2 2 ,-.PR 2004 A Systemfor Automatically Charging Fees The inventgg oD 90
“telates to a systemfor automati- cally chargi ng fees when pre-det ﬁ?ﬁéwﬂ
positions are passed, e.g. for collecting road toll or parking fees,
conprising a comruni cati on device for dedicated short range conmmunication
(DSRC) that is intended for an at |least tenporarily stationary
installation, and at | east one nobile comunication unit for dedicated
short range comuni cation (DSRC). Such a systemis disclosed in WO

99/ 33027 A. In such a system in particular for collecting tolls from
notor vehicles, so-called "virtual" toll stations are used which enter

into a bidirecti onaP SYRNER EQTi AHCoRpticRddv-FBATILAE FRSEal | ati ons when

the vehicles pass these stations. Information regarding the position of
the vehicles is transnmtted to the vehicle-borne device via a system such

as GNSS (G obal Navirga! a6kl LearSUSLENL: s0&cERSEE Ailonisit i oni ng

System, respec- tively. The payment proce effecte nking the

position inforpatigncaadgting daka &h@heérlendét@%m:.hle@epoE'iQ:JJ&isorare
di sadvantage is that locating the vehi- cles is relatively inprecise and

unreliabl e, angaaked, eheg.d€ber nbideicanngnedotde toddpari parkiinicgh fides,
virtual toll station is unsatisfactory, noreover, the devices required
for this systefPAPEiSoRPI &x CORRUER GRS PTe deKigEi forstedigetedsshants

described in
range communication (DSRC) that is intended for an at

least temporarily stationary installation, and at least
one mobile communication unit for dedicated short range
communication (DSRC).

Such a system is disclosed in WO 9%/33027 A. In
such a system, in particular for collecting tolls from
motor vehicles, so-called "virtual" toll stations are
used which enter into a bidirectional communication
with vehicle-borne installations when the vehicles pass
these stations. Information regarding the position of
the vehicles is transmitted to the vehicle-borne device
via a system such as GNSS (Global Navigation Satellite
System), or GPS (Global Positioning System), respec-
tively. The payment procedure is effected by linking
the pocition information and the data stored in a de-
vice. The major disadvantage is that locating the vehi-
cles is relatively imprecise and unreliable, and also
the determination and the comparison with the virtual
toll station is unsatisfactory; moreover, the devices
required for this system are complex and expensive.

A guite similar system 1s described in



L2r".Fr LUCA WO 99/48052 A. This includes an identification of the sepi
"vehi cl e-borne conmuni cation unit by nmeans of, e.g., a smart card Ichis -
read out upon enquiry by the sta- tionary toll station, thereby

i dentifying the associ- ated vehicle. The stationary toll station
furthernore communicates with a central conputer systemso as to carry
out the charging of the fees. However, this is rather conplex as regards
various identification and conmunication processes. Mreover, from WO
99/ 66455 A a road-borne control for a toll device installed in a vehicle

i's known. For ogition determnation, a GPS device is provided so that
t he road- bor neWEoAPr 480R8aks THAShéncdasins Asd identifdamtianepf the

respectively, Qé ge;ng of GPS at its re- spectivye site of installation. A
speci al dedi cat SHSAST POFRTy & BB TEtAOPo e e o dieans Rt i%f ar disi ng
m crowaves, fo Lgat 1 :i-ng ;W i - bar .unj t -called "OBU
- On Board Umé;[n)ﬁﬁ?l.”_‘;k%:rglc}ngé_gg il\# %‘3@9){’ %%0@?%&},) %\ﬁn rlg:llyn baﬂ Stg’feef)git;‘/ﬁhse

adj ustment of thendegr €e1af swedubal, i @herewsf 1 dREtied iy ik i ation of
a carrier wave. This, too, 1is a bidirectional comminication between
stationary in-asedl vehicie.( Thacsns) iamncrye icdlle shervienifirhahies B n
nothing is said on obtaining an information regarding the position. It is
an object of tREMHPERALER Wathr dvicgatzadysomputer system so as to

carry out the charging of the fees. However, this is
rather complex as regards various identification and
communication processes.

Moreover, from WO 99/66455 A a road-borne control
for a toll device installed in a vehicle is known. For
position determination, a GPS device is provided so
that the road-borne control means can be recognized, or
identified, respectively, by means of GPS at its re-
spective site of installation.

A special dedicated short range communication
method, in particular using microwaves, for communicat-
ing with a vehicle-borne unit (so-called "OBU" - On
Board Unit) is disclosed in WO 99/25087 A, wherein a
step-wise adjustment of the degree of modulation is ef-
fected in the modulation of a carrier wave. This, too,
is a bidirectional communication between stationary in-
stallations (beacons) and vehicle-borne units, wherein
nothing is said on obtaining an information regarding
the position.

It is an object of the invention to provide a sys-

tem of the initially defined type which is character-



temof the initially defined type which is character 2 2 tp? 204 iz quﬁ?ma
‘si npl e configuration and neverthel ess, reli- able functioning, and ich *°
thus is inexpensive and also sinple to instal. The inventive system of

the initially defined type is characterized in that the DSRC

comuni cation device provided to be stationarily installed is adapted for
transmtting information identifying itself and thus, at |east

indirectly, its position of installation, to the nobile DSRC

comuni cation unit. In the present system conplex self-locating de-

vi ces, such as GPS, _or GESS, respectively, and the com plex prograns

required thereffd@hPY Fos WHEEFeFOrdite dtind Soitmpavarthal @i dedlital | ed

"stationary DSRGZ-cC ni cation deyvice" .in.short hereinafter for_ the sake

of sinplicityf &regviuélé B e Y VAR (S0 v ISR SRS Dffardrd

installaltion %ﬁ%%§gPhFﬂ%p&gpqh%%%l[dentifying, and thus | ocating,
0

i nformation; this in mation allows for an unanbi guous identification of

these stationary comaIRnGRhitaR¥ed@yisert ¥Fd thialsnidli 41935 tad did@Cltyye
their position. The stationary comruni cati on devices nay work

aut ononousl y, das ahprelterdusidy i especttiheeDSRC icotnmurhieys tieed dwéide
linked in a network, and prefera- bly they work in a transm ssi on
operation onl yPréyidest toumiedistédtionsdli wSROscaHhad da iastentied Beffice
for a position determnall 9% RlmaSi MHRABIML i IR P85 chus,

at least indirectly, its position of installation, to
the mobile DSRC communication unit.

In the present system, complex self-locating de-—
vices, such as GPS, or GNSS, respectively, and the com-
plex programs required therefor are not needed, since
the communication devices (called "stationary DSRC com-
munication device" in short hereinafter for the sake of
simplicity) provided for the at least temporary sta-
tionary installaltion transmit appropriate identifying,
and thus locating, information; this information allows
for an unambiguous identification of these stationary
communication devices and thus, at least indirectly,
their position. The stationary communication devices
may work autonomously, or asynchronously, respectively,
i.e. they need not be linked in a network, and prefera-
bly they work in a transmission operation only, so that
unidirectional DSRC communication will suffice for a
position determination or locating procedure. The pres-

ent system is excellently suited to be employed both in

open and in closed tolling systems, or also in parking



ent systemis excellently suited to be enpl oyed both in open and i 4 2 £PR 1004
¢l oséd tolling systenms, or also in parking 2 2 t PR 20Q systens, wherein
the charging of fees proper, the pay- nment procedure, as the system
operator w shes, may be carried out via the nost varying neans, such as
via cards and card reading nmachines at gas stations or other paynent
stations. If the stationary comruni cation devices nerely have a
transmtter function and thus need not receive any data fromthe nobile
comuni cation wunits, e.g. in vehicles, they can be constructed in a very
simpl e and t hus |gMFCOSt manner t he oni%s of nmenory functions

LAl [
for sensitive G4F ?mEUCthgeagt gher% g & falrf'%%ﬁ ?r&pq‘reest.}tﬁ' Righicl e
data, contri b'mH£€SPEBCEE1h e D%Bef@ﬂbngggrﬁegnh%g'e@@t\ﬂrdlu'\f‘llsl'fe@ g, system
ect ed when

the fee determnatfon w be “ef stationary co nication

device i s passgdrened, ok #hihethEMRoSHC arGQMiURicaald O dayifes, have been
passed (driving in and out). The correspondi ng techni ques or prograns

therefor are camdsnéhdnabrfereadiagdmaetdnest alte ghg st ions plwi ned
here. If tolls or the |like are collected, it nay be suitable if the

st ati onary DSRethemmmavmgnitostageense addithieossialty omeanys dammpuisiat ion
I nformation re- gardin%pits site of installation together with the in-

formation cl eafBYiF8ENTRERLHgAVEcRf FTPBSBAGIERE SHNGTd Ok Pt hibEs

col l'ecting feeﬁee&hgogogg%gggeig%grggggogrom the mobile communication
units, e.g. in vehicles, they can be constructed in a
very simple and thus low-cost manner. Also the omission
of memory functions for sensitive data, such as data
relating to amounts of fees or vehicle data, contrib-
utes to this.

Depending on the individual tolling system, the
fee determination will be effected when a stationary
communication device is passed once, or after two such
communication devices have been passed (driving in and
out). The corresponding techniques or programs therefor
are conventional per se and need not be further ex-
plained here. If teclls or the like are collected, it
may be suitable if the stationary DSRC commuriication
device additionally transmits position information re-
garding its site of installation together with the in-
formation clearly identifying itself. Depending on the
system of collecting fees, the position information
may, e.g., consist in indicating numbers or the like
designating the respective stationary communication de-

vice, wherein during the fee calculation the respective



may, e.g., consist in-indicating nunbers or the |ike designating tﬁé FER 2004
respective stationary conmuni cation de- vice, wherein during the fee
calculation the respective - 4 n ~ 2 2 ~,PR ¥4 positions can be

concl uded from these nunbers and the anount of fees can be determ ned
accordingly. Particu- larly in the case of collecting parking fees when
vir- tual parking place "barriers" are passed which are forned by
stationary DSRC conmuni cation devices, it is furthernore advantageously
provi ded that the DSRC com nunication device contains a clock (e.g. in a

i e of LransmPORBR AR £ ThPS 1FOH AT G & S (HERETS #01 ORI T
Thereby th o] | . | st erd i nt
of Limb of dr 1 oo Y vy B e AR T S P8 e

respective fee1adilneGid nd &dde @@dﬁé&i&%&@%@@@& Wahdm bipls

furthernore advantageous if the stationary D ni cation device
transmits infortnetli garkdgay ¢ilegd edmrrieng fdivehdeadata an 46
determning regul ations, taken froma nenory, together with the

i nformation i dewmedibyy sitaddlonarih @RS prmmurg catoion slefidees tanisbe
directly transmtted, or calculating regulations,. such as data on the
basi s of mhich%bﬁé e advygntageously provided that the DSRC com-—

munication device contains a clock (e.g. in a proces-
sor}) and transmits information indicating the
respective point of time of transmission with the in-
formation clearly identifying itself. Thereby the park-
ing times can be calculated by registering the points
of time of driving in and driving out.

To allow for a calculation of the respective fee
directly via the mobile DSRC communication unit, it is
furthermore advantageous if the stationary DSRC commu-—
nication device transmits information regarding fees,
e.g. fixed fee data or fee determining regulations,
taken from a memory, together with the information
identifying itself. The respective amounts of fees can
be directly transmitted, or calculating regulations,
such as data on the basis of which the fees for the re-
spective case can be taken from tables in the mobile
DSRC communication unit, can be transmitted. In this
comnection it is, therefore, suitable if the mobile
DSRC communication unit has an associated fee-calculat-
ing unit - e.g. realized by a processor - for determin-

ing the respective fee on the basis of a fee



"~

spective case can be taken fromtables in the nobile DSRC comuni dat fHnlil
unit, can be transmtted. In this connection it is, therefore, suitable

if the nobile DSRC conmunication unit has an associ ated fee-cal culat- ing
unit - e.g. realized by a processor - for determin- ing the respective fee
on the basis of a fee 2 2 ~ F |li 2D information transmtted by the
stationary DSRC communi - cation device. The determ ned fee may then be
entered on a value account, e.g. by nmeans of a booking unit, in
particular within the nobile, or vehicle-borne, respec- tively, unit (also

call e on boar il ST LA od T alae dbcol € N L1

val ue. A system per se nNown e.’g. 1 h con

phones using Vala4q FAHS i@ Mgay %télﬁnisr&séaﬂhé;ﬁ ay SHdd 5@ dscd - dRy be

used, yet it is also conceivable to deduct the fee froman externa

account. In case ef valeaddtiddenal b I8, matiny deviLeodWig daduct i gn may
al so occur imeditately over the latter. This will also advantageously be
possi bl e if thearéd dud adedidthdah \tihe anoksitiescraberdtsl alpt-Gromie a tedmpdione
account. To protect the system from fraudul ent access, it is also

advant ageous | 115 YmobiNié DSREc GihdRt A1 dipanshiunidnd/BHU ) hevkazaonar y
Crypt o gr aphi &Ny AT e e AR 1 (Aan th G bR Rt i on
with a signatugg a8:%ady kddi €% G Wnection with cellular

phones using value cards (SIM cards, or so-called

"smart cards") may be used, vet it is also conceivable

to deduct the fee from an external account. In case of

an additional mobile radio device, this deduction may

also occur immeditately over the latter. This will also

advantageously be possible if the fee is deducted wvia a

subscriber’s meter of a telephone account.

To protect the system from fraudulent access, it
is also advantageous if the mobile DSRC communication
unit and/or the stationary DSRC communication device
has an associated cryptographic unit. This crypto-
graphic unit may provide the respective transmitted in-
formation with a signature, e.g.. If the code -or the
signature, respectively, changes continually, it will
be practically impossible for unauthorized persons to
get access to the received information. Not even the
vehicle-borne unit can perform a decoding, and only at
the payment procedure proper, e.g. at a payment beacon
or at a smart card machine, a hyper-signature calcu-

lated from the variocus locating signatures will be



signature, respectively, changes continually, it wll Dbe practicajhwyﬁzmﬂ
i npossible for unauthorized persons to get access to the received =~ ™
i nformati on. Not even the vehicle-borne unit can performa decodi ng, and
only at the paynent procedure proper, e.g. at a paynent beacon or at a
smart card machine, a hyper-signature calcu- lated fromthe various

| ocating signatures will be 22 . F 2r1 ~" Il L~iU4 ti checked, and only
the system operator can determ ne the genuineness and integrity of the
code; subsequently, the actual anmount due will be cal cul ated and, e.g.,

be deducted fromthe smart card, wherein it is possible to store tine
and signature f Skﬁgg-ﬁgﬂopﬁightpﬁes§ﬁ§ﬁp qg%ﬁ%%Qﬁ'QQ?tqﬁ$Qﬁﬂﬁq%aQnﬁt

(OBU), respect pgl yrolbge BAMTERL BEGCIN:C LOREIs IO, SGCHE, LI Jor | 0US

ways, such as en re-¢ I'ng th t card on a'machi'ne or
appropriately egdi apedataghotask guer Winal peran cuetEdRrHidd 4 he st
card via a cellular tel ephone system (GSM UMS etc.), or when
re-chargi ng thdednacted €aopds thieasaabSRCacdMubier@tiinon tSYs ¢ s sl £ rydt o-
graphic unit nag, in principle, also encode the respec- tive information
transmtted. AStAree&dyer asdl sdInASHrEehdnptedodi-nendirsT USsitdre sngrt s
suitably provided.that the pobi l .ESRC gommuni ca- tion unit _has an

associ at ed nenb?ﬁufoP‘sfﬁngg PRELLE- unit (OBU), respectively. The

payment procedure proper may occur in various ways,
such as when re-charging the smart card on a machine or

‘ at an appropriately equipped cash desk terminal, when
re-charging the smart card via a cellular telephone
system (GSM, UMTS etc.), or when re-charging the smart
cards via a DSRC communication system. The crypto-
graphic unit may, in principle, also encode the respec-
tive information transmitted.

As already results from the preceding discussion,
it is suitably provided that the mobile DSRC communica-
tion unit has an associated memory for storing the in-
formation transmitted by the stationary DSRC
communication device. For a possible direct charging of
fees via the stationary devices it has also proven to
be suitable if the mobile3DSRC communication unit is
equipped wi;h a DSRC transmitter, and the DSRC communi-
cation device is equipped with a DSRC receiver, and the
DSCR communication device has an associated fee charg-
ing unit.

Furthermore, it is advantageous if the mobile DSRC

communication unit has an associated mobile radio de-



formation transnitted by the stationary DSRC communication devi ce. ZFof RN
possible direct charging of fees via the stationary devices it has al so
proven to be suitable if the nobile..DSRC comruni cation unit is equipped
with a DSRC transmtter, and the DSRC comruni - cation device is equi pped
with a DSRC receiver, and the DSCR conmuni cation device has an associ at ed
fee charg- ing unit. Furthernore, it is advantageous if the nobile DSRC
comuni cation unit has an associated nobile radio der 2 2 ;, F 2; 04
vice. Here it is conceivable and often suitable with a viewto a high
flexibility of the system,if the nobjle DSRC conmunication unit is in

connection wit V% MEr it %%ﬁ@%&Y%l%i%%toﬁ%%éts%@le with a
nonodi r ect i onalvic?vpirt?; ec.{eﬁ)il b, ldé}gie}gitil?ggl%fo%%ﬁeﬁi %Sngéjnrll’lcc%;q?e %9 nt .

On the other hand,” I's ‘advant'ageous o ( _ P the
mobi | e DSRC comust GRirn@ih ibH dids uili ¢ o | I CUMREL b Ny ONg the Ll ! h the
nobil e radio device, preferably shares one housing therewth. For
checki ng purposedeanchdios distisrariviiaigatstddst dne€ monddimeceismaher nore,
al so be suitable if the mo- bile radio device is adapted for transmtting
i nformation torrafmmaklly dudi peatiess hg PERGI cmumQp-cd ool eéquiphéestt adi o
transm ssion may also be used for  the charging of fees via the central
data processin n the other hand, it is advantageous for obtaining a
compact OBU, if the mobile DSRC communication unit is
directly connected in one unit with the mobile radio
device, preferably shares one housing therewith.

For checking purposes and for determining statis-
tics, it may, furthermore, also be suitable if the mo-
bile radio device is adapted for transmitting
information to a central data processing machine. Op-
tionally, this radio transmission may alsc be used for
the charging of fees via the central data processing
machine.

To provide further functions, it is advantageously
provided that the mobile radio device is a cellular
phone with a hands-free talking device. The electric
point of connection (e.g. a plug) between the mobile
radio device, i.e. the cellular phone, and the hands-
free talking device may be adapted such that the mobile
DSRC communication unit can be connected at this point
of connection. This communication connection may be
maintained when the connection for the hands-free talk-

ing device is not in use.

Particularly for enabling a simple updating of the
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machi ne. To provide further functions, it is advantageously providé%lfﬁéfwa
the nobile radio device is a cellular phone with a hands-free talking
device. The electric point of connection (e.g. a plug) between the nobile
,radio device, i.e. the cellular phone, and the hands- free tal king device
may be adapted such that the nobile DSRC conmunication unit can be
connected at this point of connection. This conmunication connection nmay
be rmaintained when the connection for the hands-free talk- ing device is
not in use. Particularly for enabling a sinple updating of the 22

i nformation at ,the respective stationary DSRC conmuni - cation devices, it

is, noreover, BRATRTESHs &% T eSPAQ YA P IBSRETEFIMIN Rt BV T ce
h i . i | di Q . devj . T ti DSRC, c. i cati
as an associ atgd; qobj elcre,[%H' 9989 C&; re Qe 2 a{d)vga%&ya}%eop% (;ESM' catlon

devi ces may be " “equipped W Separdte eri'es, 'Fﬁ Fal so

connections togskthe ;BARS, HRIRTS HnlS S Widd iy 4 YW I £8Pl Y

units. For an autononouS energy sup- ply, the respective stationary
communi cati on gepide rpdafed@iiiyd.s provided with a solar energy device as
a power supply. The solar energy in this instance is sup- plied to a
chargeabl e battery. Ther s&aftdgingres ©SREh coimsmimigati drasigyriciesn npar the u-
larly suitable if ,the DSRC communi cati on device or the L

equipped with separate batteries, and in principle also
connections to the power mains may be provided with ap-
propriate supply units. For an autonomous energy Sup-
ply, the respective stationary communication device
preferably is provided with a solar energy device as a
power supply. The solar energy in this instance is sup-
plied to a chargeable battery.

For a faultless functioning it has proven particu-
larly suitable if the DSRC communication device or the
DSRC communication unit is designed with an infrared
transmitting, or receiving device, respectively.

It is also advantageous if the DSRC communication
device is adapted to carry out a self-test, e.g. for
checking the power supply, or the functioning of the
communication device, respectively. In case a malfunc-
tion is determined at a self-test, optionally a mal-
function report can be delivered to a central
monitoring site, if a radioc device comprising an emer-
gency power supply is provided.

In the following, the invention will be explained

in more detail by way of preferred exemplary embodi-

ments illustrated in the drawings to which, however, it
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DSRC commruni cation unit is designed with an infrared transmtting, %ﬁ AR IO
recei ving device, respectively. It is also advantageous if the DSRC

comuni cation device is adapted to carry out a self-test, e.g. for

checki ng the power supply, or the functioning of the conmmunication

device, respectively. In case a malfunc- tion is determned at a

self-test, optionally a mal- function report can be delivered to a central
monitoring site, if a radio device conprising an ener- gency power supply
is provided. In the followi ng, the invention will be explained in nore

St b S PORTE B ST O LY |,
detail, in the drawgngs 1Fi -Q%pF j %ggn; ystemin
an enbodi ment for col I%thi r?%"hreéﬂaa}qt 0 ygﬁn&ﬁe%ﬁ%ﬁ%ﬁrﬁ%&{ro |P75n§ i

illustrated i naga saRMhicht EdrYicN]1 AWM GoddVa Mah Chaterdis, Weltops the
system conponents provided at a "virtual toll-collecting site", and,

mor eover, a vebiad ésbdddasunidteads iseparsatteinatild uslp atiesy, EHipwihghows a
schematic bl ock di agram of the pre- sent system Fig. 3 schematically
illustrates a &Pl ¥elicdiesne ast sieiln@spadte sivstiem womipsinerdesy mrovided

installation and in- Cludiqg a and%jfree t al ki ng device and a DSRC
conmuni - at a "virtual toll-collecting site”, and, moreover, a

vehicle-borne unit is separately illustrated;

Fig. 2 shows a schematic block diagram of the pre-
sent system;

Fig. 3 schematically illustrates a cellular phone
forming part of the vehicle-borne installation and in-
cluding a hands-free talking device and a DSRC communi-
cation unit; and

Fig. 4 shows a flow chart illustrating the carry-
ing out of a self-test for the stationary communication
device.

In Fig. 1, a road toll system is schematically
shown as the preferred exemplary embodiment of the sys-
tem of the invention, wherein a toll road 1 is illus-
trated on which vehicles 2 are to be sensed for
collecting a tell. For this purpose, the present fee-
charging system comprises wvehicle-borne units 3, with
such a vehicle-borne unit 3 being separately shown in a
block illustrated with broken lines for a better illus-
tration; moreover, the system includes at least tempo-
rarily staticnarily installed locating beacons 4

equipped with DSRC communication devices. These beacons

- 10 -
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cation unit; and Fig. 4 shows a flow chart illustrating the carry- ing out
of a self-test for the stationary comrunication device. In Fig. 1, a road
toll systemis schematically shown as the preferred exenpl ary enbodi nent
of the sys- temof the invention, wherein a toll road 1 is illus- trated
on which vehicles 2 are t-o be sensed for «collecting a toll. For this

pur pose, the present fee- charging system conprises vehicle-borne units 3,
with such a vehicle-borne unit 3 being separately shown in a block
illustrated with broken lines for a better illus- tration; noreover, the

systemincl udes, at_ | east tenpo- rarily statjonarily installed |ocating
beacons 4 equis4p51eaa’ S Wfﬁl%i%%l‘l‘?rcﬁfi'deﬁ}f%s‘?s TS HERSNRN- 10 4
may be stationahidedmoypt @S | HMS L n_the_ground,
yet also nobile ngeracons rrtgf/JE be usdg'd |c%(f?' can %kgﬁter ﬁés)%%r ‘Jsedm‘%%ert)%e toll

road as re- quivsed ad drerRe] Ad |orSRipdiddei ik SR QRRTYs FRONET.
The (tenporarily) stationary DSRC comruni cation devices, terned

stationary beacorigefi iand hmmntpdrerdi nafsett arp ftdteddei rsakes it Somaty ci ty,

preferably are equipped wth infrared transm ssion devices 5 which, with

their emtted™&&r-ed signals (information A), cover a sec- tor-shaped

locating range 6 ex&%@?%%%ﬁgg¥é£¥¥ysEééﬁ%%onary DSRC communication
devices, termed stationary beacons 4 in short hereinaf-
ter for the sake of simplicity, preferably are equipped
with infrared transmission devices 5 which, with their
emitted infrared signals (information A), cover a sec-
tor-shaped locating range 6 extending over only a few
meters.

Instead of the infrared transmission devices 5, of
course, also conventional microwave or radio transmis-
sion devices as such are conceivable providing a commu-
nication merely in a close range. With a view to the
fact that infrared radiation is incoherent and thus
will not result in an extinction by a superposition of
signals, in the present case the infrared transmission
is preferred over the other possible modes of transmis-
sion.

In corresponding manner, the vehicle-borne units 3
contain a (mobile) DSRC communication unit, in particu-
lar with a suitable infrared receiver, cf., e.g. also
WO 99/03218 A, in which an example of a suitable IR re-

ceiver 1s shown, and this mobile DSRC communication

unit is illustrated at 7 in Fig. 1.

- 11 -
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nmeters. Instead of the infrared transm ssion devices 5, of course, Jhéo v Luch
conventional mcrowave or radio transm s- sion devices as such are

concei vabl e providing a commu- nication nmerely in a close range. Wth a
viewto the fact that infrared radiation is incoherent and thus wll not
result in an extinction by a superposition of signals, in the present

case the infrared transmssion is preferred over the other possible nodes

of transm s- sion. In correspondi ng manner, the vehicle-borne units 3
contain a (nobile) DSRC comruni cation unit, in particu- lar with a

suitable infrared receiver, also. WO 99/03218 A, in which an
exanpl e of a suitab&@ FRmﬁEl“HEIF@P%G§U§W6WRnﬂaﬁ@qiﬁK§Qﬁﬂn4Q§QXﬁK?gly

i cati | a 1 L L nlu4'
Pt mum coi EoRiRReh Sea Wael xR et ftaitsloé’cﬁﬁ)bp‘i%‘{%nl v with
transmitting srt%bh@,a@rsgﬂa%%ea%%@sm $8 Qe1Reacons aﬁ%ﬁv%‘%:lo’?ﬁ?m‘*r{]\?%%‘?on

recei ving nobile RC communi cation units 7, these nobi . .
units 7 optionabRy h&mmng1@ﬁt&&&omh&t@d7fth@ﬂeﬂﬂdﬁﬂHH1cdﬂMhﬂKE&%i&hun't

8, as is schematically shown in Fig. 1. This booking unit 8 may be

realized by a pﬂé@ésgopptnﬁnaléyrh@@i@@n@@n@ﬁ@mﬂlamm@héme'HaicuﬂnﬁﬁoﬁﬁRC

cormu- nlcatlogngn oilg%yuggio8bea%qggp%%%ém;glégf¥9”gﬁgﬁn in Fig.
1. This booking unit 8 may be realized by a processor
in a per-se conventional manner. The mobile DSRC commu-
nication unit 7 may also be equipped with a crypto-
graphic unit or an encoding unit not illustrated in
detail in Fig. 1, yet cf. Fig. 2, where such a crypto-
graphic unit is shown at 9. This cryptographic unit 9
serves, e.g., to provide the information or data to be
transmitted or received, which are transmitted by the
stationary beacon 4, with a continually changing signa-
ture so as to make the system safe from unauthorized
access. In the vehicle-borne unit 3 (commonly termed
OBU, On Board Unit) there is no decoding means, and de-
coding will occur only at the actual payment procedure,
e.g. at a payment beacon or a conventionally designed
smart card machine, where a "hyper-signature" calcu-
lated from the various locating "signatures" by the OBU
will be checked and used as a basis for fee payment.
Only the system operator with his corresponding devices
will be capable of determining the authenticity and in-

tegrity of the encoded information.

For instance, the OBU 3 itself will determine the
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graphic unit or an encoding unit not illustrated in detail in Fig. 21 At
cf. Fig. 2, where such a crypto- graphic unit is shown at 9. This
cryptographic unit 9 serves, e.g., to provide the infornmation or data to
be transmtted or received, which are transnmtted by the stationary
beacon 4, with a continually changing signa- ture so as to nmake the system
safe from unaut horized access. In the vehicle-borne unit 3 (commonly
termed OBU, On Board Unit) there is no decodi ng means, and de- coding

will occur only at the actual paynent procedure, e.g. at a paynent beacon
or a conventionally designed smart card machine, where a

"hyper - si gnat uF 88PESFLYE FREEAST FHft @S&‘h%@qaf(% ilrﬁa'tsiir@]ai;if@s: hby
h U will h d [ .ee .paynent . e

Syt om oper at of CRELRo 680 FTh RPN S (AEe SO TR Db 4 FR GOt

3 ! Of o > e et \ . ! Con.

For 1 nstance. | ThetGRFRLER, 1t ARTaT" abfacth tadd YR dB A,

respective chasge dugndf FegaBenbeasen vedsatlien@taigdry &4kl vedand.f& om
data stored therein in a nenory not illustrated in detail and associ ated

to a nicroprocésfospat8oandlpegdedongd hy Behinc|Fdgeat dgand € .c.The . the
i nformation flomﬁdenoted.bi Bin Figs. 1 and 2. Then this fee will be
deduct ed from B8l fgeavddinbepiedugted ifromha @BIUE ageawith ninvidgde

account may, eig'thgeOBU 3, wherein the value account may, e.g., be

realized by a value card, i.e. a smart card or a SIM
card, or by a chip.

In the preferred exemplary embodiment illustrated,
a mobile radio device is additionally provided in the
respective vehicle, as is illustrated at 10 in Figs. 1
and 2. This mobile radio device 10 may be formed by a
substantially conventional cellular phone (GSM, UMTS
etc.), and it may be provided separately from the ORU 3
proper or combined into a unit therewith. Preferably,
the OBU 3 and the mobile radio device 10 may even share
one housing, wherein components usable by both, such as
processors, may be used even though a separate proces-
sor 11 (with a memory 11‘) is shown for the mobile ra-
dio device 10 in Figs. 1 and 2, which processor is
connected to a SIM card unit 12. The radio transmission
unit proper for transmitting and receiving is illus-
trated at 13 in Fig. 2.

If it is a separate unit, the mobile radio device
10 receives signals or information C supplied by the

OBU 3, e.g. via a DSRC system or via a connecting line,
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realized by a value card, i.e. a smart card or a SIM card, or by a &Hif.R 04
In the preferred exenplary enbodinent illustrated, a nobile radio device

is additionally provided in the respective vehicle, as is illustrated at

10 in Figs. 1 and 2. This nobile radio device 10 may be forned by a
substantially conventional cellular phone (GSM UMIS etc.), and it may be
provi ded separately fromthe OBU 3 proper or conbined into a unit

therewith. Preferably, the OBU 3 and the nobile radio device 10 nay even
share one housing, wherein conponents usable by both, such as

processors, may, be. used even, t h a separate proces- sor 11 (with a
V\rrﬁ.m)[]y 11') is %%ojv% Ef%?eIPT%l‘f%ﬁﬁe?%‘ﬁm d?%) Jc%y’;%ezll%:rih%- ﬁg;?hgsanﬁw,

i ch processor C r.d. uni : e radio .
transm ssion uurﬁ?tspr%;gg?&fgqj %lsr?%ﬁes réljt;% iclﬁ%usalrfbg’r TR VIS EFRP UL I0Eyr at ed

at 13 in Fig. 24 lin ithd Sndu$aRAr alenid mdpaambibe: ragh ondgyi ceg 10
e

receives signals or information C supplied by t , e.0. vira“a'DSRC

system or via dequectded) di ne,comiddh BSinSed (e €abbyr&honBodt 14 in
Fig. 2. If these two wunits 3 and 10 share one housing, the connecting

line 14 in thé&Xousithghat erase akgo Mhslmracessomayd and. 11 haypbevi ded
on a common print%% circuit board. Above all, in that case also the
processors 8 anff® lzrﬁaél b A IHEE RFWRSSAhgl e processor.

As is, moreover, apparent from Figs. 1 and 2, a
central data processing machine 15 may be provided
which is adapted to convey information Q to the sta-
tionary beacons 4, on the one hand, and to at least re—-
ceive information D from the vehicle-borne units 3, on
the other hand. In detail, the central data processing
device 15 may transmit data or information Q provided
with the appropriate address codes to the stationary
beacons 4 so as to update data stored there, e.g. re-
lating to position, tariff of charges, points of time
etc.. It may, moreover, be also provided that informa-
tion, such as cn the incident traffic (by counting the
passing vehicles) is transmitted by the stationary bea-
cons 4 to the central data processing machine 15.

On the other hand, the information flow D from the
vehicle-borne units 3 to the central data processing
device 15 may, e.g., contain data for checking the fees
charged or actual information regarding the fees. The
locating information A which is transmitted from the
beacons 4 to the vehicles 2 or to the vehicle-borne

units 3, contains data clearly identifying the respec-
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~ As is, noreover, apparent fromFigs. 1 and 2, a central data procegsi pgR Jp
machi ne 15 may be provided which is adapted to convey information Qto

. the sta- tionary beacons 4, on the one hand, and to at |east re- ceive
information D fromthe vehicle-borne units 3, on the other hand. In
detail, the central data processing device 15 may transmt data or
i nformation Q provided wth the appropriate address codes to the
stationary beacons 4 so as to update data stored there, e.g. re- lating
to position, tariff of charges, points of time etc.. It may, noreover, be

al so provided that informa-, tion, such.as on.the incident traffjc (by
counting the pasS RFarEh & &9 Eﬁsssl-tc’r zﬂ@rﬂ“ﬁt B t HyJHarlPEaT cons
4 to the central ' [ : £ , the

i nformation fl gvr\}gg%tfr?gﬁs?h%g%ve I cl'e- I{(513{;:\tnl]eol§1unc’lc’?t‘lsélgaetvgé éel%%%'r al data
processing device % mERtivate tHOMaigeddata fmEliedd titbd heed£8S 5
charged or actual information regarding the fees. The | ocating
information A vikiich ithet riarfemindde d daremitter )heanons apmatder vihi gées 2
or to the vehicle-borne wunits 3, contains data clearly identifying the
respec - 14 2tRiAPRmEE4 .tidve Bhensdmt4 @ms hercdnsow feompri smambi guous
| ocat- ing or position determnation of the vehicles 2. To activate the
respective comPEMCESSIOdn Wevitcd -5 HE MU WFLGSFHT eV i i 239892 - as i s

apparent in dehted, merely schematically illustrated memory 16’ which

contains the respective identifying or position infor-
mation. Processor 16 also activates a radio device 17
which carries out the transmission of the information Q
to, and from, respectively, the central data processing
device 15. Furthermore, the processor 16 contains a
clock 16" so tkat also information indicating the re-
spective time c¢f transmission can be co-transmitted.

For an autonomous energy supply of the individual
components of the stationary beacons 4, preferably a
solar cell device 18 is provided to which an appropri-
ately chargeable battery with a charging device (not
illustrated) is associated in a conventional manner;:
such solar energy devices are sufficiently known, thus
not requiring any further description thereof.

Although a solar power supply has just been men-
tioned, a conventional mains may, of course, be pro-
vided just as well.

As is apparent, the beacons 4 are extremely simple
in their structure, which is due to the fact that, as

far as the communication with the vehicles 2 is con-

- 15 -



tail in Fig. 2, the stationary beacons 4 conprise a processor 16 ( ﬁ?@?%
mcroprocessor) with an associ- ated, nerely schematically illustrated
menory 16' which contains the respective identifying or position infor-
mati on. Processor 16 al so activates a radio device 17 .which carries out
the transm ssion of the information Q to, and from respectively, the
central data processing device 15. Furthernore, the processor 16 contains
a clock 16" so that also information indicating the re- spective tinme of
transm ssion can be co-transmtted. For an autonomous energy supply of the

I ndi vi dual COMNAIRIY S Lﬁ%e&'t :}ge%?%é}%%gvgegcgﬁ ns;lr{liefé,eerféﬁ &%%gbﬁg% sol ar

cel | device 1B 1S provi . N appropri= al . baPtery
W th a chargi ngriayieey tled iddusts 8 45, _aci%?@&'ﬁi&ﬁl El@efﬁ%fs?ﬂ‘fg% i onal

manner; such solar energy devices are sufficiently known,

requiring any faurtiers delsos idiépmvwdiernenth Md hosgds$i 60| 8F POYRInGUPP! Y
has just been men- tioned, a conventional mains may, of course, be pro-
vided just as waldh sEndidigppatatin a3 mndedvonst Aeee axdreaeiglsinple in
their structure, which is due to the fact that, as far as the

communi cati on WAHR ¢ ARG JENIS eair alsp iderHke TeRBe@eedToal y have

et cres o TR e N IR W A R B S T b R
conventional manner with infrared transmitting diodes
and an optical focussing unit; processor 16 forms the
control electronic including the memory 16’, and the
radio device 17 may, e.g., be a GSM transmitter/re-
ceiver for remote service and remote administration.

It is, as such, also conceivable to built up a
bidirectional connection for the OBU 3 to the beacons
4, in which case the beacons 4 can be appropriately
equipped so as to receive vehicle and fee data, respec-
tively, and to transmit them to the central data proc-
essing device 15. In the preferred embodiment, however,
the beacons 4 are merely equipped for transmission op-
eration, as mentioned before, the continuous transmis-
sion of information clearly identifying the respective
beacons 4 (information A) being considered as essen-
tial. The beacons 4 thus may operate completely autono-
mously and asynchronocusly, and due to the transmitted
information A, they can each be identified for an unam-
biguous locating procedure so as to carry out the nec-

essary calculation of fees.

If the stationary beacons 4 are to be associated
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such sensitive date as anounts of fees and vehicle data, naking thi?95¢¢7mé
easier also in this respect. The infrared transmtting unit may be ey
designed in a per-se conventional manner with infrared transmtting

di odes and an optical focussing unit; processor 16 forns the control
electronic including the nenory 16', and the radio device 17 may, e.g.,

be a GSMtransmtter/re- ceiver for renote service and renote

adm nistration. It is, as such, also conceivable to built up a

bi directional connection for the OBU 3 to the beacons 4, in which case

the b 4 | I ' d t ' hi ¢l d
oo data, respee 1AL TS T RER AP E 018 EERrfndERat o
essing device intdiddioehtdy ch bl nEd ndpieyela  Lheobegcons 4 are

merely equi pped for transm ssion op- eration, as nmentioh efore, the
continuous transmrsmit o ffrmdt Q5riretéir & eard e | Sespeéi v thRe of
respective beacons 4 (information A) being considered as essen- tial. The
beacons 4 thus pemsagrercd e-loomEleicly sutanozo nensEd e andcasyntt ODoAUSEY,
and due to the transmtted information A they can each be identified for
an unam bi guodd® HFHEHPH e RAFFEL D 31tk e yiniernaeiprcnaprsaisg

o B o et e e b SRRttt
poses - so that also there they are preferably co-
transmitted.

Moreover, the transmitted information A may al-
ready contain & fee information, wherein, e.g., data
are transmitted on the basis of which the respective
fees are determined in the OBU 3 with the assistance of
tables stored there, yet it is also possible to di-
rectly transmit the required amounts of fees; the lat-
ter may be particularly advantageously provided in open
toll systems.

According to Fig. 2, the central data processing
unit 15 comprises radio devices 19, 20 for the radio
communication to the stationary beacons 4 or to the ra-
dio devices 13, respectively, of the OBUs 3. These ra-
dio units 19, 20 are connected to a processor 21, in
particular a lcgfile processor unit, which has an asso-
ciated memory 22 with a data base.

As has already been indicated, in the simplest
case the standard OBU 3 may be designed without a mo-
bile radio device 10, wherein it may be equipped with

an infrared receiving unit and a smart card, or SIM-
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i nformation A may, as has been nentioned, also co- transmt inform gonﬁq“&

regarding the respective tinme of passage of the vehicle so as to e dbi'e @)
calculation of the duration of parking. Such tinme information may al so

be useful in tolling systenms - e.g. for checking pur- poses - so that also
there they are preferably co- transmtted. Mreover, the transmtted

I nformation A may al- ready contain a fee information, wherein, e.g., data
are transmtted on the basis of which the respective fees are determ ned
in the OBU 3 with the assistance of tables stored there, yet it is also
possible to di- re H%ébtransnit t he required amounts of fees; the lat- ter

may be particul&ti Cnt BRI VRt Yvi 18 YRV opehtY t B | Payserrsoper-

A di to Fi , | | it _15 ' di
dovi ces 1o, 20 o5 AE S T e oo CREREE L M By pdthe e bRat AL or
to the ra- dio dewiieesrdd; of &5k VEAYer Obr L ASa LBy 3ni . EECihfend O

units 19, 20 are connected to a processor 21, 1n particular ogfile
processor unit ,vethicle as e astodowi st bell eImryh& 2t o thi @adat gabase. As

has al ready been indicated, in the sinplest case the standard OBU 3 may
be desi gned wi ttimnrect noin bilhes reas®, devicablles whetlé nelécomycbeyeqti pped
with an infrared receiving unit and a_smart card, or SIM- 17

the vehicle "are required. All the sensitive data are

encoded and stored on the smart card, and this smart

card can be read or re-charged, respectively, via com-

mon cash desk terminals and money machines.

As an alternative thereto, it may also be provided
that the entire OBU 3 is detached from the attachment
on the windshield, and that a smart card chip contained
therein in which the sensitive data are stored is re-
charged, or read, respectively, outside of the wvehicle,
via cash-desk terminals appropriately equipped with an
infrared writing/reading head.

In the particularly preferred embodiment, a combi-
nation with a cellular phone (GSM-0BU) is provided, as

{ explained before, and this combined 0OBU 3 preferably is
supplied with power from the car battery. Here, too,
preferably all sensitive date are stored encoded on a
smart card chip, read-out or charging, respectively, of
the same being possible via the cellular telephone net-
work.

The mobile radic device 10 may be equipped with a

hands-free talking device, cf. the hands-free talking

device connection 23 in Fig. 2, as well as the diagram
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card unit, respectively. The OBU 3 may be battery-oper- ated, and pt; pays;
e.g., be fastened by neans of a clanp in the region of the interior h
rearview mrror in the vehicle on the window shield in the top mddle -
part thereof. In this case, no-cables to the electricity of the vehicle
are required. Al the sensitive data are encoded and stored on the snmart
card, and this smart card can be read or re-charged, respectively, via
com non cash desk term nals and noney machines. As an alternative
thereto, it may also be provided that the entire OBU 3 is detached from

t he attachnent . on..the w ndshield that. a smart, card_chi p contai ned
therein in which '?:hleg'se%\gvI qﬁ% %aCE%laQ‘?]earét%l?%%e i L0 HICEHIRE R ePiTead,

ively, Qsi; ' ' h- desk. t i nal .
Appropr 1 Atel y S pRgh T 2h Y o st S SIS SRR 78 Hhe

particul arly prsgicanetenhadidmiftecd lug B4 | o WiR | reRgone
(GSMOBU) is provided, as expl aienced Igée)?;lr eg{ and this %oﬁ%e%f%g

preferably is DSRSpldosuhum itda tpiawerurfiro t hies cadnisd ted Y . whierf&int ORe
preferably all sensitive data are stored encoded on a smart card chip,
read-out or ch&ffFdanrdEdpedunalipn glay the s dme auiunpdosstitbl shei a t he

cel lul ar tel ephane, net- work. The bil e radio device 10 may be equi pped
with a hands-?lﬁé‘ st%ltrlﬁ% PRAIE r%‘fl%e?%aﬁﬂigﬁcr‘%%i« K FRPrRY} 26

connection 23 LR HQmmdndS Mo ddle i agram

A further possible modification consists in that
the OBU 3 is temporarily removed from the vehicle 2 and
transmits information from outside of the vehicle 2 to
a special bidirectional DSRC equipment so as to carry
out calculation of fees.

By an appropriate programming (with the program
possibly being stored in memory 16'), the processor 16
of the stationary beacons 4 may also be adapted to pe-
riodically carry out a self-test, wherein, i.a., the
power supply just as the functioning ability of the
transmitting and receiving means proper can be tested;

' likewise, the memory 16’ itself can be subjected to a
test. In case of malfunction, the radio device 17 - if
still capable of functioning and equipped with an emer-
gency power supply - may transmit a malfunction report
to the central data processing device 15. Alterna-
tively, the system may also be equipped such that the
stationary beacons 4 periodically transmit a functional
ability report, e.g. every 15 minutes, to the data

processing device 1%; if this report from the station-
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- 18 in Fig. 3 where a cellular phone 10 including a con- nectjng p?gg“24hu
to a hands-free speaking device 25 is shown; to the connecting plug 24,

at the sanme time the DSRC comrunication unit 7' is connected, wherein the
fee-charging function may al so be ensured with the hands-free speaking

devi ce 25 connected, by appropriate progranm ng of processor 11. A

further possible nodification consists in that the OBU 3 is tenporarily
renoved fromthe vehicle 2 and transmts information from outside of the
vehicle 2 to a special bidirectional DSRC equi pnent so as to carry out

cal cul ation of fees. By an, appropriate programming (wWwth the program

possi bl y bei ng %8 or%eeoa(chF‘F1 rfgérfgc%/g 5 ,a‘f]ﬁ’e‘_’%r%rce"slé Pag-d@EeyREngdat j onary
whorein, i a, The AR kA 48 B TG i B P16 §ou St e
transmtting arg l£eRi MUHETRMD PR r &P $EKEkon | 4 KMk S8 _t he
menory 16' itself can be subjected to a test. In case of malfunction, the

radi o device lportdd tcsttiHd nwapaddeimd gerdridl ngo atkh €04l BREEkMHEN an
enmer- gency power_supply - may transmt a nmalfunction report to the
central data prR&cedSnRTd WSAY OCKBIr An ekoratidvel y, the system may al so be

equi pped such that E&g Statjonary beacons 4 periodically transmt a
functional ability FPefd®: %. FReRAQFEMIGR Rk SUCh @ (3R frgest of

the stationary beacon 4 is illustrated. In Fig. 4, at
26 the triggering of the self-test is generally inid-

, cated, while the execution of the test is illustrated

e at 27. For triggering the test, a time-interval infor-
mation derived from the clock in processor 16 may serve
as trigger event, such as "daily 8 o’'clock a.m." or
"every 15 minutes", this triggering being illustrated
at 28 in Fig. 4. At 29 it is furthermore shown that the

self-test is triggered from the outside, e.g. by the

central data processing device 15. Block 30 shall indi-
cate quite generally that also other possible trigger-
ing modes are possible.

{ When carrying out the test, as indicated at 27 in
Fig. 4, at first the voltage supply may be tested, cf.
block 31 in Fig. 4. Then the transmitting unit proper
(cf. pos. 5 in Fig. 2) will be tested, particularly as
to which extent the infrared diodes of the transmitting
unit are ready for operation (block 32). According to
block 33, a test may then be carried out regarding the
integrity of memory 16’ and processor 16 etc.. At 34

the decision is indicated in Fig. 2, whether the
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processing device 15; if this report fromthe station - 19 2 2 Lvrl&ﬁéfyzma
beacon 4 does not arrive at the pre-deternined tine, this is recognized

by the data processing device as a malfunction of the respective beacon 4
and re- ported to the nonitoring personnel so that a checking and repair
may occur on location. In Fig. 4, the procedure of such a self-test of

the stationary beacon 4 is illustrated. In Fig. 4, at 26 the triggering
of the self-test is generally inid- cated, while the execution of the test
is illustrated at 2.7. For triggering the test, a tinme-interval infor-

mat i on derived froq%$£e clock in processor 16 nay_serve as trigger event,
such as "dai | y 8BS RGDHILL T AT WOBKIRG | (G&ERR T 1 bsPT BRF s (PREBEEr Vh
being illustrat in Fig. 4 9.jt_jis.furtherpmore shown.that the
sel f-test is tﬁ?ﬁéﬁ?% r%%%t%% i s¢%%?_%égf6%%£%%é’ tent? H233eg oo
processing devitee al.odp 0Pk 3% shalls i redatSr Guid engeret al LyethaL al so
ot her possible trigger- ing nodes are possible. Wien carrying out the
test, as indi c&tectcattlidh iagafi gstakt athd igslf thesvodt a9es Supphyamaybe
tested, cf. Dblock 31 in Fig. 4. Then the transmtting unit proper (cf.
pos. 5 in Fig. 2madifundidqresisedoyadt ixwepdst asill coodichaezoedinghe
i nfrared di odes o&ﬂyhﬁct%gnsnittin unit are ready for operation (bl ock
32). Accordi ngttoo ock 36 to a certral maintenanceé unit, e.g. the
central data processing device 15 according to Figs. 1

and 2.
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bl ock 33, a test may then be carried out regarding the integrity of 22 AF] 200
menory 16, and processor 16 etc.. At 34 the decision is indicated in Fig.
2, whether the - 20 checked units are working (output J) or not (output

N). If the result of the test is positive, it is passed on to a |loop 35
and it is waited for the next triggering 26 to then again start the
self-test at position A. If a malfunction is found, a report will occur

according to block 36 to a central nmintenance unit, e.g. the central
data processing device 15 according to Figs. 1 and 2. PCT/ AT01/ 00030 New
Claims 1. A systemfor automatically charging fees when pre- determ ned
positions are passed, conprising a communi- cation devi c@qRHATHY/00030

dedi cated short uni ca- tion (DSRC) that is intended for an at
| east tenporarym&%pggﬁgﬁggy installation, and at |east one nobile conmu-
nication unit (7) for dedicated short range conmunica- tion (DSRC),

wherein the DSRC comruni cation device (4) provided to be stationarily
installed is addptedaf eystemartos tdutgaddiiclmgt idadday i fadd dids gl feand,

thus, its position of installation to the nobile DSRC comru- nicat’i on
unit (7), char adlederrdaeich posdttidns BSRC peemedyumicmmir iEi me\d csonndini -
provided for statiqnary, installation and the nobile DSRC comuni cation
unit (7) cation device (4) for dedicated short range communica-
tion (DSRC) that is intended for an at least temporary
stationary installation, and at least one mobile commu-
nication unit (7) for dedicated short range communica-
tion (DSRC), wherein the DSRC communication device (4)
provided to be stationarily installed is adapted for
transmitting information identifying itself and, thus,
its position of installation to the mobile DSRC commu-
nication unit (7), characterized in that the DSRC com-—
munication device (4) provided for stationary
installation and the mobile DSRC communication unit (7)
are designed with infrared transmitting, or receiving
units, respectively, that the DSRC communication device
{ (4) provided for stationary installation is adapted to
transmit information regarding fees taken from a memory
(16’) to the mobile DSRC communication unit (7), to-
gether with the information identifying itself and its
position, and that the mobile DSRC communication unit
(7) has an associated fee determining unit (8) for de-
termining the respecﬁive fee on the basis of fee infor-

mation transmitted by the DSRC communication device (4)

provided for stationary installation, as well as a

-22.



are designed with infrared transnitting, or receiving units, 27 AR
respectively; that the DSRC communi cati on device (4) provided for
.stationary installation is adapted to transnmt information regarding fees
taken froma nmenory (16') to the nobile DSRC comrunication-unit (7), to-
gether with the information identifying itself and its position, and that
the nobil e DSRC comruni cation unit (7) has an associ ated fee determ ning
unit (8) for de- termning the respective fee on the basis of fee infor-
mation transmtted by the DSRC conmuni cation device (4) provided for
stationary installation, as well as a-222 LT . , ~5Ciul

PCT/ AT01/ 00030 booking unit (8) for entering the detern REB/AEELVA0Q30

val ue account Ak ﬁstenlac? L % g to claiml, characterized in_ that
t he DSRC connunlga? oRY9deTtte % P SRFERLRA BRe dehprmipsfcipradinpt t er
(5) for an exclu§5 §e |g 86H§£I0n transm ssion to the nobile comunication
unit (7). 3. A sys em AcCor rhg to claiml or 2, characterized in that
t he DSRC comruni cati on device (4) provided for stationary installation
contains a clock (16") and transmits information indicating the respective
point of tinme oP.transsyssemnaptdhdifng tof olathi op tHephityrikzeq kksel f.
4. A system according to any one of clains 1 to 3,
that the DSRC communication device (4) is arranged as a
mere DSRC transmitter (5) for an exclusive information

transmission to the mobile communication unit (7).

3. A system according to claim 1 or 2, characterized
in that the DSRC communication device (4) provided for
stationary installation contains a clock (16") and
transmits information indicating the respective point
of time of transmission with the information identify-

ing itself.

4, A system according to any one of claims 1 to 3,
characterized in that the fee is deducted via a mobile

( ' value memory, e.g. a value card or the like value car-

rier.

5. A system according to any one of claims 1 to 3,

characterized in that fee is deducted from an external

account.

6. A system according to claim 1, 2, 3 or 5, charac-

terized in that the fee is deducted via a subscriber
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characterized in that the fee is deducted via a nobile value nenory, g.g,

a value card or the like value car- rier. 5. A systemaccording to afy oh
characterized in that fee is deducted froman externa
account. 6. A systemaccording to claiml, 2, 3 or 5 charac- terized in
that the fee is deducted via a subscriber
of a tel ephone account.

.of clainms 1 to 3,

P

characterized in that the nobile DSRC communi cation wunit (7) has an
associ ated cryptographic unit (9). 8. A systemaccording to any one of

clains 1 to 7,

characterized in that the DSRC communi cati on device (4)

provided for stationary installation has an associ ated EeCTPFRAGLADVOS0
unit. 9. A systen1accordin% to claim7 or 8, characterized in that the
&

crypt ogr aphi ¢ uRPEeroPinas
according to any one of clainms 1 to 9,

DSRC comruni cation wunit (7) has an associated nenory (11') for storing

the " informatiop tragSglLtell Bkchha:HEREL QM BhEAbE0R: dRns 102 ),

characterized in that the mobile DSRC communication

unit (7) has an associated cryptographic unit (9).

8. A system according to any one of claims 1 to 7,
characterized in that the DSRC communication device (4)
provided for stationary installation has an associated

cryptographic unit.

9. A system according to claim 7 or 8, characterized

in that the cryptographic unit (9) has a temporarily

changing encoder.

10. A system according to any one of claims 1 to 9,
characterized in that the mobile DSRC communication
unit (7) has an associated memory (11’) for storing the

information transmitted by the DSRC communication de-

vice (4).

11. A system according to any one of claims 1 to 10,
characterized in that the mobile DSRC communication
unit (7} is equipped with a DSRC transmitter, and the
DSRC communication device (4) is equipped with a DSRC
receiver, and the DSRC communication device (4) has an

-24 -
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7. A systemaccording to any one of clains 1 to 6,

lephpBeapiccpunghangi ng encoder. 10. A system
characterized in that the nopbhile
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11. A system according to any one of claims 1 to 10, characterizedzﬁ%ﬁpﬁzmi
that' the nobile DSRC communi cation wunit (7) is equipped with a DSRC
transmtter, and the DSRC communication device (4) is equipped with a
DSRC receiver, and the DSRC conmunication device (4) has an -24
PCT/ ATO1/ 00030 associ ated fee charging unit. 12. A system according to any
one of claims 1 to 11, <characterized in that the nobile DSRC
communi cation wunit (7) has an associ ated nobile radio device (10). 13. A
system according to claim 12, characterized in that the nobile DSRC
comuni cation unit (7) is in con- nection with the nobile radi o device
(10) via a DSRC equipment. 14. A system according to cl FFFAST01/00030

characterized i it i C nication unit (7) is directly
connected in one%su%%%%&fhfe@%o%%%i%%w ce (10). 15. A system
according to claim 14, characterized in that the nobile DSRC

comuni cation unit (7) shares one housing with the nobile radio device
(10). 16. . A syistem @ aysiien decardinneofany) s d2 dtaidhs 1 to 11,
characterized in that the nobile radio device (10) is adapted for
transmtting i nfallaradterized verthatt the aolpile IR Eomombeatilay. 17. A

systen1accordinqugo any qne of clains, 12 to 16, -25
it (7) has an associated mobile radio device (10).

13. A system according to claim 12, characterized in
that the mobile DSRC communication unit (7) is in con-
nection with the mobile radio device (10) wvia a DSRC

equipment.

14. A system according to claim 12, characterized in
that the mobile DSRC communication unit (7) is directly

connected in one unit to the mobile radio device (10}.

15. A system according to claim 14, characterized in
that the mobile DSRC communication unit (7) shares one

{ ©  housing with the mobile radio device (10).
16. A system according to any one of claims 12 to 15,
characterized in that the mobile radio device (10} is

adapted for transmitting information to a central data

processing machine (15}.
17. A system according to any one of claims 12 to 16,
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22 ~. F' R20 1 PCT/ ATOL/ 00030 characterized in that the nobile radiq%feggcﬁh
tat Ki hg™

(10)"is a cellular phone electrically connected to a hands-free

i ng'

"device (25). 18. A systemaccording to claim 17, characterized in 1hat

t he nobil e DSRC comuni cation unit (7') is con- nected to the electrical
connecting point (24) between cellular phone (10) and hands-free tal king
device (25). 19. A system according to any one of clainms 1 to 18,

characterized in that the stationary DSRC comuni cati on

device (4) has an

associ ated nobile radio device (17). 20. A system according to any one of
claims 1 to 19, characterized in that the stationary DSRC communi cati on

device (4) has an associ ated sol'ar energy device (18)

as

Y.

21. A t ' ; f ' t i .acterized |
Chat tho DORC coaanaresriaad 3 Eae il Bopdas sd%io BRI 0d B
self-test, e.g cbonuaBeckimhe IRRRHRRIIPRnRE S Wt G the

communi ca- tion device, respectively. -
talking device (25).

-+

18. A system according to claim 17, characterized in

that the mobile DSRC communication unit (7’) is con-

nected to the electrical connecting point (24) between

L cellular phone (10) and hands-free talking device (25).

19. A system according to any one of claims 1 to 18,

characterized in that the stationary DSRC communication

device (4) has an associated mobile radio device (17).

20. A system according to any one of claims 1 to 19,

characterized in that the stationary DSRC communication

device (4) has an associated soclar energy device (18)

as a power supply.

21. A system according to any one of claims 1 te 20,

characterized in that .the DSRC communication device (4)

is adapted to carry out a self-test, e.g. for checkihg

the power supply, or the functioning of the communica-

tion device, respectively.
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