a power supply module 18; the
hconnectlons are not deplcted for the sake of clarity. “The
function, the dir clearances o be brldged and the sens1t1v1ty
of the various transm1tt1ng/rece1v1ng modules are explained in
the follow1ng table 1,.1n which the sensitivity ratlngs given

are intended to be relative to one another,



Table 1 The nethod according to the invention is now explained with

reference to Fig. 3, which shows the information flow over the
cl earances between a first transmtting unit 31, a second
.transmitting/receiving unit 32 and-an electronic ticket 1
be referred to for the sequence. of novenents of .

air

8 Fepiugy P%houl d

a person P who is- carrying

such a. icket .10 (Kor exanple In. 25 February 2004 hi'§ ggﬂgfgﬂvfgylfor,the
spatial g¥g enen in a: rai-lroad carriage 20. Fi-g. 4 reveal s thejtype of -
storage| & || BECtiMRor mat i on uni ts|ABBrpréndse M hod step N The. .
ticket- Q@@_ﬂaﬂ_ a power - savi ng "sl eeping $ S onI fhe flrst '
receivimg nodule 11 is ready to receive. % asperson %%Y%P%ﬂa.lon-
approaches the boardlng area 25 of a rail’ oad_carrlageﬁ%huldns pefson P
with th s—t-he entrylzone 21 \heh the -
doors afé&lopen, an A?%*\S?‘Fr’a‘?‘?o‘hfu‘?ﬁ% i's seRtTout by tH&9¥rst tranbmitting -
uni t -31|-peri odi cql ¢ ¥ikd©s f%a@mgeéﬁgrlntwrvars of 0.8.s. This information’
unit, kpown as INH1, has a structure as shown din_ taljle 2: Informption
unit I NF1 I nformat |Wﬂ¢+ el dsl\/banl ng CYCLEL. Time unit gndtime refergnce
COMVANDEgmeros—t +6—POSHH-ONLLecat--or—pghkace—of boarfli ng
COURSEL{0(ir se and/ Bhrlc%lﬁ‘?%‘b‘eo’hﬁb%‘?mbATET ¥1Bat e and [H¥@bf day TWPELType ..~
of meanpof transpgmiudadd©ich ToF Sa infwsamti on specifiagd is stored |'n the.
ticket IO in an grea 43 of the menory noflul e.17: .| NF1r, . Repeated| -
receptipn of of electronic tickeéts - C ;
o with a transmitting/
receiving unit in a
registration zone.
13 Communication of a 0.6 m Moderate -
transmitting/receiving
unit in a passihg zoﬁe
with precisely one
ticket in each case.
14 Bidirectional | A few cm Very low
communication with an
issuing machine for
‘1the initializing/
"personification" of.
the ticket 10 and for‘
gn’insight into the
_ | journeys registered.
Table 1

The method accordihg to the invention is riow explained with

_feference to Fig. 3,

alr clearances between a first transmitting unit 31,

_transm1tt1ng/rece1v1ng unit 32 and an electronic tlcket 10.

which shows the information flow over the.

a second

_Flg 2 should be referred to for- the sequence of movements . of

a person P who is carrying such a tlcket 10 (for example in



,this information unit then causes further, separate.storage |INFn~l, if
the field COURSEI has changed, this occurs if the person P has boarded the

carriage.20 of a train X and inmediately alighted again a éﬁﬁ&ly
boards the  carriage of a train'Y. This operation al so occgssﬁmﬁ%ﬁg

person,-P with the ticket 10 according to the invention wal ks past close to -

an -ent ry hdghevedfl edf) amhrflurageeZQpai:1an0§h3@an§ém5ﬁbrﬂﬁrx 2894 roalyrain.; L,
the information s C|E|ed i-n- the field COJRSEL are  'retained, preferably
only the & ¥¥% i tCBRVERGF 5Pe tupeapEdstorpgeopdr sheoNarious |
i snot' resmdﬁdﬁmaiﬂdh<ﬁﬁitglghgtflg1dsbut takes place sinultaneously.for all
the tickets 10 located in the entry zone 21. Method step Bl .Wth the
reception of |nfornat|on units INF1 with-the fields. COWANDl1 and CYCLEL,.
a timngl8En % hﬂe processor nodule 16 is initialized. Th|s tlnlng
el enent. causes intermttent . swtching on of -the second

transm t fiheg/trieteityilng isodul @ é&we@cﬁﬁﬁﬂhﬁg"EQerﬁﬁglEtEt@“ t% Clonly
contalnegbglfthe field CYCLEL. The tine reference is also de
field CY Y FF&C33V1FHemP@§56cﬂivéssmﬁﬁéhlhg seaedves dénet perispnSt i 2i

the indipviigual sathed s bEEBaéhgagt?gngﬁgﬁg?gYﬁfeaeﬂg ?d ﬁgUI§ISt%ntly In:t

Fig. 3; ‘the indicated tine peri
dlfferenFarﬁGﬂeveQO thia person P whth Shattmﬁkeatmosehh@rérﬁﬁaﬁf1s

dlfferenknﬁﬁh es 2 the cy nmes,.respectively received accordlng'
C%E‘L% WEF

to the fi enﬁ? ¥ KPS 1be FfEh%n@oo#ﬁeaE?o€§§§®raﬁndule 16

accor di nghforawttoheant heikr aBa01 bhiNBYT eREl ¥i PGr ”PQHhSm@Eti‘HIQ; ghhiel B
accordance with the various cycle tines (intermttent recept

readlnesQ?r19§Pﬁ6&1¥teS°€leﬁémpbﬂgaﬁslnhervahsnOﬁae Aot .yEhideparted, ' the
ticket ‘19nformation unit, known as INF1, has a structure as shown in |

table 2:

Information unit INF1

Intormatioﬁ_fields Meaning

CYCLEL : Time unit and time.reference
- .[commanDI | Commands to the ticket 0

POSITION1 Location, place of boarding

COURSE1L : Course and/or carriage number

DATETIME1 _Date and time of day

TYPE1 Type of means of transport

- Table 2

ThlS information specified is stored in the tlcket 10 in anl
area 43 of the memory module 17: INFl,. Repeated receptlon of
.thlS information unit then causes further, separate. storage
‘INFnd, if the field COURSE1 has changed, this occurs if the
person P has boarded the carriage 20 of a tra;n X and

immediately alighted again and subsequently boards the

carriage of a train Y. This operation aleo occurs when a
person P with the ticket 10 accordlng to the invention walks

past close to an entry zone 21 of a carriage 20 of another :

ned ‘I n thls -



receives. an information unit INF2 fromthe second transmtting/receiving
unit 32 at an interval defined according to the information 'field CYCLEL,

for exanple tCYCL1L 10 s. The structure of the information i, | NF
simlar to- that of INF1l according to table 2. Additional ?QE?HEa %Eﬁassz

and' APPLI CATION2 are provided in-order to identify the transmtting/

recei vi ngraimi tLf 3decdmfernat ioh tpcspEeiHy iADERe f1@&§¢b®%héE&h§rése of
t he reglstratleg'accordln to.the 25 February 2004 :-.invention: Thi's -

i nf or mat i B &RT VNP?th5§eaf1€§@ﬁu§¥GLEla§§dr@OM@Aﬂbltabbe 3. :_"
nfor et kpdaued, IS LRkearALHOY s Fibe! dalERLIECYELBae- TR INGD, andt i e

ref erence COMVAND2Commands to the tic
CCURSEZCBHFSéa#@#b@ﬂaC!A?EﬁMWEEBab&saydfbrnami day IYEE%E%DQOOﬁoEﬁaéaOf

transporﬁ E?g%A dress the transmtting receiving unit32 _
APPLI CAT EN pllica grme T I'e 3 Method step C2 When the doors of the tra|n1

are closed for exanple inmediately before departure, the first
transm-t ﬂ gnlt 31 is switched off, for which purpose .a door contact nay. -
be used. 89nEtRBdBdt ep A has the effect that further information UnItS

e LA el hbeid b RIS oY B, NG,
begi ns |GOMH%ND1|ﬁndh§YCLEld aCfmh@hBQeléheﬁe 0% the pﬂébéﬁ%bkoﬂoaﬁlaark '
the placfsois 1n1t1allzed Thisg tlmlng element causes 1nterm1ttent
sw1tch1ng on of the second transm1tt1ng/rece1v1ng module iz
accordlng to a cycle time teyen contained in the field CYCLEL.
The time reference is also defined in this field CYCLEl. In -
‘Fig. 3, the respective switching state is denoted b& Sty.; the
individual method steﬁs A1, C1, C2, ete, are entered
equidistantly in Fig. 3; the indicated time periods teyeri,
tevere, etc. may be different,‘hOWever: if a person P in a
station enters the area of different entry.zones 21, the eycle‘
times respectlvely recelved ‘according to the fleld CYCLEYl may
likewise be different. The processor module 16 accordlngly
switches the transmitting/receiving module on and off in
accordance with the various cycle times (intermittent

reception readiness).

Method etep c1L _
As long as the train has not yeﬁ departed, the ticket 10
receives an information unit INF2 from the second
transmitting/receiving unit 32 at an interval defined
according to the infofmation:fieldVGYCLEl, for exemple tevory =
.10 s. The structure of the'infbrmation unit INF2 is similar to
that of INFl according to table 2. Additional flelds ADDREssz
Cand APPLICATION? are prov1ded in oxrder to 1dent1fy the.
ltransmlttlng/ receiving unit 32 concerned or to spec1fy more |

~prec1sely the use of the reglstratlon accordlng to the
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boardi ng stored at the beginning, or the current |location |ast received, -
according'to the field POSITION2. In .a sinplified enbodinent of the
invention, it is possible to dispense with. this marking

marking to be perforned by the subsequent.nmethod step. C3, gg‘?efaﬂfan}ﬂfm
transm $si_on- of. the ﬁ]& rent_. | ocati-on. The marking.is only performed
hoviever - £&F° FylélﬁPF}T‘aGFOFNPFth f keipemi @gentINF2l, ihafsomnat i on, i[. e..

cour se nwﬂiee,tulre GeRbaanad 'tB theqfigl.d COURSE2. -The remaining
F]t'e area 43 are 25 February 2004 shlfted

units. I NF12, INF13, .. stored int

after the eI apse of a defined tlrre_lnto the area 44. centries [ NF11L,

| NF12L, n o] %ost The i nformation unit INF2 is recei ved by
al | actlvategmtltgéglt{s"j'§1 &Fg ated in the registration zone 22. In’ the =

cour se. finifbemhitABnOEiR0dENE WMeadn g ESPECt I Ve totation s ndicated in the.

field JROSLTION2 1t {s-podsible.that, together with the infornation

speci fi <=§YFHE2t he fields CO\/I\‘MNEQ wnid: QYELE2imé hse fpedrecd | me. f()r ‘the |
further 22! EdLIUII |> ch ed u.. -A—for —exanple tCYCL2? = 480,s.. -
Thi s change allTows an 'adapt attb ttr%%'r rt'sl‘-ﬂ‘fett r]achsport concgrned, for
exanpl e aosﬁlu:‘hlogzeater. cycl q,ocattllrm—,rray pe used Tm am fmtercrty|train than .

in a st passithle for the nethod step' C2 to be executed

sever al | CPHBSE2; f need be wi| Cpuesfef emm:telt:ont ent sinthe fields |' CYCLE2;
Lan upi-ts—wi-th-t he Sa[’re

COVVAN /DﬁﬁﬁTf I U\IA.‘ At i t thGnn RO+

i nf or maj i on spbelgéfled accor 5%%% @It‘%%l"?‘? é?fd C@(XJRSEZ are stored inna
short -t EFTWPER2Qi stration ne wpébpﬁuéd}% TR 0 TR ITIE vetrtpd step C3

| n-t he' (-{4eld-COMMAND 2 _a fequest that the ticket 10 1s to trapsmt an ‘

i nf or mat 2BRRESSE INF3 to th Ad@rﬁﬁfﬁn t toAg/ r &bei vi rgramsniBRiagltat ed in the
carriage 20 has been trans ta_tc%qvllqlgaq&rdajrbce with nethod stepfC2, the
poi nt ‘

APPLICATION2 Application

. Table 3

Method step C2

When the doors of.the train are-cloeed' for example
immediately before departure, the flrst transmlttlng unlt 31
is switched off, for which purpose .a door contact may be used.
The method step C1 has the effect that further information
upits INF2 are transmitted to the ticket 10, for example the
_éycle texrz can be reset, for example teyes = 120 s. After
departure the registration-begiﬁs in that, in the fiel&:
COMMANDZ there is the 1nstruct10n to mark the place of
boarding stored at the beglnnlng, or the current 1ocat10n 1ast
recelved 'j_accordlng to the field POSITION2. In a 51mp11f1ed-
embodiment of the invention, it is possible to dlspense w1th
this marking and. for the marklng to be performed by the -
subsequent method step C3, by transm1851on of the current
locatlon The marking . 1s only performed however for that
memory entry of INF1, 1f the identical information, i.e.
course number, isg contained 1n the fleld COURSEZ The

remalnlng units. INFlz, INF13, .- stored in the area 43 are

~11-~



in.time of the transm ssion being determned by a time ter which either
corresponds to a tine specified by the transmtting/receiving unit 3.2 or

is random y chosen by the processor nodul el6 by neans of a
generator. The infornation speci fied by COMWAND2 and CYCEE%%ﬂgg*¥%%P4 _

eff.ect- ‘that_co | ons are . Iargely ‘avoi ded, but are'not ruled out. Before
the.tramn ﬁ‘? %&-ﬁ keSS O as sedsnedt tdmei dhtomahicoareni w4, NF3, a.

det-ect t | ot d t already -
oot ke gk, e | LT FPdEREE TR S, e

occupi ed by anot her or
anot her Jmfec'rrmatam eumm nm-a \isC irRide viepaby beh hewhlaredCEISRLRY 9f 25

February t I ns). ,An col lision problenms which may.. occur ,can
solv§§%%6&M) S dtéoﬁeﬁ§@ﬁ 3Ri-| fadthe Fﬁ@raﬁtoff@he exawple

SRR B b 103 LI a8 88t FHcCe g di ng

to the .information specified in table mation ani to
|'nf or mat FOSHTIANGS AE@DRESQ@s@@bR@E&haw EbGNBhACTROBhTLEN3 { DASERLVEBNTYPES
LT NBpoR @Al QR ALLTIGAN a8k E] ML 10T

address o
: for the further communication is changed once. again, for

';example tmmm = 480 s, Th1s change allows an adaptatlon to the
_means of transport concerned for example a much greater cycle
time may be used in an 1nter01ty train than in a streetcar. It
is possible for the method step C2 to be executed several

. times, if need be W1th different contents in the fields
CYCLEZ COMMAND2 and POSITION2. At least those 1nformation
units with the same information specified according to the
field COURSE2 are stored in a short-term registration memory -

41 of the memory module 17

"Method step €3
In the field COMMAND 2, a request that the ticket 10 is to
transmit an information unit INF3 to the |
transmitting/receiving unit 32 located in the carriage 20 has
-been transmitted in accordance with method step €2, the point
in time of the- transm1s51on being determined by a time tRmmz,,
which either corresponds to a time spe01f1ed by the |
transm1tt1ng/rece1v1ng unit 32 or is randomly chosen by ‘the a
,processor module - 16 by means of a random generator The
information - spec1f1ed by COMMAND2 and CYCLE2 has the effect
‘that collisions are largely av01ded but are not ruled out.
.Before the transm1tt1ng/rece1v1ng module 12 sends out an
information unit. INF3, a detection takes place ag to whether
‘the - time slot concerned is not already occupied by another
cticket 10 or by a transm1tt1ng/rece1v1ng un1t 12 of another

'traln located in the v1c1n1ty (parallel ]ourney, cr0531ng of

L=-12-



transmtting/.receiving unit 32 Course nunber. .Mrked |ocation Current
position according to the POSITION2 | ast recelved Date and tine of
boardi ng Type of ticket Ticket nunber. Ticket owner Propertééf State
information Only those units |INF3 which coincide. at. |east FuaRY=98dt . t o
the.information 'specified. in the-field COURSE3 are' processed .in the

transn1tttﬂﬁyﬁé@emﬁﬂngAuylCO$leBeﬁepdbﬁgeﬁB %HQchlﬁggrggEhgncéﬂeﬁéfied.in
ata

the-field S received may be stored either ITha :
bank; assfég@gﬁtggiﬁggg8§ %ﬁaﬁnaﬁalérPFFﬁpﬁ skiliedomputbe aytteﬁoreferred

to here - axatp@eobboahd COMBUEB! mdPhodhese units are referred to -
hereinaft%g as, ticket records. This stored record records the presence of

a ticket QA TR henibs Jat3 vha’socaat BoBuctider esfRstd My dabewapd
time of dngOIm§t§8ﬁC atio rmation is known in a control
systemof the.train’ géégggégﬁe E%Pi gnple t hrough GPS recelversAor

t hrough an 25 February 2004 .. 'espeC|aIIy Advant ageous use' of the ticket

accordlng n# Qgﬁ |annt|on as' markers.. This enbodi ment is-descri.bed
further B 2FL£ R H:ﬁﬁﬁhESSB contalns t he. i dentity of t he.

) ,t_ra-ns_m Iﬂf‘@fmé@ﬁ&lvfﬂgl&l@| t—Trecei vodv oy —+eahs of LNE2 Wth thl S
i nformatjon specified in ADD%ESS? and the information specified | n '
COURSE3, | ADRRESSE be- est abl i shRdcewhedher a gagsegger W gtk 10 nas
noved wifthin the train fronfone carriage 22 to another, carrlage 20".
Thi s is,_ ‘ E - | transm1tt1ng/rece1v1ng unlt 32 '
| COURSE3 o ‘Course nunber.
POSITION3 _Marked location
ACTPOSITION3 “Current .position according to the
| POSITION2 last received
DATETIME3 ‘ Date and time of boarding
TYPE3 Type of ticket '
| TICKET_NR3 Ticket number
TICKET OWNER3 Ticket owner
ATTRIBUTES3 ﬁroperties
STATEZ . State information
- Table 4 |

Only those units INF3 whlch c01nc1de at least with respect.to
the 1nformatlon specified in the fleld COURSEB are processed f:;
| in the transm1tt1ng/rece1v1ng unlt 32. Dependlng on the
' 1nformatlon specified in the field ADDRESS3 the unlts
received may be stored either 1n a data bank ass1gned to the
carrlage and/or train; of a computer system referred to here
as the onboard computer 35. These units are referred to
;herelnafter as ticket records This stored‘record records‘the -
presence of a ticket 10, speolfylng the respectlve Iocatlon
and respeotlve date and time of day The spe01f1ed locatlon
_1nformatlon is known in a control system of the. train’

'concerned for example through GPS recelvers or through an

-13-



.necessary, since the cycles may vary fromcarriage to carriage .of. the
sane train. Simlarly, this information is required in'" order to identify

possi bl e incorrect registrations if overlaps occur betmeen % ere tion
Ao ads

zone 22 of'.different veh| cles, . for exanple two trains'or ses
on.a.parall eI journey. The field STATE3 contains state information and/ or
what - s -hegyer el Iy Advant dyimbifn c:(ﬂDrthe *Hﬁéé@')acco%'l%gq‘&%”ﬂl; & any

at t-enpt ed, fraud for exanple a- assen ~ cenclosing the tick

metal caserHITIRP £9 Saresrand Jt%l@ dllme@dpt llsatierscrdamdbiuctethemt ed ' It :
need- not” oMKy er I # S cecur f aticket 10
is kept in a plTe% ﬁ/olf ]ﬁégﬁge e &tg‘cliglsof-['%ﬁadé 5’% % 555 ced at a.

| ocat i on baeysEniduricw aiemvefxfgeatr&-tm)a Qeei reled¢edupl, flankeblfections
(Ral ei gh If[ﬂcy tg{ 19 n acco nt. of: uni ntent i.onal " shielding by netal

obj ect's:- Tmedi a]t fs%éﬂd’l oFPesd Lies drnBPPEESSA endNEBean
acknomﬁedgﬁhﬁﬁﬂaﬂMdﬂ1s%edﬂﬁfednﬂﬂ QOURYER | NE2 - g Q%V%@tg%llsh

the.-transmtting/recéiving unit-,32: concerne tens oTEd' nf or mat i-onn
required Wi‘@rt %mrefg‘ewemh & &icketailbetiaisnmblred iveltis nCOMMAND?,

ADDRESS? . ,'530d I i.cul ar al so, the.identity the' ticket

10 according tﬁcﬁd_ g}% B%F(Es S ﬁ‘nPﬁ&erranrrﬁ&f‘HS’nzoum F%IlﬁIFSS Met hod

step Di. nﬁceﬁﬁarmethmmcﬂeﬂmg b&cﬂ%saﬁayﬁﬁdrﬁ o Bhak-ag eUEgeEarglagethat
e

t he tlcke ?1;3 an _no_l onger ‘he reached byt step 25 February 2004
transm tf’ e CERG frfadmi-t Sipilariye thirednfogmapiph, ist kequizedbén

aﬁﬁ'?nﬁﬁfﬁﬁfféﬁguﬁﬁfﬁtﬁk | PRSeaR1e BhEerbEE 300 BPkaREoRE. Br. PrgtiapE ™ !
32.  Thi gcpgregpegyeegth@@ebgegllsjzrathenpzones9lr ofindy lfﬁeicénandehmﬁlebhe
onboar d E8PPULERLER two trains or two motor buses on a parallel '
journey. The field STATE3 contalns state 1nformat10n and/or
what is known as history 1nformat10n (pre hlstory)
Consequently, any attempted fraud, for example a passenger
‘enclosing the ticket 10 in a metal case during a journey and
htaklng it out later, can be detected It need not however only -
rbe attempted fraud. This also occurs if a ticket 10.ie kept in |
" a piece of baggage' the piece of baggage belng placed at a.
-locatlon where cancellation effects nay occur on -account of
reflections (Ralelgh fading) or on account of un1ntent10na1
shielding by metal objects. Immedlately after sendlng out an
Alnformatlon unlt INF3 an acknowledgement w1th an 1nformatlon-
-unit INF2 is glven by the transm1tt1ng/rece1v1ng unit- 32:
“concerned. The 1tems of . 1nformatlon requlred for the , ,
'acknowledgement are contalned in the flelds COMMANDZ ADDﬁESSéI
and APPLICATION2,. in- partlcular also the 1dent1ty of the'
ticket 10 accordlng to the f1e1d -TICKET ° NR3 in the 1nformat10n
unit INF3 '

Method step D1

In this method step, it is assumed - as’ explalned under step

Ci - that ‘the ticket.10 can no 1onger be reached by the

-14-



assigned to' the carriage or train. Consequently,' . the ticket records
stored in the data bank.-of the' onboard conputer 35 are provided with a
flag and can be transmitted to a renote. .conputer. systemgg 6- outsog)glthe
train. On the-ticket 10 itself, the stored position data

| i kewi se’ provided wth a flag and stored in the short-term reg| stratlon
menory. 41Eransmitsingbeead Soing ouiSt VIIENEMES B cIRAT SO Wil Yile, b ‘th?;t
according 5 the.invention |eaves the carriage' at the place ofalig _
' Met hod- s¥ % © r@r‘ﬁ?’svﬂ?reﬁl%dl%%sﬂsl% tbudra:l V2 talned fmultl e Iagalte/\kn;ocases..

"1f a perﬁﬁhﬁnﬂtih}hﬁlfdﬁ%ﬂldrg %S“nl nve on |eaves the

carriage through the entry area |nfor INFl transmtted
via the retnsmig-inmnecaiving uII.'H:C(IngI ZHd‘styist RetRIIGeEY bRIULS 16. as

bel ongi n [ ney.concerned, but is is not analyzed any' further.

‘Let it %:eﬁéa)tsésu c%é&%llha%cyq"ﬁ'e aatf’l;aﬁ”r%rp%ft}%%é’%@ |C|@"@@r¢1¢u-‘n|3(5at1 on was' so
great t hasdimndd ct!@atth]eO -d@aseiauerdLed A8, the | state per son
Pwitha Ills'rﬁ?l ticket 10 | eaves tﬁle raﬂ&%ﬁ% t'i |ta:gle E‘:te

10' recei VP Fihnatein |t|1\'¥€brdrﬁi?@ drankiiaf kel onbetatm‘lr dbm@uttext Bhe are

I nf ormat i &REGHHEG, | 4, €. on the basis’ of
a corrparzjmsb(;rn:L Withr es(p:‘)!lecﬂt1 g] | elbfs%ﬁ%sﬁlgﬂeé é@JRSE‘FmOteDATETI MVEL,:
it can bEEPuIsY stisddny 3t6h®1msm’esmre mduke b8 th@atﬂcﬁ%%tr 89l §kLayiron
in. progr gac I]‘e% | ed.. s case, ‘the processor nodule .16 i nsti-gates

the i med &t & transﬁofg‘ltc}l‘?n t2n ar@n%ﬁ?&tﬁa@ﬁmﬁﬁiﬂewws pzsvﬁdbdumthOM .

. Met hod astfipg ol Btiowe@eiRodne! @holt t%C%gquQ %%%8%' tiqns:

‘This case also occurs whenever a person with the tlcket 10

accordlng to the 1nvent10n leaves the carrlage at the place of

allghtlng

"~ Method step E1l
Th1s method step El is based on’ the follow1ng two cases:

If a person P w1th the tlcket 10 accordlng to the 1nventlon
1eaves the carriage through the entry area 21, the 1nformat10n
‘unit INF1 transmltted via -the- rece1V1ng module 11 is
recognlzed by the processor module 16 as belonglng to the

. journey concerned, but is is not analyzed any further.

e ‘Let it be assumed that the duratlon of the break in

Ceommunlcatlon was- solgreat that the tlcket 10-has reverted'to

~ the "sleeping'state"‘ If a person P Wlth a “sleeplng" tlcket
10 leaves the railroad carrlage 20, the ticket 10 recelves a

;further information unlt INF1.. Accordlng to the 1nformatlon
jspe01f1ed in the memory areas 43 or. 44 i.e. on the ba51s of a“
'comparlson with respect to the flelds POSITIONl COURSEL,

zDATETIMEl it can be establlshed by the processor module 16

_that the reglstratlon in progress has falled In this case,

‘the processor module 16 1nst1gates ‘the 1mmed1ate transm1831on

'-of an 1nformat10n unlt INF3,

' -15-
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accordance W th the following + According to nethod step El., the ticket 10
has been "woken" “In this case, the , processor nodul e 16- |nst|gates the
i medi ate transmission of an infornation unit INF3 with t?ﬁ helds

... POSI TI ONS and ACTPOSI TION3 to " the: transmtting/receiv 5

Thi.s .ensures '‘registration.even.in"such a case. The transmi ssion of
|nforrnulunthdﬂtéﬁeptzase tan also be' taken fromFig: -7 for the ticket
wi'th the uhber 102_+ The receptlon of an ‘i-nformati-on-unit 1'NF1 has the-

ef fect . Ciosfeae #8t psdceted Ah awdoBdancat wilth ttihkefolDowrdng

"moken" Ehf%eiﬂ#% EE ng/receiving nodule-is intermttently swi t ched .
to receptlon r eadi ness a fixed tine.-If inthiis time the -

ticket' 18" dmeeomingeeelmetﬁaa stdf GETRLLAD WiigS #F%;Jé PR d e yokent
transmttin FECEIVIH% unit- 32 corresponding to.t one..entry zone .21
(same carlf}t SoCasgme the PﬂQPﬁFSOFhBOdnéeeiéonnsbdQEEe$6thestmgaﬂeate

t'ransm sgi | Rfgor| nit TNF3 0 a sleep

I f, afteerI%EleSgleate na{&tfgnp%taghgﬁgﬁek%gnngné kncmﬁsedggheﬁp W%llﬁtlg

“infor natPiO(SIi‘Itl@NB BNE2 AQTIPOSCTTORS pesdt hE - eﬂhhﬁmsz&hhl&?lre&el%fih?t gdiknto
t.he -area .the nenory nodqule 17. If no further current enfries INF
are contglne &ﬁyenﬁdﬁﬁérrﬁﬁlﬁﬁéataPEaeHSn fResurbkat cagei sThe -

put , i nt OtrhessheenbRgd ot o] o] d eci a
further devel opnent of - tﬁggsgﬁghgﬁgn9£|2ﬁ?§ E%%%vgé &?ﬁat#? ?aﬁgpandon1 o
time |nt§FP&IFlger7eﬁaWpth|hlaketaWQEhfthe1ﬂﬁmheaunes to 4 hours, aticket
10 sends, ogﬁ}an information unit INF3 .in order, to receive a response from

any trans TR i Hy athidnEermatd omardsdy Wiie hesyithe @fifect
possi bl eacbeingNel GheSmbndasyeLs AN "E: | PAQL MBLL OD; g@gtd%a Ll ow

for the- reglstratlon of tickets 10 e transn1 'ng u
"woken", i.e. the transmitting/receiving module is

1nterm1ttent1y switched to reception readiness for a fixed

B time. If in this time the ticket 10 does not receive any
information units INF2 from the transm1tt1ng/rece1v1ng unit 32
correspondlng to the one entry zone 21 (same carriage or same.
‘train), the processor module 16 1nstlgates transm1851on of an
1nformatlon unit INFB before "g01ng back to sleep". If, after
repeated attempts there is no acknowledgement with an |
-1nformatlon unit INF2, the correspondlng entry of'INFl is
shifted into the area 44 of the memory module 17. If no
_further current entr1es INFl are. contalned any. 1onger ln‘the

~area 43, the ticket 10 is put 1nto the sleeplng state by the

processor module 16.

e In- a special further development of the lnventlon, 1t 1s
_prov1ded that, at a random tlme 1nterva1 for example in a
“range from 10 mlnutes to 4 hours,ra ticket 10 sends out an
glnformatlon unit INF3 in order to receive a response from any

transm1tt1ng/rece1v1ng unit 32 and thereby make reglstratlon

possible.

vShown in‘Fig. 5 is a system and the information and data flow

for the regiétration of tickets'lo. The ttansmittinghunit 31
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25 February 2004 :.and transmtting/receiving; init ''32 "arranged 'in'_ a
carriage are 'connected to'an onboard conputer 35. Such an onboard.

conput er maybe provided for each carriage 20 or for each in.. T
cannections 37 and 38-may be wired,. for exanple what is k%%ﬁ?gr%yg(?%* ain

bus, or .accomplished via a radiao~ I|nk If acconplished with a radlo

i Nk, . - pref@r edhysh her SR ddiam g{g{cmftd 3218, 3A0B L 40S M 35400 §%ng e -32

ar e*used as for the " connecti.on ween the:transmtting/ . recer
and the ??%?ﬁ%@l%/&fé@hn rmmplué:eﬂ 35Th6unhbaar onbosirdl eompdker

contai ns, g, pre ent ed). i ch _the gi strati ons which
have taken Iac ~are s ore i—f Jﬁg@o :ﬁfhor §°Fh§§10§r EradResdhe; cket

records Iqmmectﬂeqirmdamgarm‘.h ashenaq;pmia GAled), Fod' exbppleTvhhed sikmmdiat el y
after | strati-on qr after the establlshed conpl etion of ajourney to a
stati ona%ﬁ ﬁ’b‘(ﬁ &h AcEoRRddshest vda 89raddmi-liskhndlfogy i s :

pr eferablaedtﬁﬁdl fsed mlst}p%nexgll 0'11n]|kf E)Q%fegggﬁ d gccardi Rgﬁ%%u%g?;y :

i nvention i S, used in an . usive stationa Y. enV| ro Lo
exanpl e- andhthe Havie |tmarmmusma>n mmm atrki sskidnksi $ogdeast ageousl y made

as a lin :}?ﬂ'ﬁ I| wn net.hods gnd techni ques, for exanple as a
LAN. The. trangcg:ort I;%)eert\%l}é({:3 grﬁfﬂﬁ“&&tﬁ?g 5?6’?&’??188 Bpik Pendnd tdsmputer

system; %amthg/&:é@@QWin@S MRt =P OC e FRENGnHAR +hN&oms 'B%é?.—s 3%“ the
regi stered ticket records in their entirety. The. receptl
i nf or mat {COREGIE BNEE tan bepks dpety repmesented) nusn whlnhdehespem ally

B e e e S R R R S

bags) and to provi e receivin ‘
Cons|demg@orQQMNass@hgytaretkno&nd Depsadingt by tﬁeeaﬁpﬁicathaw power
Consunpthggseata%%%%e ords ggelgrggg%gttgg fﬁh& 1§g2$ylgft2r o
reglstratlon or after the establlshed completion of a journey
A-to a statlonary computer system via a connection 39, GsM
' technology is preferably used for this connection. If the
method accordlng to the invention is used in an’ exclu51ve1y
statlonary environment, for example at an exhibition or in a
- mugeum, this link is advantageously made as a llne based 11nk'

by the known methods and technlques for example as a LAN.

.The transport service to be billed is determined by a remote
computer system 36 in what is known as post- proce551ng, on- the

-basis of the reglstered tlcket records in their entlrety

" The reception of tne information unit‘INFl in. the entry_zone'
;21 must be made- espec1ally dependable: To achieve the best
op0331ble penetratlon (through clothes, bags) and to provide
“the receiving module 31 with a - relatlvely con51dered ~ low

sen51t1v1ty, and consequently to ensure a low power
consumption, a frequency range in which the entry zone is in
;the'nearrfield of the electromagnetic‘field emitted by the
'transmlttlng un1t 31 is preferably prov1ded i.e. what is.

‘ known as the H field component dominates. The near field is
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.the near field of the electromagnetic field emtted by the transmtting
unit 31 is preferably provided, i.e. what is known as the H field

conponent dom nates.' The. near fieldis 25 February 2004 usgg£¥ de%¢d1 d by
..< p . 6: 7L} where. stands for" the wavel ength. For. "(e
6) mof the entry zone 21, a 'frequency of "38 Mz zs obtained. In

practice, ufsﬁ&ﬂ@?nae§§n9ii b§7r Mz - énd%&,d&vﬁer? ﬁsapﬁ§eﬁ%$\éﬁﬂw t h. be * part |

i cul.arly advant ageous. The™ "net hod" ac I 'ng t he

internitteavelepgtht i BorOintéerd@nssi t31. ”@?r RCBIEV LRG @Bg#g zdhe 8K S,
- possi bl e_a hlgh l.evel of, autonomy. The follow ng appr oxi
cal cul af FEAUEREY 5 3§MHE | bkeobt@ined. tIre, prtmﬂsm:éx | frdquenst M g fodul e

12 Is acyyvaied/L Lpt g4 val CXCLIL. = 2 = 10 ms: 10.ms: 60
s produces a, . duty cyc]ﬁ ?@{Q %%%Oprmﬁ&l Sﬁ’%t 'chc‘i')‘thrﬂr]aftranS| ent )
reaction a@*dalatageouespondl ng | oad..peak, the foll ow ng data are taken. as

a basis: .CQurrent consunption: 5.mA Voltage 3 V' Average current
consunptlon 5 mA/ 6000 =-0.833 A; The 'required battery capamty,-rounded

to 'the nee afdtidd. accdidirdg A %Olﬁlren@forgﬁvﬁt}?%li erJ s ﬁ1‘}125{“:3‘9' rt car ds 3

with capacity of 50 mAh and-‘Above are., aval l'e on
vehi cl e, ?EEIF%tib@be%f} dthey ﬂlrmmmmttlrfgﬁretctmvzagg sﬁcscmme)mz Qtfakes

the. ti: C'ﬁ;% h%t hid ﬁ[eve b ad ressed b |o transm ssion
i ndependent o; t Sition. LLgwigish SRRIREITREE | n
bags' andqa“ie:selaiagmaer@]eldd}er pI aced under a. seat or on a rack near-- t he
celllng Thefleld emtted - : _ o
:The ticket 10 or the 'traﬁsmitting/receiving module 12 1is
"activated at intervale Of tevey = 60 8 for ti, = 10 ms:
10 ms: 60 = broduces a duty cycle of 1/6000. Taking into
:account a tran51ent reaction and a corresponding load peak
the following data are taken as a ‘basis:

Current consumption: 5 mA Voltage: 3 V

Average current cdnsumptionzls mA/6000 = -0.833 HA ;-

-The quuired battery capacity, 'rounded to the nearest Fig.,
is: ' ' - . o
1 pA - 26280 h = 26 mah. Batterles for smart cards with a

’capac1ty of 50 mAh and above are. avallable on the market

jIn a vehicle, it is espe01a11y 1mportant for the reglstratlon
of the tickets 10 that they can be addressed by radio
transm1331on 1ndependent1y of the p051tlon The tickets 10 may
also be contained in bagsrand these‘bags are either placed
under a seat or on a rack near tﬁe ceiling. The field emitted
fby the transmitting/receiving unif 32 should have & sufficient
~fie}d strehgth and good propagation properties, as far as
possible throughout the carriage. For this purpose, a
.frequency which lies somewhat below the GSM 900 frequency
‘range is preferably provided; the frequency of 868 MHz is
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by the transm tting/receiving unit 32 should have a sufficient' -field
strength and good propagation properties, as far as possible throughout t he
carriage. For this purpose,.a frequency which |ies sonev\%ﬁ:@_ 0t e GSM
900 frequency-range is preferably provi ded; the frequency 8 I's 25
February 2004 :, particularly advantageous;,' depending on the |egal -
regul at i grart el drBeuRREnh g 0 at

provi ded  _on the tl%ﬂet 10. thaétgtéhel\dt%teerﬂ%ﬁ é’?ﬁ tg%t ?‘\%§%1oﬁegtﬁ¥he°?econd
transm tt'?l?'Fg/ repsnan et A0 MHB na? dlssanie heedd- by megnbe. pirofrifled NQ.

el enent vated,. the second -.transmitting/receiving

nodul e 12‘:;F|I sﬁgévm t Qﬁ&tc# ylf i %Q'Ht 6}:ha fjtrﬁé:eed:m t fetdvafileanpigthe f.. takes

pl ace i n sraerd HIJiaIIElde:ItSIII’ig"/O rddﬁﬁ@@lﬁ{ad@ﬁ@ qn Wit ﬁohheogggeﬁg ggggs any
ent :

further.- Th varlou areas- of .t‘he nmenory nodul e.-J are repre
Fig. 4; th’Fe Qteqifify éiﬁ%}ant%%taﬁf@dva@edndthg seconlie

I'nvent i or aen e s o i qfunct rea 41
what are known “as tt?zﬂse%\grlﬁqtﬁegfh{tbdr@gl St g]('.él gﬁg%‘:he E%Et 8EE f‘?‘@dl n -

'the. rrerré‘-rly?‘ear &higp St“hé:chllolqufe?r Matkegi g:t]raa:tel ansogdersiietedo atﬂggurb _
ects: it i's also necessary

di stinct i i ar | east
for the ?n%t r??&‘mg@%%r%%l r‘%’t %B]hgthl r'fltcﬁﬁ St F‘&HSEB‘FFhéorﬁrpam es carry
out a random i nspection. by means of .personnel . For- this purpose, it nust
al so be g,oﬁs/l bl e for the data | ocated-on the .el'ectronic-ticket 10 to

be' Vi ewe A QUfs REE DN e tden mgmomy mmse 0L7i as'peo.tep):tessmtteﬁﬁ Sh
The entry;izones 2iwa t n.es ffer --route- bound
vehi cl es rlraég over| ap%%?gﬁgn!taﬁtée£% atecl g raciﬁ%’?éjs“’r%

bus st at EB#, 1ouentaonabeveayhecfu&lowangafouktmatﬁn§u§&6§8h§ a) Incorrect

reglstratl t he event of overlapping of the .entry zone i s detected. by
the folld gﬁb‘&ﬁ%dﬂ%ﬁ%ﬁﬁ %ﬁleﬂg, what are known as the short-term

;reglstratlons are contained, while in the memory area 42 the
1ong term reglstratlons are stored. This distinction is
necessary from at’ least two aspects: it is also necessary‘for

;the method accordlng to the 1nvent10n that transport companies
Lcarry out a random 1nspect10n by means of personnel ‘For this
‘purpose it must also be possible for the data located ‘on the

Aelectronlc ticket 10 to be viewed by the inspection personnel

by means of 1nspect10n units 50.

. The entry'zones 21 -and registratioﬁ zones 22 of different
.route- bound vehicles may overlap, for example, 1mmed1ately '
after motor buses leave a bus statlon, such a case may oceur
on a multi-lane streets- '
a) Incorrect reglstratlon in the event of overlapoing of the.
"entry zone is. detected by theé following embodiment of the
.1nventlon prov1ded in the memory module 17 are a number of
_areas in which the information contalned in the information
'uhit INF1 is stored.AOnce'the journey has started, the
bidirectional communication is commenced by means of the
method steps Cl C2, .... With this information contalned in

,INZ, the orlglnal first entry according to the 1nformatlon
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i nvention: provided in the nmenory nodule 17 are a nunber of areas in mhich
the information contained in the information unit INFl,is stored. Once 'the
journey has started, the bidirectional conmunication is c ncedzﬁﬁ nmeans
of. the method steps Cl, C2, .... Wth this. information c @H@@' 4

.IN2, the original first entry according to the i nformation 25 February
2004 uni tniSFINFECe stk d@babd deldis DYy AR RILY nObet
contents of the fields of COURSE, DATETIME, Eg TICNa %%E?nco%Fegg
regi stratFSREERE %H%fe%ﬁﬁnf%ﬁldﬁuﬁﬂzﬂQﬂRﬁ¥,oﬂAEHEIMEegPQSEEEDNn zones.-rs_

| mpr obablygy irh g&&gghpg 0 i.ng _the-agreed onnunrc FqQn cycles,
but is not |ngbssr ggﬁgegaE?gﬁtgﬁngﬁﬁf%Y |%ﬁ T ?9@%?959 ved .

froma rwmtrlaitmn Zzneed rizy elip@ a1 e X a ”?r@.nlc@_pl@ar dhkeleazoht 1S
of such transmssions -- it can

quite coqgerva l.e for there to he a nunber

be det ected T FF DYy TG SSo cYvd@s e bYS, ignnpke ibpobsiblet he -
i hf or mat iom ﬁpe&aéﬂ% i fornfae fdrehas Ejan QBRE that this-
entry is to be discarded. Inla furtﬁér eve%o%%gnt %gmn%thod

accordrrmeQi%qﬁ?tMQﬂmﬂﬂnantrayEQHMQdfbmaexmmpﬂengbrgaea&ueg ~-mpdulig 33 is -

provi ded Q ces shoul'd.in any, event only -be .-
accessible to Qhe actua yﬁg%ﬁﬁﬁ%ﬁﬁ 8rb5n§ n ?EP§ PL gERBrally - SRR
acconpl i Strethami sredianss Gf1&peamabetdb&&btb@slm&édgéﬁéi§r§ which only . a||0W/-
access to a er son o has been granted adm ssion by |nsert|ng a ticket

into a' ré 7RG gL Su it aﬁdtélabbeqeénpfdéhar dntoomakcaonl sgacibiedr
char gi ng i Th@l | I { t/i.ck nc nient. for the users and
inThHee IMAE QbuRsE! BRI gng?Sb %ﬂ¥§ rﬁlsuegggg_lsiﬁoagﬁ

reduces the admi ssi.on nunbers consrder "Forthrs assing~

zone to @H§Qﬂﬁd?dand right there is respectrvely provi ded' a
t hird. trans ttr receiving unit 33, which_ commences unrdrrectronal or

b|d|rect|0n H@%ﬁl@?ﬁ? ppent of the method according to the -
1nvent10n, a third transm1tt1ng/rece1v1ng module 33 is

provided on the ticket 10. Certain sexrvices should in any
event only be accessible to the actually entltled persons.
‘Thls is generally accompllshed by means of special turnstlles
or barrlers which only allow access to a person who has been.
granted admission by inserting a ticket into a'reading/writiﬁg
,unlt and subsequent devaluatlon invalidation or charglng The
insertion of the tlcket is inconvenient for the users and
reduces the admission numbers considerably. For this purpose,
in a pa581ng zone to the left and right therxe is respectively
1prov1ded a third. transmlttlng/ receiving un1t 33 wh1ch
_commences un1d1rect10na1 or b1d1rect10nal communication w1th
;theAtlcket 10, dependlng on the type of reglstratlon and/or |
fcharging chosen. The structure of the messages exchanged-ls
. the same or similar to that indicated above in tables 1 to 3.
The data storage for thlS is prov1ded in the area 47. Since on
a tlcket 10 is intended to be used for a number of such access.
-zones (for example ski 1ift in resort X and ski 1lift in resort
'Y) and the credits concerned on the tlcket 10 must not be
- offget against one another, the area is correspondlngly

;subd1v1ded into partltlons Dy .. Dy.

-20-



the.ticket 10, depending.on the type of registration and/or charging .
chosen. The structure of the nessages exchanged is the sane or'simlar to

that indicated above in tables 1 to 3. The.data storage f I S_]
provided in the area 47. .Since on - a ticket 10 isintendedgﬁggggaﬁug@4for a

nunber: of such access.  zones (for exanple ski lift in resort X and ski
'ift in nesnrfou%&haﬂﬂaﬁﬁﬂlﬁt£ﬁ§}ﬁéé€&¥¥ﬂé“ﬂhf¥‘§4“5§'%¥§$ nEsg not - be .
of fset . agai ,nst .one-anot her, ‘the area.is ‘cofrespondingl su d|v1ded |nto

partltlo ital 1qﬁﬁlonQFrFéBﬁﬁéﬂﬁ1990@fAth@utuhketraﬁsnﬁhelng/rece|V|ng
:unit 34 I far vL.n I i ection_of the ticket 10
e LAONARh, LA F%&%Ogé%g gyaﬁgﬁﬂ?fgﬁﬁlﬂgcﬁeﬁFFg ) i7?F'1°,ans of -

The ini tialization ean be per forme
an i ssui mgameckifhen iSscingnmaskineg saehlaﬁ mB¥ubfy wsedibal ha ypkhe

public and oi nt - of The' ortable .:inspection.unit 50 nentioned . -
above cansbgyﬁ§$%'# t%ﬁ H¥ﬁ§° fRe VeétP@hPE pfcRals. 10herpgrtebleveal s
how such.iapectiioiSp@agti &0 H@htléﬁeasaﬁgbédg i ba ﬁE%d §¥§t8HEQ§E§rd'ng to

t he - |nvent|on A keypad 52 and a 'display e enent are  provr I for the:
i nt er act 88, eleréwond cc sackiehed1Pn Flig.i Aspeveada hoit suchOaarea first -

receivin n seqcon ttl /rece|V|n nmodyl.e, which can
receive’ ?n%ggﬁgnghﬁngﬁlgs %Fﬁmgﬁga Enf ﬁ1?¥§tFWrgFCPF§ﬁ§ﬁ1FP|ﬁBeunlt
31 and thevsetdod.t Bakeybatl Bg/ ahCE ¥iB 1&9Ié1§aeﬁﬁr§m9§9elBrbbedeaarr'age

3,0. In this gg the current position of a carriage is stored in the
i nspect i-6f%ufr 3BteK§c§1PEsuPﬁkeHhsﬁpCPBta%ﬁedn%ﬁehhe|nsppectennoﬁnuhe

tickets. s80agaral odrsby BASSERART fodibe SR EseIhgal nopect i on unit al S0
atl ows a passenger to .veri e servicea t he system accordi ng

to.the Fﬁ@éﬁmnéhlngdreexanphg nhdulef Whéchlcaﬁ féaesﬂthnH@rmat&oﬁl'
Wth th'ﬁni@épfﬁ%ho ngn&ﬁF2tE%o&eghgtEfrsgngrgggégtgfgglQnEEEBi and
- the second transmitting/ receiving unlt 32 arranged in the
carriage 30. In this way, the current position of a carrlage
is stored in the inspection unlt 50. As a result an up- to-
" the- moment inspection of the tlckets 10 carrled by passengers
tls ensured The inspection un1t also allows a passenger to
.verify the serviceability of the system according to. the
1nvent10n, for example that of the first transmitting unlt 31.
With th;s inspection unit, the reglstratlons contained in the
first journey registration memory 41 and in the. second journey
reglstratlon memory 42 can be ‘displayed in plain text ThlS
“makes it possible to establlsh when and where the - reglstratlon
of a ticket was begun or was completed This allows attempted
fraud during the journey to be demonstrated. In the area 49 of
the memory module,17, the data identifying'a person are |
‘stored- It is also possible for the digital image of the
_person concerned likewise to be stored in the area 49, This is
‘required for example when carrfing out a ticket inspection.
Data access to the varlous memory ‘areas is determlned on the
one hand by the transmission path, i.e. via which receiving
Qmodule 11, 12, 13 or 14 information is being transmitted, and

.on the other hand by the structure of information units
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first journey registration nmenory 41 and in the. second journey

regi stration nmenory 42 can be-displayed in plain text. This makes it

possi ble to establish when and where the-registration of Lcket : begun
or was conpleted. This allows attenpted fraud during theé?%h?ﬂ39“¥%ﬁ e
denmonstrated. In the area 49 of . the menory nodul e, 1.7, the data o
| denti fyitngnanietsd] dhe $kahemisbionSpathoiBOpeLBLEab DY .&Q@e@l':&#@ﬁ_ image -
of-the‘”ts%fgp ¢oncerned |li-kewise to be stored in the area 49: This:is =~ :. .-
required

Pegarpré fhdrivamay) ndevel whicbkbesi hepeetpoesenDatta toeess to‘“
the vari Qu$ e’ r | t |.ned.on the_.qne. hand the transm ssion .
pat h, | anpulOF the 3?5%%?%3 fodlit %811?1113?181@18?'1‘&“9%’6?0?%% $is.
bei ng- t r apdmictidedceand respebe ofhehehangubyutBeost tnet ik oBfiat dQr Mation '
units ZSUE ruary 2004 g%ansnitted. The-_ transni ssion gath,is preferably. .
detect ed "BAC £HE BBsPELBPNLIFAEAPRRISEcbEI PRRferRds Ab Bae pratpint of the

i'nput” of theerprecessgr meadube116. shn addiibAl1 LPELE.JUSE DS o %@%ﬁ% nce -

in respect of the structure of the information unit -and an aut tion -
nust be BéFPoPReRromidede output of the receiving nodul e-11, an additional
attenuatjon.el enent _nmay also be provided. The nenory area_ 45 serves as a
program -ﬁennr&%/,m%?%glfeﬂrﬁ(ﬁ' aﬁ%q‘gﬁ% Sfuid RFWAER "EBerambide nterim
resultsftéﬁpbbéri1?a§é§u9£eéﬂaé99?rEBE/Qﬁ&hgf@riﬂ@é?ﬂﬁrﬁéégféstghb@h

h g iTes -

performed for the transmssion wth the transmtting/receiving no
11.to 14b2gis sforeairherhegideainBer Wighopharat Ssus ngo rise hpeef omned oned

CATTR BUTES) o of ~S28t B 280 i P kfir “Lepet ol sbr e MR
deacti valddtoThis asenstessdr yni £thad. peesopscarries a nunber of tickets and
this nmust not.'result in registration where paynent o ‘ '
_ With the issuing machine mentioned above, the public can
provide a ticket 10 with further properties (ATTRIBUTES), for
examplé the ticket can in this way be activated or
deactivated. Thig is necessary if a.pefson carries a number 6f
tickets and this must not. result inureéistration where paymenﬁ
is rgquired; Iq;a further refinement‘of the inVeﬁtion, the
actiéétion/ déactivation of the ticket 10 may also take place
on a logiéal basis. Even a deactivated ticket 10 is
rggistered, but it is additionally specified in an information
field that the presence of this ticket does not lead to
‘registration where payment is.reéuired}_Similarly, thé iésuing
machine can be used for exampie to transfer a certain-number-_
of persons to the ticket, in order thaﬁ a number of bersons f

can undertake a journey with a single ticket 10.

' On the ticket 10, a display module may be additionélly
provided, one reason being to allow certain data and sﬁates of-
the ticket 10 as the using person P himseif to be viewed. By
‘means of additional fields in the infﬁrmation units INF2 and

.INF3, it is also possible to display certain information.
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Is required. In.a further refinenment of the invention, the .activation/
deactivation of the ticket 10 may al so take place on a |ogical basis..Even

a deactivated ticket 10 is registered, but it is addition ed in
an i-nformation field that the presence of this ticket doegéhé?'%?@c%é ‘

regi stration where paynent is required. Siml arI Y, the i ssuing  machi ne éan-

be -used fpﬁ EXARLE dfbddansielof GfL tﬁt&r{;ﬂ thdf q:nrsadosgrtt ng. - 2

ticket, in order-that a nunber .of persons ce{n under e a
single tieReE 1D, l@ﬂ@hesmted&e&d XeE £ smfttieaplthe rdmﬁahfttrmy die- it haonal | y

provi ded, ertain data and states of ‘t he tlcke:t"
10 as 't hTeﬂggl %a‘%’gﬁ%ﬁégpﬂﬁ Cfmt%fd‘@eiﬂeé‘(ﬁé:d %‘E‘y ORIl addl t | onal

fields i medestrdoiomtiaesinig S |2 RthcH MWadre idn 119tSG 1 -
di spl ay c%tal n informatjon. .25 February 2004 .1n another er | nent of the .

i nvent i ontR¥He PR Andy a’ﬁ“sfﬁatltqﬂﬁﬁllar:urﬁft%@l Ileglrmrmmmmeca‘ fcaa:frtce:r t he
departureb of t rabl er f arymred whe, r the
= #laiddes Ja&dhsm_@g%f r% Fai n e %‘a §c§1¥4£g’é:rﬁ i

i ndi vidual .registration zones ach

their owEkekd GOUR§Rw ticul ar, these regi'stration zones cannot - be
assi gned a. consistent train nunber in accordance with the fiel d- COURSE.
The arrangenment of the transmtting unit 31 and the .transmtting/

recei vi nChmidrBhdendial - Jestdd HR6hJrfl Hith g un1%0%9.r %m‘&ﬂ g Fig. 2, but
i nstead may -be adapted to the respective appli-cation n.particular, it is

al so envi it ingr/ rrﬁr?g-‘ewtlﬁ@ g tudizt dsi motneelstusictgdanm tdhelr. edet er ni ne '
by meang i G RS tr.ol l.er which, of the t uni s 31 and 32 is
K qﬁ{ L e'ntﬁlgy%%% TEEad Revake aFfj&Pﬁfg)\Fé’ 9% he -

per manent | y or- ermt actrvate

particul areep;qmm egpili daltd cret fTed pastdeulhr,t he dat %1%%:1%)@&2_;%@@@“@1%

In the secqnd. rgns tti ng:;L/ receiving unit.32 itself. This allows

%yrange WO unmits in one hou51ng and to predetermlne by

dependabl
means of a corresponding controller which of the two unlts 31

and 32 is permanently or intermittently activated.

As an alternative to the part1¢u1ars spec1f1ed in the method
'step D1, the data bank may be arranged in the second
transm1tt1ng/rece1v1ng unlt 32 itself. ThlS allows dependable
reglstratlon of the tickets present in a registration zone 22
in the case in which the connectlon to the onboard computer is
interrupted. It is also possible that, when the second
“transmitting/ receiving'unit 32 .is of a compact type of'
:constructlon, the reglstered data are transmitted from the
latter via a connection 39 to the remote computer system 36.
" The data bank may be coupled in a wireless or-w1re -bound
manner to the second transm1tt1ng/rece1v1ng unit; the
ﬁarrangement of the data bank is not restrlcted to the onboard

computer 35 or the remote computer system 36.

The transmission of the current locational 1nformat10n to a
vehlcle 20 'such as for example a subway train carriage,
cannot be accomplished by means of a GPS receiver in tunnel

seetions. For this purpose, in a speéial embodiment of the
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regi stration of,the tickets present in a registration zone 22 ir.the case
I n which-the connection to the onboard conputer. is interrupted. It is also

possi bl e that, when the. second transmtting/ receiving ugéE?SZ i%¥ﬁ§ a
conpact type -of construction, the registered data are tra briay 499 m ¢ he
Tatter via a connection 39 to the renote conputer system 35.; .The data

bank -may e auRIEd do & ML RIESS 1A G PG, BN 12 s AgeSggond .
transmitting/reeceiving unit; the-arrangenment’ of f%e ava pafko"s mot . - .
restrict @ avatiies enbysdrid:lec @epwihech3 5 sopatshve rice D e rherpGier Thgst em 36. . -
The transi.ssi.on-.of. t current locatiaonal information to_a vehicle 20,
such as - oﬁﬁg%g%€T§§aQ§ﬁsﬁﬁb yi&iﬁﬁférﬁﬁa Fpazéﬁﬁﬁﬁdlﬁg Re¥ofpl i shed by
means of fasBRfiddeas tele mastuBRClht S@piHAANa kAR heS HRUGRES B thg & -
speciallen?Pdlnent of the 25 February 2004 invéntion, an electronic ticket
10" i s us@Fhiglg ropishdmsommedasiesy 40 e resinnslimpbowhi6eh aire passing a-
“marker G@fhogent®idee 04l d. by, t 61 and a recording box 62
fastened 1O thgnhagﬁegf §EE§E%§%§?n§$§F%tFﬁ§ ﬁ%%bﬁtp8¥th§“PPZN?EPét

r oof . - Acdowtpdapee sientikdd .r Byomdiang b@x ab? iarie ian izakhed Feoedl iaNthe -

“electroni.c_ticket 10 d power supply unit ."(not represented). By =
neans ofP&ﬁgFﬁfkﬁﬁﬂPfatggn gpﬁr&&c#ﬁttﬁg SEPeEr &M Aekerparion gaiti cket 10

sends anINE@OMH%hLOﬁo%nbkamﬁﬂHE3aWHh@y E?El%x%@pb%u A rgub, BQY%EEt%%.3OL
Arranged on the  roof of the vehicle 207is a receiving unit ; ichis
. connect &8°fi PhefheovahisAboafdicompueerivaBgonnito6at, Wedsh dse second

transm t . n¢ I Viag. ungt . _The_information its INF3 transmtted to
the‘rece%é?%%eggg-%aggegrggigén?FEPg giﬁomPﬁgeFiggdSrS?RTE§ ;ﬁGFGrone L
ATTRI BUTE8BoRd $mehsaiwaynyliatctheingnhansation TheesntioefaRoROSHhILEONS is

evaluate? E %he onboara conputer 35 or by the second = = _
transm t th é/ ERBFRLRESHnEP §3cakecpdvanmotaiti #opwEt identadird dved for

the commuRecaie®BsWsTATES and/or ATTRIBUTES3 in such a way that the
information specified in POSITION3 is evaluated by the 6nboard
computer 35 or by the sécond.tranémitting/receiving unit 32 aé
locational iﬁforﬁatiqn_and is used for the communication with

the tickets 10 .located in the registration zone 22.

In réilroad trains, it is not always possible to presume that -
there-is.é bus system for the connection of the carriagés to.
one another. Accordingly, as already mentioned, a consistent
‘Course number cannot be used or-presumed in éll cases. In
local transport, there is additibnally the éroblem fhat‘é
motor bUS‘generally travelsrséveral times over the saﬁe‘fOute;
Without an additional measure, this would have the éonéequeﬁcé
that é_passenger_who, for example, alights‘fhree étops beforé‘
the terminus and,_after a relatively short time at the stop;
boards the same bus again in fhe opposite diréction'would be
Atreated in the same way as a ﬁaésenger with tickets not
.alloWing.registration‘to be correctly carried 5ut; see in this
respect the method steés El and E2. This would have the .
‘consequence of a charge béing made for the stop X - terminus - .

stop X sections of the route. To eliminéte this case of an
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the tickets 10.located in the registration zone 22. In railroad trains,
I s not always possible to presune that'' there-is a bus systemfor the
connection of the carriages to one another. Accordingly, gggalread

nentlonedr. a consistent course nunber cannot be used or-
-In local transport,.there is additionally the problen1that a notor

cases'’

sbrvaty ﬁl(}94a| |

bus genehﬁjdgdmﬁaga!&hﬁﬁg%rﬁhéh?”ﬁédgvea %ﬂ%tﬁ%geehgg anyggogéﬁger who,

addi ti'onal nmeasure, 'this woul

ave the consequence

for exanﬁm@EQQMQ@hﬂ§ EhpéelaedpbebeWOweththeféeeﬁbeusoaﬂdg afiter a
relatively short time at the stop, boards the sanme bus again in

t he- opposite direction would be treated in the sane way as a passenger'
with ticket Figot 7,. al,| awi agdr QQISHEQEQQQtEOtEEeEOEES

in this

conseque

Elglspect t he method steps ‘El and . This wo
pegd dp+z) cﬁ'&?é@nﬁ§?n§hﬁaéé5f3@iatﬁd segplia{ns oér theugournsyop X

secti-onsyak LheikaYyt B gobﬁglanggedg?uéP%eggeﬁ%o%P Zﬁtgggagg%i Py

.unjustified .charge being:. nad

is explath@ddbpaaﬂuwethsrdéeignaEeﬁobflg (d: 88phk8) .71t islisatgel! |
desngnatg %@rggGStops and .n, é % and (n+2) de5|gnate the associ at ed
0 $heSakhey

sections

58r REgv2ae

e transmt

|ng rece|V|ng

g%dgﬂgaﬁrleﬂ+9ut see

aRfvention

¥phielg Busbep im Hb@lgnated by a (a:

arr|v6e)traﬁdmlthen gpackivenySufeskogat by, d,Ediy depgit assuned
that 936 is- prOV|deg as the sghFcle nunbggdlﬁztﬁE FneBas % gg

uni-ts 312§fHmed BFetHBrBEStQleﬁﬁsulthatbanndmheesthOEe tbekehd wosh the

nmb 1 bl d.ab f -
et e ea, 80 ol mlN L B o RO ARG ool o the

unjustified registr
sectuonsegiSthet;onrunytheeba@ﬂée@ﬂtaveéymﬂﬁﬁbersﬁ ¥hihvanipaadegty chosen
k b

nﬁg k é% pe.of nunbering is also comon nown by the term
MEngE t cOPUFRY t 3re Frgpsgcutiviel awebehedvivithak nunbers

|n|t|al

"virtual ﬁﬁ

I on ont

n, (n+1)r@ﬂdo&D92&hoéen initial number. This type of numbering is also

- commonly known by the term "virtuai numbering". Accordiug'to

Fig. 7, these are the virtual numbers h (h+1) and (n+2). If
the vehicle 20 reaches a termlnus, the journey section number
stored on the vehicle 20 is changed by a relatively great

value, for example by the value 1089 or —1089 The journey

1sect10n counter is in thls case designed as a modulo k

counter; k has, for. example, a value of 2% .= 65536. This

virtual numbering can also be perforxmed with a counting

.1ncrement greater than one and by means of 1ncrement1ng or

Cdecrementzng by a fixed vaiue

e Ticket 101

With this ticket, a normal journey from I to II 1s undertaken

:On boardlng, 1t receives via the information unlt INF1 the

..1s entered. After departure d, the b1d1rect10na1 communlcatlonvd

vehicle number 936, the position information I and the journeyl

TSectlon n. On the tlcket 10, the‘value ‘decremented by 1 (n-1)

takes place w1th the 1nformat10n unlts INF1 and INF2. As a

_result the section n is then entered on the ticket 101. On

it

'.allghtlng at the 1ocat10n IT, the current p081t10n II is addedi‘ o .

,to the 1nformat10n unlt INFl on the tlcket Furthermore, the
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the vehicle 20 reaches. .a term nus, the journey section nunber stored on
the vehicle 20 is changed by a 'relatively great value, for exanple by the

val ue 1089 or -1089. The journey section counter is in th2§F§@§§99&$ gned
as a-nodulo k counter; k has, for. exanple, a value of 2167 =
vi r.tual - nunbering can al so be performed with a counting - increment greater

t han :one lasd @to&eﬂﬂﬁc@&me@c@%&%ﬁbbﬂ&u&berdﬁﬁréﬂﬁﬁhkéa B - ehéi xedryal ue.
Ti cket- 101 W.th_this ti.ckef,:a nor nsl journey froml to Il is undertaken.

On boardﬂﬁ& with &baityef Whe pRantnpsr eddobsing 81 NEl1ishtesgehycle nunber
93' 6, the ROSith0R 1 duafi! %E%tb%nflg?%@e&%%.b%%&@%¥l e@héo oﬂr?g? the.ticket
e

10, the val ue decreéement entere par t he -
bi di r ect sexdliono manbiezan d= enteakes @haehewm&hkehelou nfornatron unrts | NFI
and INF2. As 'a result,-the section n is then entered on the ticket 101,
On aI|ght|?&F%ﬁtth%2Iocatron I, the current position Il is added. ,to

t he |nfo&gakhgncggbt ENEE;%”tE%%gE'ﬁ%%t lEu §E gﬁetbgg 25 February 2004

| ast” stored. journey section nu 'S conpare fcket 101. . with
t hat of bhélpecntonhlabbghhhﬁ@a&;omtcb&nbesbebpeiformed fothﬁallekeﬁs

has.: be regi $ ered correcti.y JQUFHE% iecﬁron nunber _n'is entered on
the' ' ti cREt OI6F TPRERES i 62 P ! heiogs&tofthentocetdrBt 1162, the tickebuned

that bi duogcs_eomabkeemaacehee@..bgza%etﬂ%spemao&Hﬁerruahaﬁ' hﬁheuimmo
other reasons. On alighting-at thé location IIl, the.-ticket. 102 .

'"moken"ThﬁnéomﬁéreE?nr@@et@@sStneEdnU@MmaBWOﬁeannpnlNFmber Theleowpahrson
R R e L A
that thevehikde aﬁabhasssnadethbespmernehohetthae théttﬁeEEEtEUthaEhe
ticket theae the journey but was not registered. The ticket then’
rreports its identity and the stored place of boarding I to the
second transm1tt1ng/rece1v1ng unit 32 of the vehlcle 20 by
means of the unit INF3, On the ticket 102, the: journey sectlon
number.(n+;) is’ehtefed, Invthie comparison of the journey
sections,'an upper limit is providee. ff this 1imit'is
exceeded in the comparison,,this means that.a'passenger with
_the ticket has boarded the same bus agaln and not for instance’
made a. "concealed" journey. ' |
e Ticket 103 - |
. This ticket starts a normal journey from Iito‘III and onward.
”The last 1eca£ion in each ease;is stored on.theftickee and on
"the'vehicle.by the bidirectienaliCOmmunicatioﬁ, By-ﬁeansref-f

‘the ipformation units INF2'and:INF3,

~7The method dlsclosed above with the sectlon numberlng is not-
restrlcted to journey sectlons as: such for example, in a
stationary env1ronment_thls method can ‘also be applled to time

- sections, for example in a resoiution of 15'mihutes,'to _ -
establish the permanent or intermittent presence of a ticket .

10 in a reglstratlon zone 22
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reports its identity and the stored place of boarding | to the second.
transmtting/receiving unit 32 of the vehicle 20 by neans'of the unit

INF3. _ On the ticket 102, the journey section nunber (n+1ﬁ5F§mﬁ§g@§ﬁd
this conparison of the journey  sections; an upper limt is provi

this limt exceeded in the conparison, this neans that a:passenger mnth
the tlckéﬂkﬁﬁblﬁbéhaedBthe $akdoblsdaggicamao aopréﬂerredtembedlmaﬁ@ :

"conce { ket 103 Thi starts a- nornal Journey
froml iafegl 35%%@%F8§1n$hgevégF §8CaV 6ﬁh fL% €f €25B3i8 stored on
thetuckeunemdmemiomheoveeiekenBMitBedbbﬁtbeattQ@ﬁétCQGFHHacfﬁfQ abYoleans

of - the information units INF2 and. | NF3. The net hod di sclosed above with
t he sectF&ﬁrﬁ@gg@rtﬁ& tﬂ§kﬁ§t10r§§tbﬁc¥@§dtOTPQuwnéyisgéré@déngsdsmthe for

exampl e, gion nchlidsl ANikcEBLLEORBRNY ot B S AR! RO eﬁgzg%ftgg ggpplied to

time sections; npl.e 'n a resolutron of %1 Stablish
t he perwuﬁewb.ee ﬂnwedﬂdtuaub ereeedeenm? aemeﬁ#e&ndlﬂ valatigglstratlon

zone 22. 5 Feb 2004 | ' .a block diagram: of a
preferreﬁ O%#boﬁ%ﬁeﬁPmmBFlcatﬁPPtWﬁbhr%agFHEEtd%9|%E Beans yf ckhal | ows .
Certain tiraheriekion be Eefkréﬂsﬂhtéﬁﬂagﬂéﬂ en£t0f§f119ag89 %ﬂé&é“g{éon -

evi .

stored-on the ticket 10 to be read. The witing/readi ng
cont ai ns2aMgAydasesr 8Apanteagdosndt seaBnbrynamiict tng 7amp i téri 83 di wo ded

into-ar nLy r tile conmmuni catiop wth a
ticket 1gﬁg§ﬂnéaﬁgggg XHEQHFgaﬁgn?sgloﬁo%?e%£¥?fs?f?ﬂf%?ﬂ%??hﬁauﬁ?t | NF1-
takes plaaeaﬁﬂel wathothiat bs 8lrasensndeweshieordt [ anseht st o8e@phi fier

't§? ﬁ L ine antenna,85. 1 is connected; al so connected in
paraIIeI t lF Pt 18 arPelBraivedchpai Fof . ankenna % e amd fed via a

receiving amplifier 84 and a demodulator 82 to a processor
system 86. The wrltlng/readlng device 80 may have an
encryption module 88. The writing/reading device 80 is
preferably connected via a standardized interface 89, for
'example USB to a customary personal computer, whlch for its
part is connected to a network Standardlzed 1nterfaces such
as UgB, which elso allow power to be supplied to the
writing/reading device, are used with- prererence Wlth the
'wrltlng/readlng device 80 1t is p0351b1e by a further
refinement of the method accordlng to the 1nvehtlon to
Aellocate to a tickét 10 an individual entitlement or
rlnformatlon 1dent1fy1ng a. person an entltlement is fetched by
_-a transport company by means of a- data connectlon to the
network for example by electronlc payment fac111t1es, and
'passed on, for transm1591on to an electronlc ticket 10 ThlS
;fetchlng of the entltlement is referred to as valldatlon
Since this entltlement may only be transmltted to the tlcket
10 with express authorlzatlon, an- encryptlon module 88 that
'encrypts the 1nformatlon to be transmltted and 90581b1y
prOV1des it with an electronlc 81gnature in order to ensure f
.the authentlclty of the point where such  a tlcket 10 is

'1SSued 1s provided in the wrlt;ng/readlng dev1ce.»W1th these
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fhe ticket 10 are received by a rod antenna 85.2 and fed via a receiving

Y /anplifier 84 and a denodul ator 82 to a processor system 86. The

7 writing/reading device 80 may have an encryption nodul e 88 rd ga 2004

witing/reading device 80 is preferably -connected via a standar '¥e )

interface 89, for exanpl € USB, to:a custonary personal. conputer, which for

i 5. ‘par tSeEUThRY cReRElTes A ietimomposStdrd dod. 2een Bnpettaeesusaehatas USE,

whi'ch al I r 10-h p d to the: WW|t|ng/read|ng device, are: -

used mntﬁaﬁﬁéfégléégﬁé\ﬁqPgégéﬁi%ﬁQﬁ% ﬁé?@@b&lﬁ&tGEPFEetﬂﬁk?F 18 £8%sible by -

a furt herhlmﬁélfleﬂﬁﬁlis CdmB e et o %ﬁ%@e@a@ﬂyt bﬁ!?ednt’énhhge LQe- al I ocate

to a ket 10, an .individual “entitl.ement or Fhrnatlon entl?ylng ol

a- person n%wpfﬁﬁ|4¢hﬁﬁﬂﬁaﬁ@;ﬁ%ﬁhﬂﬁﬁilwy Watbr&hepeame menhady bytmehes of

a: .data ¢ | t ngt for.e OMM,

faC|I|t|é§pqgghd9ﬂ%%g§%&nﬁnr of¥3{§h55§§33§%g¥ %thglkg ﬁgégfwggét 10.

This . fetariary. of the entitlenent is referred to as val i dation. Since thIS
entltlenent nay only "be transmitted to the ticket 10 with express ,

aut hori zation, "an encryption nodul e 88-that  encrypts the information to be

transm t pakanERS I sy Qe dde Wl Nen@NBhBeELARI 6 o GRALUME 1N
‘order . to ensure the authenticity of ‘the po where suc h a ticket 10

is |ssuednSH§$R%Qﬂuuﬁﬂilﬁﬂ1ﬂ@¥nﬁﬁppmd@/meaahegcdastractwbnhofthhe" 25

February SHIES: eve

prlvate Jég%%ﬁgy%§3él ssue gﬁ 'gﬁﬁaﬁPgﬁe%EOVS aﬁOELeBPFEﬁl TiLP?,’k@t . 10.
for. h|mpaﬁtléﬂﬁarkyﬂumﬁpneﬂfdnm prefengbly tapal tedkke WHakromake knomn as
o ovi dodAHREIERY RSN CPERGs! 56| EhmiBcbMGre ApanondeoRoBhEoUSE
provi ded " [ apsmisghrnhto
lnterfaceh@,nfakethrbsta&wtth%“ Ak c®RomabHRReE! LOUnRiLs18] ERLLCERENS to

the. construction of -the
ticket 10, there is no need for an electrical coupling. It is,

for example, only necessary to place the ticket 10 onto a
‘small recess of the houeing or push it into a single slot in
the wrltlng/readlng dev1ce 80 or in.the 1nspect10n unit 50. In
'the application “entltlement to be transmltted“ " the |
'1nformat10n unit INF1l to be transmitted may contain the
-corresponding command in the field COMMANDL; on the basis of
‘this command,  the further fields transﬁitted with the unit
INF1 are correspondlngly interpreted by the processor module
16 of the ticket 10. Depending on the- amount of 1nformat10n to
“be transmltted the transmlss1on of - these entltlements may
_‘also take place 1terat1vely Wlth a rectlfler module 97
contalned on - the ticket 10 in a special embodlment the
“battery 19 can be charged up via the power supply module 18:
~the voltage generated by the 1nduct1ve coupllng is transformed
- in the rectifier module 97 1nto a D¢’ voltage and fed to the
power supply module 18. With the wrltlng/readlng dev1ce 80,
electronlc tlcket 10 - also known as an e- tlcket - can be
:handled 11ke a c1a351c cardboard tlcket ThlS wrltlng/readlng

5dev1ce 80 can also be used by a tlcket 1ssu1ng polnt
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.writing/reading’ device 80 expl ained above. Both units allow a' -
particularly sinple formof link "with aticket 10 from'a nechanica

vi ewpoi nt: thanks to the inductive transmission to the tig&Esbi@narad4t he
el ectromagnetic transm ssion fromthe ticket 10, there is no need for an

el ectricgl coypling. It is, for exanple, only necessary to place the -

ticket 12&3ﬁF%B§* %ﬁﬁ s°§ft@ﬁepﬁ66§nﬁglnvep@$hnluS|ﬂxplalsedgbg sl ot
in the whHd B@deadiRg-Hewiece § [ tion_unit 50. In .the =
application "entitl engﬁ? to be: t?§%%§l?te§$cpgﬁqﬁglnPoFﬁgflgn BRit INFI to

be transﬁ#ﬁﬁﬁﬁam@ﬁtCGWIalmOtbe busr despacdbrgiagmEBngiyn tbeahigetde
COMVANDL ;; 01 4! asi &hls ommand, the further fields transmtted

wi th-the unit 1 argmgoﬁ &8fo HFnﬁﬁglﬁﬁFéFbPEtéﬂcﬁydﬂﬁg BPoEégsotl:
modul e. "16-of the ticket 10. Dependi ng on the-anmount of information 'to

be. transmitted, the transm ssion:of-these entitlenents may also

t ake- pl aCe M@Pmm@wo ENG h &, ridod ificketudiadh madial faton te 1 ‘cket

10 in a I attery 19 can be charged up wvia the.

power . e%ab &”@1%@ paFﬁEEWEFFSBEeSEﬁ@r5F§8nﬁ9cﬁh€apﬁ8aéprve coupl i ng
i's transhhdahdarencbhﬁebeéal5haraﬁB@QE§e§Z 5819 foD6e3vel Lage g gd fed to .
the: power sypply nodule 18. Wth the witing/reading deV|ce an

eIectronFEtPP&E tdfﬁegt8F§6dRﬁ@dH1a§0§ﬁ 84t iLcknd. 94. EanobEhehpndbedsbrke a
cl assi c. yeanghoagd k [ kreadin evice 80 can also be used
medldontd bheklmndbl Be vl L e e S e BR GARRRRE ot c e

by .a. tlcket i sSsui ng.poi nt. uar
present ' FAquArEwAnts enﬂlasnﬂﬂsbgnlfheabtoﬁ&rdtngrﬁﬂbgéna thekatidf,

accordin t a arrangement_in a notor bus 100 according to Fi
10 and tge BW g?&ﬁgfnﬁe?ﬁgﬁcggﬁﬁsai%?WréﬁlE?rﬁ?léﬁtabééﬁbﬁﬁgfrggFlg 1%

AccordlnghiOthgurae hheihFskeht 10 hass @ iﬁﬁﬂEWQQtEPﬁﬁsﬂ§téed Béeé éab'y

with a paral |l el -connected resonance capacit are connect e

anpllfleF§c§§t119O yn gddibienp. the meanlng of the first 1nformat10n
unit received can be established by the processor module 16
‘after analysis has taken place, fer'example'of the content
COMMANDl By contrast with the embodlment according to Fig. 1,
thiz ticket 10 has a modulator and only one transmlttlng
module 96. Dependlng on the appllcatlon an encryption module
98 is also prov1ded on the tlcket 10. In the motor bus 100, 3
flrst transmlttlng unlts 31 are prov1ded each with an

.a55001ated wak;ng zone 21', and also a receiving unit 32°¢,

with an associated registration zone 22.

[f: The reglstratlon of tickets 10, 1n the motor bus 100 takes -
.place by the method’ steps spec1f1ed in Fig. 11: a flrSt
‘transmlttlng unlt 31 sends a first 1nformat10n unit INFl at a
flxed or adjustable time interval tgg to the tickets 10 A
llocated in the associated- waking zone 21'. The tickets 10
'temporarlly leave the sleeping state and, in.each case aftef'a
5t1cket individual random time tmmm tmmnu, .., eend an
1nformat10n unit INF3 to the receiving unit 32'. With the
zrandqmly determined time, collisions can 1arge1y be avoided,

“but cannot be ruled out. However, dependable registration is
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set poi nt detectors/denodul ators 94,1 and 94.2 to the processor ...nodule
16. The nunber of anplifiers depends on the circuit requirenents and is
insignificant for the present invention. The two setpoi nt28&ekewar2004! | ow
i't to be established from whi ch source an information unit I'NF1 was

transnitt to fhe n addition, the neaning of the first ‘
i nf or mat i oM urfr#?’ %ﬁ%ﬁ%ﬁ%“@ﬁt&ﬁ'ﬂ ndg By Fﬁ@tbﬁﬁéésgorem)dul e 16
af ter analaidiny g takardd aGen LOpP1RRLE c9f Tihe ﬁ%hﬁﬂt the By

contrast .. wi'th.- the enbodi nent accCordi ng-to”Fi g I's trcket 0 has a
modul at oPUEhd 0éhl \Fhsnerakines mvialiesy camobel eegfﬁrm@épendangtaggehed

appl i cat iQhm nod "98 al n the |cket‘10. i
In the nbtore%ﬂs%qg%%Pkk%lrs% #b&ﬁ&n%ﬁ?Pﬁ&lﬁﬁﬁPg §T1 Fe grodeE each with
an assodiiatsed inefame tzione Wikt 180l akse Zieeasi YonuaNbit 234’ wpmt Bafil '

associ at ed reglzﬁ%atlon zone 22. The regi stration. of tickets 10 ,in-the
mot or  bu§°HE tREPTOGRSHAF BPIHE H6t i6d ivpbpgatperpvredipn Epgthel: a
first ' Enaepind iRgddids Thesendset b t hNEtap @ fixed -
or adj ustable. tFﬁe i nterval tREP ebc%?e ﬁkeh?% s%g?g?egg ﬁnﬁg ne to -
t'he t|ckéPslE@OZEaEIﬁMeWMMekéN§310Thewpemhodhmeheaué the mkekping
state. an a after et --ingdividual randomtine. t

o Qc OQdﬁ%%h g%%ﬁ & HNEHFPOPNE§SP53FhEg?ECEV?PnBlﬁﬁ?FSSQO WWﬁFhathe
r andon ybdlet:kr diiaedrati Becor@iniskenyiganil argal cberayabded, thluhecangot be
rul ed out. However, dependabl e reglstratlon is 25 February 2004 . ensured
by the fFF?PStF8ﬁ§ﬁFﬂFﬂn&Yuﬁes 3% conEl meaibyered wakiahlyheevenkéns with a
peri odi cihY s TRER4 rWhtdiR Wi 0 ing.cygles can be
per f or med |ﬁ a- s%gggere na%ﬁer %% ?hggégﬁgoﬁggg gﬁé Pgﬁgngétrné Sunits
31. In tﬁgthout a second transm1tt1ng/rece1v1ng unlt 32. The data . .

saving of the ticket records can also be performed in the same
way as with the measures dlsclosed according to Fig. 1 and
'Fig. 3. The activation of the transmlttlng unlts 31 preferably
takes place after the doors have been closed and the motor bus
has departed This avoids reglstratlons Wthh could be caused
by merely boarding and leaving a motor bus, for example by

prov1d1ng assistance in boarding.

_The ticket 10 according to the invention can also be
lreglstered by registration machines at the entrance to a
vehicle. These reglstratlon machlnes are of the type of the'
'wrltlng/readlng dev1ce 80 descrlbed above As a result,
multiple use of the ticket 10 accordlng to the 1nvent10n and

tof the registration method is possible.

' The method according to the inventien can also be used for

'maklng use of comparable services and charglng for them, for
-3examp1e as an entry tlcket to a movie theater or exhlbltlon
‘At an exhibition there are often various additional sectlons

for which payment is required. .The method according to the
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first inforimtion unit INF1l, the fields COMWAND and TYPEl can cause the
processor nodule 16 to instigate reversion to the -sleeping state of the
‘ticket 10 inmmediately, after sending out an information 25FébrudliyR00Zhi s
enbodi ment. of the nethod, according to. the invention ensures that even.
tickets 1.0 with a RI ock di agram according to Fig. 1,'and according to the:
met hod SEBFSRHS éb?ﬂ eyshe ELgitar 5@eviégts@%¥%@1¢e$u©hl§ECQWQmE|¢n1¥h|s

enV|ronm@ﬁcémﬁaﬁﬂgﬁhyaasuﬁgggggnéﬁgﬁdgéga eppit "32°, i.e. "without a second

transmtting/receiving uni saving of the ticket records can
al so be perforned |n the same way as with the neasures disclosed according

to Fig. % q 1g,g The actlLvation o 29 transmtting units 31
preferab taKe pFacelEV?E PReCHIoRSS AR Weeh EPBsklcdrenitRr M or bus
has depalah'ﬁﬁprﬂﬁb&tabﬁl ds ﬁ@ggéﬁéaiﬂoeértm%oﬁ@y' OrRes CRbsede . by merely

boardi ng and | eaving a notor bus, for exanple by - providing assistance in
boardlngreﬁﬁérFﬂcREtlEGtaéééFH@%@ where hehe e eht | arpotentlsb biskrefi stered

by regi shiatidentMaGAI PRS #L; Ehﬁeggééé@&& {:ﬁeﬁeﬁ’ﬁﬁ‘#%g; e%gﬁ?%s%v%eo%o

regi stration. machines are o
descri be@th&b@\lectAsnacr edaht;tynu&tdpéesig@e@ftcb henét cketsd® ageméling to

t he |nvent|o isfration nmethod is- possible The net hod
accordlnSStS gFﬁv@ﬁFﬁoﬁﬁga t Hae | LRERipton npki ngrdes ehrakonpar abl e

servi cesmanBeeBabgi AJrbSEus heda féﬁ St Y t to-a nmovie
t heater . or exhibition. At an ergl<h| brlltl on t+1ere a%g%?é%ns%éé%&gus addi ti onal

sections 1F643R%Y€htb9yh§ﬁ@ntsomeu@yr@bEOHME‘m@&@o@oaabme|amprﬁfih@ 230 25

Febr uar.y,20 a visitor to.wisit certajn such sections
-only oﬁgegﬁft %ﬁgﬁp%# @npﬁ§ﬁ%ﬁqlg Yi FEHFYE Y RAT IR Rt TR can

al so be- dmﬁédrént aneﬁbﬂmthélf@borded for example including for the
_ monitoring of a person kept in what is known as semi-

captivity.

The method accordlng to the invention also allows objects on a
conveylng path to be monitored; for thlS purpose, an
'electronlc ticket is preferably fastened 1n a secured manner

to the object concerned.

The invention can also be used for the generation and
evaluation of statistical data, for example the occupancy of a
:train, without this method also. fesulting in. charging with
payment requlred In partlcular, the 1nventlon allows
statistical’ evaluations to be conducted v1rtually in real
time.

Bibliography
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and protection-of persons in certain zones. This maybe required in
installations where. there is a potential risk of .accident and the |ast
regi stered whereabouts of a person or of .the electronic PeERRIUaL 200dd
assi gned-to ‘that person can be established with the aid of the invention,
in_0rder,:t4:rjat[I : g%srs_of'a-rescue team can conduct a targeted search.
Simlarly, § gk %5 may al so be used to. allow-a profile of.the . .. .
movenents of . a person in a highly sensitive area with different zones to: -
be recorded, for exanple including for the nonitoring of a person kept in

what is KRAWYSaS 38, 12&aptivity. The method according to, the: invention

al so all ows objects on a- conveying-path to be nonitored; for this purpose,
-an electronic ticket is preferably fastened in a secured manner to the

obj ect cdastr pEd abblreviiaveéshison- can al so be used for the generation and

eval uation of statistical data, for exanple' the occupancy of a train, =~

W thout this nethod . also. resulting in. charging with paynent required:-In

particul ag e | h-O o] i SLI . uations.-1o_ be conducted
virtually ﬁﬁyreaFa¥?2§% QE?EFi§§%5%%§& ?%%g%é §¥§§1¢égglsf§T EE?%?Eﬁ%?SZS :
25 Febr ugPy Gdobafl4pPoustibngng, Sgdtepn' 5] US 5,878,124 List of . .
abbr evi-aLLQns.: [CD, Carrier Sense Nultiple Access with Collision o
Eetectigﬁgﬁ;éﬁgggggggﬁgsgsFPFoﬁgﬁbigy ?@ﬂ?ﬁlﬁﬁﬁiﬁﬁobal System for Mbbile
Cormuni ceANoDobAN heeal NéegarRet work . , S

USB Univeréal Serial Bus _
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USE Uni versal Serial Bus 25 February 2004 .PATENT CLAIMS 1. A nethod for
registering-tickets (10) for establishing a service to be used and/or a
defined presence, w h.ich tickets (10) are provided w tj éﬁgg@pr
nodul e (16), a nmenory nodule (17~. and at |east -one flrst recel vi ng
‘modul.e pddine, cRRgugat | east one transmtting/receiving unit (31, 32) for
_connunlcatlon wthtickets (iO being'" provided in a waking zone (21, 211)
and, in a nethod step A, tickets (10) ‘located .in the waking zone (21,.

211) recejving a f%rst information _unit (INF1) via the first receiving
nodul e 11)™¢ ‘P?r’é%glﬁ%wt*ﬂﬁgemu f1‘€131§°ra%%¢©1ﬂb§sklbngh@ waki ng

zone (aéw%é)to%r@gé&ré&&}do:?yat %é&&?@e %’W‘Lﬁﬁl’?ﬁké@@ of

information contained in the first ion unft second
transnﬂﬁ@ln@¥¢e@e¢V1¢@ﬂ wichy| mﬂébesmmmemadm&qn(lslheatmeﬁefy i s

activ n n tinme_determ ned. b i nni ng of the
-serw?{aﬂggt1 %eghg%dé iba%% %Eﬁl#ﬁ%ﬁ?ﬂ%ﬁﬁﬁﬁ%? Tﬁ@#fgcf}%ﬂaland
comunataléasi b@w\eefe@srﬁ;ﬁlﬁt@ﬂ@b/ié@@ﬁmﬂéld}ﬁﬁ ecel vidg) upbt (32), assigned
to registratjon , B zone (22)., and the second transn1tt|ng/rece|V|ng modul € -

(12) GPUPERL¢R iR sWJ(tlle)tJr‘%}é%tf%d(w thrinegrevidedninzandaking) is set
b t 3 dth
up oy ﬂgﬁé‘s(ﬁ B PeEf arﬂ‘laa r{f(l%ﬁjm% r%‘?éﬂ' ofy el]is wﬁ 1oc%\!,: %Cean - € -

respect I ve pr esence of t he tic 1S regl ered eas
The rremouleswaitmgmbnm tﬂJa,l Rl!) charactiig zedfinst hbhféhratf@gi stration
speC|f| and third '

_ Rﬂﬂ§£POd st.ep means, of the conﬂ*
i nf or ma |on Fhg SFrﬁﬁQﬁﬁ%?Qﬁ T} i bk EXPBn2 cBHERF ning the
| ocat l@fanelﬁtﬂiiﬂgrmnﬂ t{shi Saséitir%cm%d th@ewa{lgléé op&dei o1, 8 ayea of a.
nennry nodul e (17,41, 42) on th i cket
characterlzed by the method steps:
B with an item of information contained in Ehe first
information unit (INF1l), a second transmitting/receiving
~module (12) contained Oﬁ the ticket is activated, and
C at a p01nt in tlme determlned by the beglnnlng of the
service to be used and/or the defined presence, a
b1d1rect10na1 communication between a second
transm1tt1ng/rece1v1ng unit (32), assigned to registration
zone (22), and the second transm1tt1ng/rece1v1ng module (12)-
of the tickets (10) located in the registretion'zoﬁe (22) is
set up by means of a second and a third 1nformatlon unlt

(INF2, INF3), and. the respectlve presence of the tlcket (10)

is registered at least once. .

2. The method as claimed in claim l,lcharacterized in that the
registration specified in method steﬁ C -by means of the eecond}
and third infofmation unit (INF2, INF3) includes at least
“information concerning the location, date/time, with this
information being stored in |
- an area of a memofy.module-(l7, 41, 42) on the ticket (10)
and/er | |

- in a data bank which is assigned to
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R

and/or in a~data bank which is assigned to Arended Sheet -33 25 February
2004 - an onboard conputer (35) and/or to a renpte conputer system (36)

and/or to the - second transmitting/receiving unit (32)5 I%ﬁ" 5}?25@1 hod
as.claimed in claiml or. 2, characterized in that the further registration

‘speci fiegyi BnBBA PR oSSR & t pkes ?’8 e only for all, those tickets (10)

located in the registration zone whri ch have received an identical item
of i nf or AatrewAte asonpweer t Ty Drem of 3 Goreand Agi Sto athen zones  (22), o
concerning _location and date/tine (POSIT] ON,_  COURSE, ADDRESS, DATETI ME).

4. The msa? %&Zér%?sﬂﬁiﬂn?#ﬁ%‘?WW%ru%%tcﬁ%@bct erized in that the

i nformation concerning the location takes place with [ocational
information fields (STATES, ATTRI BUTES3, POSITION3), which-are transmtted
from a3fi Xed feehed gvsaclzimed 19) Glaimahsonf2t hehahacderéed nati on unit

| NF3) £y i j )_attached. t hicle to th d
Lranant L rgl® roearirha st AR ER o, Padfauied 0 EORP of

cl ai nepRat® dnly char acllertitzesk ithidieds ENOY hEobaséd Db the | nformation

concerning the Jocation, a virtual journey section nunber (n, n+l) is

transnf Y ETTH 1M 2P 4B iRl iV arecei ved)an oiderelieakkiemn (10) ©

| ocat edfi infdand st rdd QUh PN (Fa t%ndmézse £ gﬂgne%_qbéectl on of
e

the journey by a counting ncrenent; J our ney” section nunber- (n, n+l)
st or ed (3% & IRONGGRIKEG (LBYati it crrphirdat ey t 1me hEPQETTEON, | COURES, secti on
nunber n i rder to establish whether the ticket (10) was
correc%lélyg/ﬁrﬂr:gésg'i ;i%%all;Eéll ' the previous sections of the ‘

4. The method as claimed in claim 2 or 3, characterized in
that the information concerning the location takes place with
locational information fields (STATE3, ATTRIBUTES3,
POSITION3}, which_are transmitted from a fixed ticket (64, 62,
10) by means of the third information unit (INF3) via a
.réceiving unit (63) attached to a vehicle to the second

transmitting/ receiving unit (32).

5. The method as claimed in one of claims 2 toA4;
;haracterized in that, on the basis of the information
concerning the,ldcation, a virtual journey section number tn,
n+l) is transmitted in the second information ﬁnit (INF2) to-
the tickets (10) located in the registration zoné (22) and is
changed for each séction of the jdurney-by a counting |
increment; the journey section number (n,‘n+1) stored on the
 ticket (10) is compared with the current journey section
number (n+l, n+2), in order to establish whether the ticket
(10)'was correctly registered in the previous sections of the

journey.
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journey. Anmended Sheet -34 25 February 2004 6..The nethod as clainmed in one
of claine 1 to 5 characterized in that the second transmtting/ receiving
nodul e |l ocated on the ticket (10) is intermttently acti dhe

met hod as clainmed in claim6. characterized in that the 2\p5§fe%ﬁm}r%§t0%re of
‘the actd vat.ion sthe second. .transm fting/receiyving nodule (12) is
_establ%%hgéeb$egﬁoﬁt3ﬁ18?3?W?Srﬁﬁt?8ﬁ ? _?ﬂ%lW?r%tt?ngornationrunit_(lNFl)
and/ or chradBeiteauolini 0het MBhié08ebdnd Ners86ANEc LRGP PBELDPR1HGI t (1 NF2).
The nmethod_as_claimed in claim6 or 7, characterized in.that tThe point in
ti me offodHdeadprabeflonnorhentigkebndiol r imsinternittenelyi agtivated. (12) is
determ ned by neans of a random generator. 9.' The nmethod as clained in
one of clainms 1 to 8, characterized in that the ticket (10) and/or

per sondl- Thaefvethodoasf cbhthaed TLEKETa NR3s , TERKEHEYRERBed idephhtythg a
person_assjighed, to thg thket %1%%, are_contained in the second
infothPFBE afti EIRENRS) thenact hvakt AR doE tBRE BeFendr eception of the third

i nf or MerbABmEBE ing) NESY i $ngdChogiM £dged) bystéélﬁémiéiaaa By &h! feLpsecond
information unit (INF2) to the ticket (10) concerned. 10. The nethod as

cl ai me@fi inéasnatienainsthet Hinst thieummaerozednin (BEF1) henfyegukycy of .

ki ngDor6R B8, 1hEPfmablog, 12 tue s SRdRe i Sna e1n HEL ko RBRELs Clai mea

inone of clainse 1 to 10, characterized in that the frequency of the
second -trﬁnsnitti g/receiving. unit (32) is chosen such that the field in
the refisthatPeRR9nas (2b31peds tRnelesd & ¢%r7fj eharacterized in

that the point in time of the activation of the second
transmitting/receiving module (12) is determined by means of a

random generator.

9. The method as claimed in one of claims 1 Eé 8,
characterized in that the ‘ticket (10) and/or personal
information fields (TICKET NR3, TiCkET_QWNERB),Iidentifying a
person asgigned to the ;icket (10), are contained in the
second information unit (INF2), and in.method step C the
‘_reception of the third information unit (INF3) is acknowledged
by transmitting a further second information unit (IN?Z) to

the ticket (10) concerned.

10. The method as claimed in one of claims 1 to 9,
-characterized in that the frequency of the first transmitting
- unit (31) is chosen such that the field of the waking zone

(21, 21') is formed as a near field.

" 11. The method as claimed in one of claims 1 to 10,
characterized in that the frequency of the second
transmitting/receiving unit (32) 1s chosen such that the field

in the registration zone (22) is formed as a far field.
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Amended Sheet -35 25 February 2004 12. The. nmethod as clained in one of
clains 6 to 8 characterized in that the intermttent activation of the

second transmitting/receiving nodule (12) is nonitored »5Fdbpaig 2004 a
timng elenent and, if permanently activated, the second transmtting/

‘recei.vjyng -nd 12)_ds.-switched off after.a fixed tinme. 13. The nethod -
as cl a#rqfe |en%eﬁcel£°o % acllr?s;rr%c{]oqul-fn.e %}éﬁé‘&{“ r‘iszée“ }Br‘l that, within.a.

r andordhadeitennizedl i rfhat itHerititlernl teacit easevamdonnoZ way accordi ng
to-nmethod stfep C, tickets (10) commence bidirectional comrunication (INF2,
| NF3) Shdmh qw%ﬁawﬁwvnﬁ; magule 33R)| giengoritrridabyr egi st ration
area (e i1 st reqgi.stratd ond ) I da wth the
state of tsh??i%:khﬁetrxl(%)ﬂ%%ﬁrﬁ{t%qur ?%ﬁ%&%&;qggafﬁé%%g%iﬁngggt i on '
(I NFI )secthd Tramsstitodirgy adegigmpdno redmlef (dl2ai is kwiitchdd oflfiaracteri zed .
in that.the ti'fﬁr:jllégt(f ('109.) have a third transmtting/receiving nodule (13),
by vmi%q‘feifniadi 1T0 ‘or bidirectional comunication is set up with a '
stati-onary third transmtting/ receiving unit (23), assigned to a passing
zone, _ access to _a zone being granted, and consequently presence

regi stiered g mefdst dhcd adimad dat #net efedliaing dedor y2area (48, 49) of

the nmeppLy JRdul : I n_a. Q%‘?H‘ r, S m assigned to
t he thi rg)ét ransn%tc% ijl%l%cee’i \}”?Lr?gﬁ&lﬁlatb E%;fmﬁ; : heagngghﬁghgs clainmed in
one ofintleaiviedl int @&l cacraract dmri zedvayn-ddeatrdilne tioc ketthiod( $8kphave a
fourth . transmtting/receiving nodul.e (14), via which bidirectional
commr‘ﬁlt?gﬁtﬁnnqllsmsé.tgo%%eu? %r&ﬁttlr?qaﬁamww&/tﬁ@eeiqmar GREP) (24),
Provi daeH & ¥drswlitiGndAdi® iR 4% $329/ 1ying within a

registratiog area (22)}-and the first registration is

performed in accordance with the state of the ticket (10)

and/or the pre-history of the communication (INF1) .

14. The method as claimed in one of claims 1 to 13,
characﬁerized in that ﬁhe tickets (10) haVe a third
eransmitting/receiving module (13}, by which unidirectional or
bidirectional comﬁunication is set up with a stationary third
transmitting/ receiving unit (23), assigned to a passing zone,
access to a zone being granted, and consequently‘presence
registered, in accordance with data stored in a memory area
(48, 49) of the memory module (17) or in.a .data bank of a
computer system assigned to the third transmitting/reeeiving.

unit (33).

15. The method as claimed in one of claims 1 to 14,
characterized in that the tickets (10) have a fourth
transmitting/receiving module (14), via which bidirectional
communication is set up with a fourth transmitting/receiving
unit (24), provided in an'issuingAmaehine, and personél~

information fields identifying a person and/or associated with

Amended Sheet
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information fields identifying a person and/or associated with Anended
Sheet -36 25 February 2004 a. person can be stored in an area of the
menory nodule (17; 47, 49). 16. The nethod as clai ned '25Febraari2dd4
characterized in that registrations of the tickets (10) are identified by
attributes (ATTRIBUT) in such a way that this registration nerely

conpri $eB°ER pF@Eeh@eStSFegdaPt?Bn&FP? ebnphrsBsSTgsE ¥pdgleséiVice -
requirigpg gaynent, dependent on the attributes. 17. The met hod as cl ai ned
in claim15 or 16, characterized in that the attributes are established by
an issuing machine via a comunication with the fourth transmtting/

rece|V| g dul e 4 ar e displ an. out put nodyl e of the ticket
(10) o? gﬁFha?tggée%FaF atped, o Fﬁ¥ nggroﬁhﬁgaEFgﬁFéﬁadlﬁntPﬂE out put
-nDduler@§1hbeath6h§tof19he fckBesbasbs QietméenaﬁEEEQUE?SatE§1b6t§¥St9”1

for re |ster|§ght|ckets (10). for establishing a service to be used and/or

a def i ABETRLBYEACED ﬁHPEhatWéKeFBat(Eb}shﬁ@glatpﬁﬁé@§sm¢rﬁﬁuuIe (16), a
1 duIe and at
oo cBRpbigeb  Ehe2DlePlnol POk 088 [h0RM1TGOSLYROOSLONLE LI AN

" ticket'settdyebreqgyipingi gagmenta dagendezmbnen(fhe attyibadetshe waking zone

(21, 21') being assigned a' first transmtting unit (31) for conmunication
(INF1) via a.first receiving nodule (11), arranged on the tickets (10),

characteri TR wathbatad ¢E8imbyathoR129Me1623) 1§, aéﬁagaeéeélﬁésofﬂ
transn1tt|ng/rece|V|ng unit (32), via which bi di rectional conmuni cati on

~ (INF2, thﬂF3§h@aﬂtEélbﬁteﬁpamﬁtﬁstabkéshedlby anocasgdngnmanblnegvsarat|on
~zone (32), ?ﬁ &9 [ i opy, be ble.to bg conducted.via a s

transmt |ng éce?yyﬂ &§£ th fggrtﬁ Lransmlgtlng? rece1V1ng mog f

(14) and are_dlsplayed on an output module of the ticket (10}

or in that a certain item of information is displayed on the

output module of the ticket (10) on the basis of the

attributes.

18. A éystem for régistering tickets (101.for estaﬁlishing a
service to be used and/or a defined presence,rwhich tickets
l(lO) have a proceésor module (16), a memory'module (17) and at
least one first receiving-module (11); and at least one
transmitting/receiving unit (31, 32) for communicatioﬁ with
-tickets (10) being provided in a waking zone (21, 21') and the
waking zone'(21, 21') being assigﬁed a first transmitting unit
{31) for communication (INF1l) via a first receiving module
(11), arranged on the tickets (10),vcharactérized in that a‘
registration zone (22) is assigned a second '
transmitting/receiving unit (32), via which bidirectional
communication (INF2, INF3) can be set up with tickets (10)
located in the registration zone (22}, the communication béing
able to be conducted via a second transmitting/receiving |
module (12), arranged on the tickets.(lo), in that the
presence of the tickets (10) can be registefed as ticket

i.records in a memory module (16) of_the‘tickets (10) -and/or in
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nodul e (12), arranged on the tickets (10), in that the presence of the
tickets (10) can be registered as ticket .records in a nenory nodul e (16)
of the tickets (10) and/or in Anmended Sheet -37 25 Febrasapbrddi)40e4 data
bank coupled to the second transmtting/receiving unit (32).. 19. The
'systemag clained in claim 18, characterized in that the data bank is
‘cont ai hedPtR BAbnBRER tEE obe LEke -FSHINA TN BRSTIE £ g /Arael e it syst em
(36) . apgl pr in the second transmitting/receiving unit. .20. The system as

clained ih claim18 or 19, characterized in that the fi rst transmtti ng

uni t (31) and the second . transmitting/receiving unit (32) can be connected
to the oar d co ut er iaafadio lin whi ch has_the sane '
freque:h%y A THEC % n%st?fﬁ’s%?‘is’rrbrf’ r1"10308'asc 12 gty 1 zestmihi &R on

bet weerhé h@atd cketis {J0dopsliddle Sgcond transmitting/receiving unit (32) )
21. The systemas clainmed-in one of clains 18 to 2.0, <characterized in

that a- t# renkewrd neempwesr r 64l \vandy/ omodike  (13), via which communication
can be_set r trans t|n eceiving unit (33), is provided
on the- t£ &F y%l%?mﬁ\iég T%é 1;s‘?/“slt ) Igill}al ed i n one of clains.18 to 21,
char act ethe eskddnd hﬁta@srﬁbﬂﬁiﬁgﬂfﬁmiﬁg ngiit¢ ecei ving nodule (14), via =

whi ch communi cation can beset up with a fourth transmtting/receiving unit
(34), located in an issuing .machine, is provided on the ticket (10). 23'.

The sysg emias & dRdad ”cPAﬁwhéH 2&1 &fﬁr@ci@réfefb ' rbﬁéla&ctéﬁ‘&éésilﬂ ng

machi ne i-s desi'gned as a portabl e inspection unit
that the first transmitting unit (31) and the second

transmitting/receiving unit (32) can,be connected to the
onboard computer (35) wvia a radio link, which has the same
frequency and the same transmission method as for the
communication_betweeh the tickets (10) and the second

transmitting/receiving unit (32).

21. Thé sYstem as claimed-iﬁ one of claims 18 to:20,
.qharacterized in that a third transwmitting/ receiving module
(13), via which communicatiqn can be set up ﬁiﬁh.a third
transmitting/receiving unit (33}, is providéd on the ticket

(10).

22. The system as claimed in one of claims‘lB to 21,
'characterlzed in that a fourth transmlttlng/ recelv1ng module
‘(14), via which communlcatlon can be set’ up w1th a fourth
transm1tt1ng/rece1v1ng unit (34), located in an issuing

machine, is provided on the ticket (10).

23. The system as clalmed in claim 22, characterized in that
‘the issuing machine is de31gned as a portable inspection unit
‘(50}, into which at least one ticket (10) can be 1nserted, in
that the ticket records located on the ticket (10) can be

displayed on a display element (51) of the inspection unit
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(50), into which at |east one ticket (10) can be inserted, in that the
ticket records located on the ticket (10) can be displayed on a display
el ement (51) of the inspection unit Anended Sheet -38 2235Hedbrusy 208904 (50)
and in that. .communication (INF1, INF2, INF3).can be set up fromthe first
and. secon? transmtting/receiving unit (31, 32) to.the inspection unit
(50) (5& The dPsthafasorrEnieation bf BBe nsTHB3{ ocas, becﬁﬁ?acterlzed
I n. - 2rbl<ede! EGKEE %ﬁé s82ond % rd Qhmi 7§Q§€%§§h$ n,0f | ggftlonal
|nforna i on concerning t respectrve, Toca or F n.fields
(STATE32) APTRhBUIESBecPOShTIMMNE) (50) a receiving unit (63) assigned.to at
| east one registration zone is provided and in that the receiving unit
(63) is coupled to the first and/or -second transn1tt|ng/rece|V|ng unit (31,

32) - foa4sumabye?gtéﬁeasl@paim@aainlaﬁ&ra@térﬁhm§51aﬁt895§0d for registering

tickets (10) for establishing a service to be used and/ or- a defined
pr esen€Barpiteriepekénsthat oy Bixedroldlrt (F4h @2prbekssor, thedule (16), a

meor Y eBRAhecbIoh BB%)Bkat ety OneeLLLsti SEoSLYI 00, PRguLEC (1), and. at

| east .one transm tting }rece|V| fi cation with
t|cketseé@é¢tmeen@opabyoﬂedltn ﬁﬂfofﬁ@ﬁﬁémaﬁi@md§OUSTAQEB 21', 22) and, in

th tickets (10) located jn th trat 21, 21',
Al o L NI RN R T

modul eat(1dhstr oAbt PEgL ERASFI LA | PPndNi & éégélde&héﬁ§6£§ftﬁ§9 PYet he met hod
steps: B with an itemof information contained int I rst ?ornatlon

S unit (FRFe}Viagtvabsni €3] ngs neowped 129 thont &ined and/oneseconét is
aCt'Va&?QnsttEESS/ré8e1%{§£585{ta ;f{tyf)_for supplying the

Jocational informatlon.

25. A methodtfor registering tickets (10) for establishing a
service to be used and/or a defined presence, which tickets
(10) are provided with a processor module (16), a memory
‘module (17) and at least one first recéiving module (11), and
at least one transm1tt1ng/rece1v1ng unlt (31, 327) for
communlcatlon with tickets (10) being provided in a’
registration zone (21, 21' 22) and, in a method step A,
tickets (10) located in the reglstratlon zone (21, 21°', 22)
receiving a first information unit (INF1l) via the first
receiving module (11) from the transmitting unit (31),
characterized by the method steps

. B with an item of information contalned in the flrst
1nformat10n unit (INF1), a transmlttlng module (12) COntalned
on the tlcket is activated, in order to. transmit a further

~information unit (INF3) to the second receiving unit (327")
assigned to the registration zone (22),

C.with the reception of the further information unit (INF3),
the respective presence of the tickets {10} is-registered at

. least once as a ticket record.
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information unit (INF3) to the second receiving unit-(32') assigned to the
regi stration zone (22), Cwith the reception of the further information
unit (INF3), the respective presence of'the tickets (1(®5 Februsaygi2804red at
.l east once as a ticket record. Amended Sheet -39 25 February 2004 .26. The
method_as c| ai med._in’ claim 25, characterized in that the reglstratlon
‘'speci f#8d ?Henﬁﬁﬁéﬂdsﬁﬁpctﬁb?eﬁeéﬁschﬁlmh%5 f?h%?a%#ﬁF¥%ﬁ@rk# atrmation

uni t_(ERE! robbE3)ak a6hUAESC AL 1 cheRs ik PAOA MBLLRNC SRPGRERRD Gt gyl Ocat | On

and date/tine, wth hi ormati on bel ng s n an area of a nenory
nDduIefin$t and ﬁﬂrtharthnformktionlﬁnltanumml--Immsh.thmku&emkaMMich is
.aSS|g board ut er and/or to renote conputer

syst en ?%%? éHEPBWa 6°Ph%°n§ %ﬁﬁgré% t?ﬁ@tbﬂ?ta?%zgéteéﬁlmQhéw hod as
claineghi® ¢hébwmdbieh B@ln?hgt@gé@riﬁed in that, on the basis of the

I nformati on.concerning the Tocation a virtual journey section nunber (n,

nfl) is ¥R aAEARt PEJR| HEMPHE m@@%lelhihrnﬁitoﬁ2hn¢m thertdcket t hBOX i cket's
(10) Igﬁ@ygg in the registration zone (22) and is changed for each section
of the journey by.a counting increnment; the journey section nunber (n,

" n+l) s{oindaodathebahkkeh1¢H0isi3sﬁﬂgmededomﬁth the current Journey
section nunb é 2% I n order%bg est abli sh whether the ticket (10)
was corr%%t?%é? 5?5?%?@8 ¢h (%%E Pr&UPBUCsections of the journey. 28. The

et hod. &g £bEEdcbiipRBer Oby 5t ah TP P 494 20r r&hagacterized in that the
point in.time of the actlv lon o rthe transn1tt|ng nodule (12) is -

det er mi mr:@ydnﬁaﬁgl@ing unit (32')

7. The method as claimed in claim 25 or 26, characterieed in
that, on the basis of the information concerning the location,
a virtual journey section number (n, n+l) is transmitted in
the first information umit (INF1) to the tickets {(10) located
in the registration zone (22) and is changed for each section
of the journey by a counting increment; the journey section
number (n, n+l) stored on the ticket (10) is compared with the
current journey sectlon number (n+l, n+2), in order to
establish whether the ticket (10) was correctly registered in

the previous sections of the journey.

'28. The method as claimed in one of claims 25 to 27,
characterized in that the point in time of the activatidn of -
the transmlttlng module (12} is- determlned by means of a |

Arandom generator

29; The method as claimed in one of claims 25 to 28,
charecterized in that the frequeney of the first transmitting
unit . (31) is chosen such that the field in the registration
rzone (21, 21', 22) is formed as a neer field.

‘30 The method as clalmed in one of claims 25 to 29,

_characterlzed in- that the frequency of the transmitting module
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random generator. 29. The nethod as clainmed in one of clains 25 to 28,
characterized in. that the frequency of the first transmtting wunit.(31)
is chosen such that the field in the registration zone Z&HebraéfyzOM) is
formed as a near field. 30. The nmethod as clainmed in one' of clains 25 to
29, cha acterjzed-in that the frequency of the transmtting modul e
Amended18hedf chosss FBEPUEP?tZBBQ gléidléncﬁbgeﬁegméhrﬂhaPnt%@n¢|eId in

the reghgtragivonszones £23 1. 2} _1.S d as a far field. 31. The .
nethodgas ci ai ned ?n one %?eélgsné %8? %QiHEZS to 30, characterized in

that the first information unit (INFl) can be .transmtted froma witing/
readln 1de¥hce %gg% to thf tic élO) flrst information unit (INF1)
conprising Ih AcBF af Lahmes tFFI ﬁ@n?ftﬁ BhBSudR. of 1aCketbi ke ¥ an

i denti Ehaehbearissd ih bRARULRESSIPLE iﬂEoPthESﬁthﬂﬂé|(Iﬁ9 L,catd on
between the witing/ reading device (80) and the ticket (10) to be set up

with'  FEanenikEgedr remtﬁewrihiagﬁare@ﬁlngnd@v@tNng0bytneahs oicket hod step
B. 32. (1h¢, ngﬁgo 1§§t0£€§§?ﬂaifoﬁl %INﬁfﬂ;$§%§%H%§%?'n that the

mmltlng reading devi ce 'S cou “and the
transnpastmqubaraaneemtitbememt tonthenedelcftaesérﬁﬁbel6f0éﬂﬁtiOn uni t
(INFI) ., '%0 t he ticket 10% Is,only enabled if _this entitlenment has been
val i dat88nbefbrahinn. i beirgoPRssiBie fpg hidksackiorshi ned in clai m

32, chaspgbfitiedohNbébiten thE HieKEhgl 1P%a 29 b&eegége@awté’yreade, ng

MW|t|ng/read|ng device (80) or can be placed onto t wrltl
devi cet{gbgt ahllo) t e b@aﬁ%ﬁ1@5|@ntbfthhethlrétornfurnheronnfmwmatidmwl) to

t he tﬁﬁk@t(ﬁﬁpg)tg&e&eéggcngXeghoangg tlﬁe coupling and the

32. The method as claimed in claim 31, characterized in that
_ the writing/reading device (80) is coupled to a network (89)
"and the transmission of an entitlement, contained in the first
information unit (INF1), ‘Eo the ticket (10) is only enabled 1f
this entltlement has been validated beforehand via the

network.

;33. The method as claimed in claim 32, characterized in that-
hhe ticket (10) can be pushed into the writing/readiné device
' (80) or can be placed onto the writing/reading device (80) and

v-the transmission of the'first.information'unit (INF1) to the
“ticket (10) takes place.byuah inductive coupling'ahd the
ftransm1951on of the third or further information unlt (INFB)
to the writing/ readlng device (80) takes place by an

' electromagnetzc coupling.

34, A system for registering tickets (10) for establishing a
ZService'to be used and/or a defined presence, which tickets
" (10) have a processor module (16), a memory module (17) and a
A;first receiving module (11), and at least one
transmitting/#eceiving uﬂit (31, 32') for communication with -
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transm ssion of the third or further information unit (INF3) to the -
witing/ reading device (80) takes place by an electromagnetic coupling.
34. A systemfor registering tickets (10) for establishi3dgeabrumgR004e to be
used and/ or a defi ned presence, whi ch tickets (10) have a processor nodul e
(16) , irst receivin rmdul 11), -and at

| east one rinﬂgnfﬂf ?r%ﬁ%ﬁ“ﬁi?\% Jcﬁln ¢ FeH1isAlL a:H' on with,

Amandezlzshe&ﬁd tKd raélgebauféxy 2604 thrkeis (1dh) 19@1:{@ Dovdsled dn a
registration,zone (21, 21', 22), and the registration zone (21, 21', 22)
bei ng %%%?bﬁ%’éﬁaun%*écé?%l )nga%‘?n@t(h?afita@@eaglx%sltrmnittmgtmaxiSm tting
uni t e, and
transmit%l? nég(%rn)&g[I Eii‘g ',i%?r‘\éinge on (%S&E‘f-ééke‘%g&%g)@% ara %erl zed in
t hat |andstpms&nbteiﬂng m@dnm]seotlm) f i astanded Odsmathé)rtitﬂtéts{ | NFd), which can
be trans mitted to icket, and a f ihgb information unit (INF3), which
can be® ??%ﬁ%‘?ﬁﬁ% Wo‘?ﬁ??‘ueltflt?(e‘fo? %L;? ? PY Hee3Re ShvihgE s (32), .for

the proseseRa®ion henit ckafsy 10h] ocated o thendRoisdd atd orygone (21, 217,
22) to be regl stered as ticket records in a nmenory nodul e (16) of the

ti cketSi¢ReY . ool or Fwrthewatnf garkt toupleit ' (R, rdvedivicap it (32')

35. T t d. t hat f
of (nTISARAT A B L AL A, ERAURE LR L (TR e

regi stfat i e zZoresd2de dﬂlthéajm;&eté ofned Bscatadain fird d. 36. The system
as clainmed in cJaim34 0( characterized in  that the frecﬂ%eency of the

t ransm S HEHotkR £12) (3% c%ﬂoser?msdi‘h heagtedhbaned Bs tidket egi stration
zone (Pdeords i) hémofPEsLBS B dPlof I@ld tickets (10) and/or in

a data bank coupled to the receiving unit (32').

35. The system as claimed in claim 34, characterized in that
the frequency of the flrst transmlttlng unit (31) is chosen
such that the fleld in ‘the reglstratlon zone {21, 21', 22) is

'formed as a near fleld

' 36. The system as claimed in claim 34 or 35, characterized in
that the frequency of the transmitting module (12) is chosen
such that the field in the registration zone (21, 21', 22) is

formed as a far field.

37. The system as claimed in one of claims 18 to 24 of 34 to.
36, characterlzed in that, for at least one first 1nformat10n
unit (INFl) Wthh ig to be transmitted to a tlcket (10) and .
‘comprises in particular an entitlement to the use bf'a service
or an identification, a writing/reading device (80) is
" provided, including the following:
- means for recording a ticket (10),
- a processor system (86, 87) |
- a receiver‘comprising an antenna (85.1) and a receiving

‘amplifier (83) for the inductive coupling to the ticket {10) ;
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37. The systemas clained in-one of clains 18 to 24 or 34 to 36,
characterized in that, for at least one first information unit (INF1l) which
is to be transmtted to' a ticket (10) and conprises in 25HFdbraady@2004n
entitlenment to the use of a service or an identification a witing/reading
device (80)_is ovided, including the foll , ns for recording a
ticket (io%rans P%F%Ee%%ﬁprkik?%nﬁgsﬁp ¥ Fé%ch %onpr|5|ng an

ant enner485mitt tig @mp ELLLNE ngo@f%éféﬁéct(ﬁ?ﬁaéx%twecéw}'ﬁ Vo Gaupl i.ng to
the ticket (10 Amended Sheet -42 25 February 2004 -.a transnltter
conpr i &i@ketn(bdt enna (85.2.) and a transmitting anplifier for the
electronagnetlc coupling to the ticket (10). 38. The use of the nethod as
claimed in one of patent clains:-l to 17 or 25 to 33 for neans of

transpd®t , Tie hiide t oDNishe@ntkthed ciect Pihimadetn 'one /&f paended.Shagd 43" 25

Februqu¥2%go4 hggt of dgf gnatlons 10 Electronic ticket 11 First receiving
nodul € ot t YAndti 12T Mgt &t hi PR e Pt ipifipns and. |
transpidi i d@cebydpg nodule 14 Fourth transmtting/ recel ving nodule 15
Antennas 16 Processor nodul e .17 annry nmodul e

JkE
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.18 Power supply nodule 19 Battery 20 Railroad carriage 21 Entry zone 21
Waki ng zone 22 Regi stration zone 23 Passenger conpartnent 24 Platform 25
Boardi ng area. 26 Passing-through area 31 First transm23Fetguami20082
Second transmtting/receivi ng unit 32' Second receiving unit 33 Third
transmtting/receiving unit 34 Fourth transmtting/receiving unit 35
Cnboaﬂéiﬁbﬁﬂﬁﬁéﬁs%Eﬂ#k#mm% conput er system for. eval uation/billing 37
Connection of first transmtting unit 31 to onboard conputer 35. 38
Connection of second transnitting/receiving unit 32 to onboard conputer 35

39 Comre®Rlaart miniphodketconput er- 35 to renote conputer system 41 First
journey regi stration nenory_for fifteen short-term registrations 25

Febr uarly LGP RS registration menory for fifty |ong- term
" €01 SRS & MR O8RS Qe AL N LIFST [ nfOrmation units. 44 Nerory.
r

area for lost first (nformation unit ogram nenory 46 Terrporary
menor yi.3 T 1Rk Bianmwidrtyl e Meepitimatwahsle .
14 Fourth transm1tt1ng/rece1v1ng module
‘15 Antennas | ‘
16 Processor module
17 Memory module
18 Power supply module
19 Battery ' '
20 Railroad carriage
21 Entry =zone
21" Waking 2one-
22 Registration zone
23 PassEngef compartment
24 Plaﬁform :
25 Boarding area
26-Passing—thr6ugh area
- 31 First—transmitting unit
32 Second'transmitting/receiving unit
32' Second receiving unit
33 Third ﬁransmitting/receiving unit ,
34 Fourth‘transmitting/receiving unit
35 Onboard computer |
.36 Remote cbmputér system for evaluatidn/billing | _
37 Connection of first transmitting unit 31 to onboard .
computer 35 | | ' _ .
38 Connection of second transmitting/receiving unit 32 to
onboard computer 35 | ' | |
39 Connection of onboard computer 35 to remote‘éomputer system
41 First jogrney registration memory for fiftéen short-term

‘registrations
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48 Menory area for the identity of the ticket -10 49 Menory area for the

i dentity of the ticket owner .50 Inspection unit 51 Display elenment 52
Keypad ' 61 Mast 62 Recording box for ticket 10 63 Recei28 Pepruaiy2064 Mar ker
80 Witing/reading device for the validation or personification of an

el ectronic ticket 81 Modulator 82 Denodul ator 83 Transmitting anplifier
84 RecéRviSgcangl i fowrney8s rkgisamatdmpl | fiitrory85£3r Rofh il | Tder-t86em
Processor m__87 Menory nodul e 88 Encrypti on nodul-e 89 USB |nterface
with rﬁggéégrﬁ *PHE personal- conputer 91 Receiving nodule 92 Transnitting:

modul e493udndsl BeE8! ¥bRUcarPLhE | £1rsO3i RESARLE £681 Yhgsanplifier 93.3 3rd .
receiving anplifier 94.1 Setpoint. detector/denodul ator 25 February 2004 :

94.2 skttMenarvdereat et dbestuf trer inodmatiom wmiesna . 95. 2 Rod antenna_
96 Nbd&'k%?&é%ﬁ”ﬁéﬁo%' ng ‘ : :

46 Temporary memory .

‘47 Debit meﬁory.for-N applicaﬁions

48 Memory area for ﬁhe identity of the ticket 10
49 Memory area for the identity of the ticket owner
1?50‘inspection unit | |
,‘Sl_bisplay.elemgnt
- 52 Keypad -

61 Mast

62 Recording box for ticket 10
63 Receiving unit

.64 Mafker

80 Writing/reading device for the validétion or
personificatibn of an electronic ticket

81 Modulator |

82 Demodulator

83 Transﬁitting amplifier

84 Receiving amplifier

85.1 Frame amp;ifier

85.2 Rod amplifier

‘86 Processor .system

87 Memory module

88 Encryption module

89 USB interface with respéct to the personal computer
91 Receiving module -

92 Transmitting module

93.1 1st receiving amplifier

93.2 2nd receiving amplifier

93.3 3xd rece1v1ng ampllfler

94.1 Setpoint. detector/demodulator
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97 Rectifier nodule En.cryption nodul e- 100 Mot or bus nodul e

25 February 2004

94 .2 Setpoint detector/demodulator
;95.1'Frame antenna'

95.2 Rod antenna

96 Modulator/transmittiﬁg module
97 Réétifier_modﬁler

.98 Encryption module:

100 Motor bus
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