*159159* A System for Automatically Chargi ng Fees The invention relates to
‘a system for automati- cally charging fees when pre-determ ned positions

. are passed,

e.g. for collecting road toll or parking fees,

communi cati on device for dedicated short range connunicatdmmmm
is intended for an at |least tenporarily stationary installatiq
| east one nobile comunication unit for dedicated short range

n
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comuni cation (DSRC). Such a systemis disclosed in WD 99/33027 A In
a system in particular for collecting tolls from notor vehicles,
so-called "virtual,, toll stations are used which enter into a

bi di recti onal
vehi cl es pass

comuii SMstep fgn Rurematicaddah Charging Feems when t he

these stations. Infornmation regarding the position of

vehicles is transmtted to the vehicle-borne device via a system such
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| ocating the vehi- cles is relatively inprecise and

unreliable, angaaissd, they detar rioldtdcimnddate Anpad rirdd fidws vi rtual
toll station is unsatisfactory; noreover, the devices required for th
system are conglomprhind nex gersingminication device for dedicated short

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 99/33027 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 position 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 quite similar system is described in
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A quite simlar systemis described in - 1 WD 99/ 48052 A. This includes
an identification.of the vehicle-borne conmunication unit by neans of,
.e.g., a smart card which is read out upon enquiry by the sta- tionary tol
station, thereby identifying the associ- ated vehicle. The stationary tol
‘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 comrunication processes. Moreover, from
WD 99/ 66455 A a road-borne control for a toll device installed in a
vehicle is known. For osition determ nation, a GPS device is provided so
that the road- B8 P8 /&322 mddHS ddif IBlese @y nidasd- 1 ocatigenhtqf j e
respectively, Qy nmeans .of GPS at it.s re- spective site of installation. A

speci al dedi cated —quré}gg?comact&qrbﬁn% od*FW grt iTH ar ausf' ng
o Board UniT e G EE e N SR ST SR o SR
adj ustment of therdagr e 1of Jmdulat, AhdSwf -1 dantied idy tdite mlidation of a
carrier wave. This, too, is a bidirectional conmunication between
stationary in- ated vehicle. The stationary toll station furthermore
communicates with a central computer 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-



stal l ati ons (beacons) and vehicl e-borne units, wherein nothing is said on
-obtaining an information regarding the position. It is an object of the
.invention to provide a sys- temof the initially defined type which is
character ized by a sinple configuration and nevertheless, reli- able
functioning, and which thus is inexpensive and also sinple to instal. The
inventive systemof the initially defined type 1is characterized in that

t he DSRC comruni cati on device provided to be stationarily installed is
adapted for transmtting information identifying itself and thus, at

| east indirectly, |ts position of installation, to the nobile DSRC
communi cati on dfied bvh a @W%mn%@ﬁl%@q%m%ﬁﬁm%s ngalel- vi ces,

such as GPS, or S specti vel he con} Iex rograns required
therefor are n5¥ﬁﬁ%gwa§% 'fﬁgiégﬁﬁ%h o |

“stationary DSRG (§§¥% qylce in short herelnafter for the sake
of S|an|C|ty) prOV| or t least tenporary sta- tionary

installaltion transmife %ﬁfé?&rllv%t %y&%ﬁ ideyitH irAnd £1N4s deGatdd%yp
information; this information allows for an unanbi guous |dent|f|cat|on of

t hese stationaryg dtmracticdEide idewieas e OIRES cotmurdasit ididideactdey,

their position. The stationary comruni cati on devices my work

aut ononmousl y, @rodeshrtendiss|gfratiespatiliwelnstalled is adapted for
transmitting information identifying itself and thus,
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



i.e. they need not be linked in a network, and prefera-

bly they work in

“transm ssion operation only, so that unidirectional DSRC commruni cati on
~wll suffice for a position determ nation or |ocating procedure. The pr

ent systemis excellently suited to be enpl oyed both in

open and in clo

a

es-
sed

“tolling systens,
proper, the pay-

carried out via the nost varying nmeans, such as via cards and card readi ng

or also in parking systens, wherein the chargi ng of fees
ment procedure, as the system operator w shes, may be

machi nes at gas stations or other paynent stations. If the stationary
comuni cation devices nerely have a transmtter function and thus need

not receive anpY§dens r sfhaufimobild chesignns it ifges mrapsr e the inay-
vehi cl es, they can be constructed .in a Ver.ﬁ;%ﬁ%e and thus | ow cost

manner. Al so t FEREAHIVIS Fdme Seds

data relating . f ehj ;Qi ontJ] - . 1o this.
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effected when @ si@! IRRAAr & PEANILANMLNIGIRE & IghPasshd e or after

two such comuni cation devices have been passed (driving in and

out).
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correspondi ng tostien qussnenrt Ertegrians .t T afly startd aevwerdonenali qeeyige and
need not be further ex- plained here. If tolls or the like are collected,
it may be sui OEHi€eS marely sEvna CRSROIddeufuwettiion and thus

need not receive any data from 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 technigques or programs therefor
are conventional per se and need not be further ex-
plained here. If tolls or the like are collected, it
may be suitable if the stationary DSRC communication
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, €.g., consist in indicating numbers or the like
designating the respective stationary communication de-

vice, wherein during the fee calculation the respective



device additionally transmts position information re- garding its site of
installation together with the in- formation clearly identifying itself.

. Depending on the systemof collecting fees, the position informati on may,
e.g., consist in indicating nunbers or the |like designating the respective
‘stationary comuni cation de- vice, wherein during the fee cal cul ation the
respective positions can be concluded fromthese nunbers and the anount of
fees can be determ ned accordingly. Particu- larly in the case of
col l ecting parking fees when vir- tual parking place "barriers” are passed
which are formed by stationary DSRC conmuni cation devices, it is
furthernore admlézgmlq#mrhﬁnmhmd tirorDIRE s murfens aridrttevi ce

contains a clock (e.g. in a proces- sor) and transmts information

i ndi cating the qmé"ﬁ‘é?ct‘ﬁléeﬁo‘{)rﬁarbfbec iR ST SR BRI h Rates§ -
formati on clear ti f e th ar k- i mes _.can be
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out. To allow fiQfz1a (eGPt 1R Of He IasPe el  d88a HiRY |- a the
nmobi | e DSRC conmuni cation unit, 1t is furthernore advantageous I1f the

stati onary DSREcxamtl-bynistaitiam ey iDERd reuMtitisduiiar ik edar didg
fees, e.g. fixed fee data or fee determning regul ations, taken froma
menory, toget hdruniihermdre iadvanimdenus ivdemdvidary tihedelthe TIBRQ expect i ve
amounts of fees can | ) ) )

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
connection 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



be directly transmtted, or calculating regulations, such as data on the
“basis of which the fees for the re- spective case can be taken fromtables
.in the nmobile DSRC conmmunication unit, can be transmtted. In this
connection it is, therefore, suitable if the nobile DSRC conmuni cation
"unit has an associated fee-calculat- ing unit - e.g. realized by a
processor - for determn- ing the respective fee on the basis of a fee
information transmitted by the stationary DSRC conmuni - cation device. The
determ ned fee may then be entered on a value account, e.g. by neans of a

booking unit, in particular wwthin the nobile, or vehlcle borne, respec-
tively, unit (&F@@r@ﬂqlﬁl cransarid tas by e , t\/@I’Fé{%WY DHRG, Alammuscount

[l ch t I t | r known i n connegction
With ;J‘P&ea'r oS A5 JT‘%GS Th deharins dﬁff%%w“@y G5 Rea | §EF T rar
cards') My be diselvaitle idedit SQ cones) vl I Jeisl dde 58 fgpm an
ext ernal account n case o an ‘addi‘t’i ortal |Ie ra dé

deduction My pRIr%d RUGH WitHEGH L mbve, tdledeail_thre-bﬂhfe,wx!és;?é
advant ageously be possible if the fee is deducted via a subscriber's neter

of a tel ephone tadoedynt unfid plradisectcallleds st duardmrfitgudBEEnt vdeoess, it
is al so advantageous if the nobile DSRC communication unit and/or the
stationary DSREGheomadniec Adirndewidd dhande idssoilateed oSt 49 ¢ unit.

This crypto- . . .
yp se already known e.g. in connection with cellular

phones using value cards (SIM cards, or so-called
"smart cards") may be used, yet 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 via 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 various locating signatures will be



graphic unit nmay provide the respective transmtted in- formation with a
-signature, e.g.. |If the code-or the signature, respectively, changes
~continually, it will be practically inpossible for unauthorized persons to
get access to the received informati on. Not even the vehicle-borne unit
"can perform a decoding, and only at the paynent procedure proper, e.g. at
a paynent beacon or at a smart card nmachi ne, a hyper-signature cal cu-

| ated fromthe various |locating signatures will be checked, and only the
system operator can determi ne the genuineness and integrity of the code;
subsequently, the actual anpbunt due will be calculated and, e.g., be
deduct ed from thediast W PRIWhdhE FYStem qRessitse qasn datemninenthad

signature in a | og-.menory on the smart card, or in the nmobile unit (OBU),
respectivel y. ﬂ%ﬁllﬁm a&‘%c’éﬁiﬁgerlﬁryorﬁg The r SUPSREY ¥vays,
such as when r rGhar | t Q%lc .d -on. a chi 0 al an
appropriately g:qﬁergaﬁg!&&g‘as O&z{ﬁ et %Hr:]ia ,rbevmé;a?ikhurle%?tc aragrll g e ’srﬁﬁt card
via a cellul ar JRhRINE roy HRNEM AV SlifedeiPi oigh dsLharginy the
smart cards via a DSRC comruni cati on system The crypto- graphic unit may,
in principle, atorercode drite giegpanird iive d rifoy-enoyy toranga tdnetkt As
already results fromthe preceding discussion, it is suitably provided
that the nobi | €ASRC Workturfieamakiige pniitt HEBRWEN assmEctisr wendihe f or
storing the in- . )
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 mobile DSRC communication unit is
equipped with a DSRC transmitter, and the DSRC communi-
cation device 1s 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 transmtted by the stationary DSRC communi cation device. For a

" possible direct charging of fees via the stationary devices it has al so

. proven to be suitable if the nobile DSRC communication unit is equipped
with a DSRC transmtter, and the DSRC comruni - cation device is equi pped
"with a DSRC receiver, and the DSCR conmunication device has an associ at ed
fee charg- ing unit. Furthernore, it is advantageous if the nobile DSRC
conmuni cation unit has an associated nobile radio de vice. Here it is
conceivabl e and often suitable with a viewto a high flexibility of the

system if the nobile DSRC comunication unit_is in connection with the
no- bile radi o Vd&A cE8FS It YSe £ANEHY AR die @fitemnIsul takdfe vty a

bi di rectional, DSRC,.co ni cati.on. i.prent On t he ot her nd, it.is
advant ageous f ISt g31 f&(ﬁ%ﬁgogtli U_,Oﬁ ftri%é"yr%_kﬁ“}’e 158 %&ﬂﬁﬁﬁ%ati on
unit is it eCliorCoRARRIAGH I LNGHN L giikh ddindmbid:E Jiad] ndlgyd ce.
preferably shares one housing therewmth. For checking purposes and for
determ ning st aiile dddis ddviry vifdidhardaye ot soilisddami f the no-
bile radio device is adapted for transmtting information to a central

dat a processi ngprefehiaibdy Qp-ditriesrdldngl t ISR adimonurrigresnicssieguipmerd so be

used for the charging of fees via the central data processing nachine.
On 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 also 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




To provide further functions, it is advantageously provided that the
-mobile radio device is a cellular phone with a hands-free tal king devi ce.

_ 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 comruni cation unit can be connected at
this point of connection. This comuni cation connection may be nmaintained
when the connection for the hands-free talk- ing device is not in use.
Particularly for enabling a sinple updating of the information at the
respective stationary DSRC comuni - cation devices, it is, noreover,

advant ageous i fnfisamadtism @tarbneDIREREsHHIE Gdatorrgay ASRasamusisoci at ed
nobi |l e radi o device. The statignary DSRC communi cati on devi ces may be

equi pped with SESCA EPHIE e, TEd "G BTl AR AEFeRShndetitbhs to the
power malns Iy, é?fti%rn%‘i'a,ld;%Rt‘@htébn%{?fnﬂ%{a%rdnatd%t&%%”'ﬂ’as“ U e s g

aut ononbus energy sup- e respective statronary conmuni cat’ion devi ce

preferably is pipui1ded aMitd &5@sar energy device as a power supply. The
solar energy in this instance is sup- plied to a chargeable battery. For a

faul tl ess functioni mipd tsteas guraoywe MR tdoruurliara by csuideatilced fmatyh @eDSRC

communi cati on device or the DSRC comrunication unit is designed with an

i nfrared 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 radio 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



transmtting, or receiving device, respectively. It is also advantageous if
‘the DSRC comruni cation device is adapted to carry out a self-test, e.qg.
~for checking the power supply, or the functioning of the conmunication
device, respectively. In case a malfunc- tion is determned at a self-test,
‘optionally a mal - function report can be delivered to a central nonitoring
site, if a radio device conprising an ener- gency power supply is provided.
In the following, the invention will be explained in nore detail by way of
preferred exenplary enbodi- nents illustrated in the drawi ngs to which
however, it shall not be restricted. In detail, in the drawings Fig. 1
schematical |y shedd tiet frees@ntmiahashy iTn getentodiirerthe glraybinast i ng road
tolls, wherein a toll, road is illustrated in a_schenatic top view, show ng

two vehicles, as welfit%s it FERGPE R HNSs HORIFEFL LSS b8 rifual
toll-collecting site’. .. reqver-, ..vehi cl e-borne unit i.s separately
1l ustraced: R gl SREREed i Vg Rl Midnsih LAY

t Fig. 3 isqal i t:rat : f : art of
system Fig. 3.,$hemat '1| Al Adtdiptina aec%lcql:lcﬁ?rﬁ;lgtll"g ﬁcg) N 6w, ﬂc{%ﬂ’g} P

t he vehicle-borne 1 nstallation and 1n- a ree talking device
and a DSRC comBwd veldld1@s Unid wellld d8 Ghef sshawsn adnippmeaha tordVitsdd ati ng

the carry-
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 toll. For this purpose, the present fee-
charging system comprises 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; moreover, the system includes at least tempo-
rarily stationarily installed locating beacons 4

equipped with DSRC communication devices. These beacons

- 10 -



ing out of a self-test for the stationary communi cation 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 | is
illus- trated on which vehicles 2 are to be sensed for collecting a toll.
“For this purpose, the present fee- charging system conprises vehicl e-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 systemincludes at |east tenpo- rarily stationarily installed |ocating
beacons 4 equi pped with DSRC conmnuni cati on devi ces. These beacons - 10 4
may be stationdr MY RSuMtEEIaH 146 TS MS3IEh 2 198y 1P iuiiisheryr ound,

Yoad as ror qUETEE Shd 1t S BRI 2t P et o R Hfanner .
The (temporari lieco LaticaNain IR, COMIRUNGR! | clPMidies. dobf TRd Stat i onary
eacons 4 in short herernaf- ter for e sake of sinplicity, preferably are
equi pped Wi t h gulfded ethd rRRPHrsHiaR, ¢ GRS thatd Gl avddnditgidry enitted
infrared signals (information A), cover a sec- tor-shaped |ocating range 6
ext endi ng over mamnera few neters.
The (temporarily) stationary 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 is shown, and this mobile DSRC communication

unit is illustrated at 7 in Fig. 1.
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Instead of the infrared transm ssion devices 5, of course, also
conventional mcrowave or radio transm s- sion devices as such are

_ concei vabl e providing a cormmu- nication nerely 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 transm ssion is preferred over the other possible nodes of
transm s- sion. In correspondi ng manner, the vehicle-borne units 3 contain
a (nobile) DSRC comuni cation unit, in particu- lar with a suitable
infrared receiver, cf., e.g. also W) 99/03218 A, in which an exanple of a
suitable IR re- cei V& 3 SIIHIFWN comd LITs biss /| &hesRE sE@FnaTceitdislwlvni t

is illustrated.,at 7 i.n Fig. 1. -, In _a mni,mum conf.iguratio the system
accordingly i slse(ﬁﬂudﬁé’c?‘%rﬂréxmv‘fl#h r r‘?é"rﬁmtltqurjr&%tsgtq ybé?%c
transmi ssion beaconsAA% 8l &% . J GRa1viN0 bl Le  BSRG Fompn sat i on
units 7, these nnqgﬁé comruni catron units opti ona chhavin an

associ ated fee pemcC RN caAbDeRKItE) UNithdbe YIS & CRIA G d dors hown
in Fig. 1. This booking unit 8 may be realized by a processor in a per-se

conventi onal nemidrs 7The tiaid 16 yDIRE icoman asscatiianrediiide &aieynla tsiorbe

equi pped with a cr{Pt01 graphic unit or an _encoding unit not illustrated in
and booking unit 8, as is schematically shown 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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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 transmtted or received, which are transmtted
by the stationary beacon 4, with a continually changing signha- 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 decodi ng neans,
and de- coding will occur only at the actual paynment procedure, e.g. at a
paynent beacon or a conventionally designed smart card machine, where a
"hyper-signature" calcu- |ated fromthe various |ocating "signatures" by

the OBU will BeSHfEKer Spngseduss £u98sitda dega ghaading daity t he
system operator_w t.h hjs correspondi ng devi wi.ll .be capabl e of

dgt er ni n!ong thgeﬁlﬁ’e‘% iaﬁ‘ffraﬂ?ﬁ aﬂ:-a t et(jﬁetcie%‘eﬁeﬂ‘él éﬁ’cc?dé’gen?orﬁ%%iii on.
For instance, t; | (R R rym h§ I qﬂﬁg;'v har ge
due, fromthe 622‘&1(%%%cé§ ?Lﬁlg dcﬁlaﬂtaall (r(i:g%:d:ial\?e alré}%ﬁ o‘:’ln(%zc?atngL S rfeod%%er eign

in a menory nolgsord Ig Usld AeRfhAdimietald Ml ASS QERRA @t M WOPrQees- sor
8 and regarding the vehicle category etc., cf. the information flow
denoted by B i nrficgsnathi cand 12w Hesrotddiksy feednidigde Idetitcted Thain a val ue
account provided in the OBU 3, wherein the value account nmay, e.g., be
real i zed by a Vdlige fesr will e degvatied dimpmora yadiug account provided

in the OBU 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 OBU 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 1l1’) 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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card, or by a chip. In the preferred exenplary enbodi ment illustrated,

~nmobile radio device is additionally provided in the

~is illustrated

formed by a substantially conventi onal

respective vehicle,

a

as

at 10 in Figs. 1 and 2. This nobile radio device 10 may be

cellul ar phone (GSM UMIS etc.),

and it may be provided separately fromthe OBU 3 proper or conbined into a
. Preferably, the OBU 3 and the nobile radio device 10 may
even share one housi ng, wherein conponents usable by both, such as

processors, may be used even though a separate proces- sor 11 (with a

unit therewith

menory 11') is

shown for the nobile ra- dio device 10 in Figs. 1 and 2,

whi ch processo@s ¢s coheasttadald va sdiowre @td Wniin FAg.TRe rifditdiaseartsya ssi on
unit proper for Lransrﬁ%ﬁdl¥% and receiving is illus- trated at 13 in Fig.
t5

2. 1f it is a S&FESatke

or information

as 1 s schematica own at 14 i'n

y

two units 3 and HENAR R DU JNQRINEGING HREa 14dd,d he
housing interior may be short, it may, e.g., be provided on a comon

printed circui aligarich tAzaveasd laldd dHmtpreases salrso 8 rdridcessorns 8 and
11 may be realized by one single processor.

realized by one single processor,

As 1is, 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 on 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 processing

- machine 15 may be provided which is adapted to convey infornmation 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
information 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 tinme etc.. It may, noreover, be

al so provided that informa- tion, such as on the incident traffic (by
counting the pdss mpaahi d & s ta addav tfar Bp urerhiigiomarlodsa= cons
4 to the central data rqcessigﬁinachine,15. t he ot her. hand, the

i nformation fl dWDFr &Rt e O SR @B IR £he tvehid Sertral data
; ; Cen ; ¢ : .
processi ng devi cei #OF%\/C{ Sl ,th%o:#eﬁg%%gtvae fols gcé%tﬂ%n% taeevtle

1 : . $ 5 .
charged or actual mat’i on” T egar fees. ocating i nformati on

A which is transpidd add rioreddieed Reasons thd:0 |t he vahisdfis-enhorid ad-he

vehi cl e-borne wunits 3, contains data clearly identifying the respec - 14
ti ve beacon 4 swmids ifrp mild.ov ,f athears tatairdriago ksed agad -4 idtgnpfigeosd tion
determ nation of the vehicles 2. To activate the respective conmuni cation
device 5 (witpndeessdy dfed @ raansif tigmoprasdss apparidiit dm alsoci-
ated, 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 that also information indicating the re-
spective time of 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 i1s 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 1is 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-
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tail in Fig. 2, the stationary beacons 4 conprise a processor 16 (e.g. pP
m croprocessor) wth 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 vidual conponents of the stationary beacons 4, preferably a solar
cel | device 185e3NSCovitdey ©¢SkhicEH Yamadjsp o friansatidltere fargdalsine It tery

with a charging,device (not .illustrated) is ociated in a canventional
nmanner; such g(?lag:r ti’r?éé GFefeioted 55 VEL ARG TOb e ¢ clest

requiring any hurifgr %Q%%F id%té'smav}agfwat{h A gl a ol s%%gnegsulop' y

has jUSt been nmen- t|0n§a , a conven on mal nsS may, O course, . pr o- .
vided just as weldh sAnhditiaRpa=er ad RenReacoRT 4cie o remlalesinple in

their structure, which is due to the fact that, as far as the

comuni cati on Wath,t hakiely dhas10® iemsder alk® icerohed ndspeaeedtmnl y have

a transmtter function, so that they need not receive any data fromthe

vehi cl es infrared transmitting unit may be designed in a per-se
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 asynchronously, 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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2. This also does away with the necessity of storing such sensitive date

- as anmpbunts of fees and vehicle data, making things easier also in this
respect. The infrared transmtting unit nmay be 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
menory 16', and the radio device 17 may, e.g., be a GSMtransmtter/re-
ceiver for renote service and renote admi nistration. 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 VhiacPREHENRT & Fatdd R&Fedd thegs Rraadd e ihaI8d: themto

the central dat.a proc- .essing device.1l5. .In _the pr.eferyed.enbodi nent,

however, the l}@aeg’&%atioé’r & %_lf?ryel fse&i?lspﬁ)&?nf mr{ﬁ%ﬁ'sﬁlﬁ? §> erati on,
as mentioned befgpe,the GON{UQYS Jfg%[}ﬁ?nliq &{eo%e%p JUiQfdTetiion £ early
identifying the respective beacons I'nformation el'ng consi dered as

essen- tial. Thaheaeons 4HUSEHRN ORRY s e L518] Y Ay 10-a s |oe and
asynchronously, and due to the transmtted information A, they can each be

identified for the vhamt ivirgwdu pdmbdatg .ngumtodeche e rsoram ttiorc aray ailgo t he

nec- essary calculation of fees. If the stationary beacons 4 are to be

associ ated - 1é&¢e useful in tolling systems - e.g. for checking pur-
poses - so that also there they are preferably co-
transmitted.

Moreover, the transmitted information A may al-
ready contain a 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 logfile 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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to a parking area and parking fees are to be charged, information A may,
~as has been nentioned, also co- transmt information regarding the
respective tine of passage of the vehicle so as to enable a cal cul ati on of
" the duration of parking. Such tine information may al so be useful in
“tolling systens - e.g. for checking pur- poses - so that also there they
are preferably co- transmtted. Mreover, the transmtted information A may
al - ready contain a fee information, wherein, e.g., data are transmtted
on the basis of which the respective fees are determned in the OBU 3 with
t he assistance of _tables stored there, yet it is also possible to di-

rectly transmi Cafive Wddui FEFRAAFIMES-Yof BU Fe maat ba hatkgrvpwper-
Fro 2. the coftirll Gich i SBeGeiTo - M TPB SEOiRet FL O ¢ v Tei e, 20
dovi ces 13, redpectivay o 4 e RhE PRIkt AR by Uy T
connected to aMEEETSn he Wind¥W WHEWIA 1% [0 idD MBS Yatni t, which
has an asso- ciated nenory 22 with a data base. As has already been
i ndi cated, in tthersafpl €5t thhdaseddes stcarddlcesOBld Theme e tdeisiigned fiv t hout
a no- bile radio device 10, wherein it may be equi pped with

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 datg 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-OBU) is provided, as
explained before, and this combined OBU 3 preferably is
supplied with power from the car battery. Here, too,
preferably all sensitive data 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 radio 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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- an infrared receiving unit and a smart card, or SIM- 17 card unit,
‘respectively. The OBU 3 may be battery-oper- ated, and it may, e.g., be
fastened by neans of a clanp in the region of the interior rearvi ew nirror

“inthe vehicle on the window shield in the top middle 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 smart card, and this
smart card can be read or re-charged, respectively, via com non cash desk
term nal s and noney nmachines. As an alternative thereto, it may al so be
provided that the entire OBU 3 is detached fromthe attachnment on the
wi ndshi el d, and™ K@ -a 3serecar @%t&%:ﬁwq@edo tiferlaidy nich awfiQdtr t he

FenS L S AR oS S8 SLALAE S Sad PRl e a1 0 o
infrared writing/feadi éﬁ%a%onhﬂééﬂ?lé%[l%%lar % AR gé(n’r’ed tfmod;

conbi - nation mnth a cellular one provid alned

before, and thipsreodyniehiCGBY idrprefier bl yid _scqrﬁi%éde,d Méﬂbl&DVtQ{e fromthe
car battery. Here, too, preferably all sensitive data are stored encoded

on a smart carf@ecm'mrgiemi -fountc tdrore me@ygiaigo es pestunes] witdf thehe sane
bei ng possible via the cellular tel ephone net- work.
hands-free speaking device 25 connected, by appropriate
programming of processor 11.

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 15; if this report from the station-
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The nobil e radi o device 10 may be equi pped with a hands-free talking
“device, cf. the hands-free tal king device connection 23 in Fig. 2, as well
as the diagram- 18 in Fig. 3 where a cellular phone 10 including a con-
necting plug 24 to a hands-free speaking device 25 is shown; to the
connecting plug 24, at the sanme tine the DSRC communication unit 7' is
connected, wherein the fee-charging function nay al so be ensured wth the
hands-free speaki ng devi ce 25 connected, by appropriate progranmm ng of
processor 11. A further possible nodification consists in that the OBU 3
is tenporarily renmpved fromthe vehicle 2 and transmts information from
out si de of the A¢hRQAEMN th dogss Pl ATHHIVE e titvhAr oSt eFingfent so as

to carry out calculati.on.of fees. .By an appropyiate programing (wmith the
program possi lff‘erjei%:“g)‘Sstloq‘r &F9¥ PY1é0e R ﬁl%ccee%f&rnglége 0% he
stationary beacqn By dapt -, hLodi I ry.out a

sel f-test, V\:he%% % %}a a. ,naéttfligxpg)o%ver s%%pﬁtp%%q%&er z]io:e@[cﬁugl f4yur?§fd|' orynel ng ability

of the transmigdyitke arf HIRCHOHIND PRIRRBIICHD MdteH iecHideEW S,
the nenory 16" itself can be subjected to a test. In case of nmalfunction,

t he radi o devi emdlfrepaifr m&lyi [dcarapain d cafatfiwrct i oni ng and equi pped with an
ener- gency power supply - may transmt a mal function report

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 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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- to the central data processing device 15. Alterna- tively, the system may
- al so be equi pped such that the stationary beacons 4 periodically transmt

a functional ability report, e.g. every 15 minutes, to the data

" processing device 15; if this report fromthe station - 19 ary beacon 4

" does not arrive at the pre-determined 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 nmay 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
sel f-test is gER@ECHad Uit ad@ owrkimd o QU@ adutdtomast (HeEnuwstN)i s

illustrated 7. F tri [ t he test, time-interval infor- ti
der i ved 11 om t 4 CRGUE ST Oodtts CFE iy RORAE Vs O GHoPARRAA O uch as
n d H | 8 ] | ] " n . ) - " . . B . .

I Tustrated atcod TRE @0 £t g% e qr Bk Hefd R M

sel f-test is tnieOdQy athdd YPdihe s dhe S fBedthar GYiI@lordata 1f

processi ng device 15. Block 30 shall indi- cate quite generally that also
ot her possi bl e a maggemcting Medeowdie posIgure WwAaN ccrrury idwgandinde test,
as indicated at 27 in Fig. 4, at first the voltage supply may be tested,
cf. to block 36 to a central maintenance unit, e.g. the

central data processing device 15 according to Figs. 1

and 2.
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block 31 in Fig. 4. Then the transmtting unit proper (cf. pos. 5 in Fig.
-2) wll be tested, particularly as to which extent the infrared di odes of
the transmitting unit are ready for operation (block 32). According to
" block 33, a test nay then be carried out regarding the integrity of nenory
~16' and processor 16 etc.. At 34 the decisionis indicated in Fig. 2,
whet her 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 wll occur according to
bl ock 36 to a &&@imM#: mai ntenance unit, e.g. the central data processing
device 15 according to Figs. 1 and 2. Cains: 1. A systemfor
automatical ly charging fees when pre- determ ned positions are passed,

commun cac i on ( DSACa i dieilr o S Ubding N ot mre-
stationary i nsteldatliong mlaéldrﬁ,a%tré)%ss@am | QnEATBAHE af | Qb 2~ (7)

for dedi cated short range conmmunication (DSRC), characterized in that the
DSRC conmuni catsitdrordeldvde o 4)4 )priod Mﬁcmdmi sitmdrtonaridey conitiraildegd i S

adapted for transmtting information iden-
tion (DSRC) that is intended for an at least
temporarily stationary installation, and at least one
mobile communication unit (7) for dedicated short range
communication (DSRC), characterized in that the DSRC
communication device (4) provided to be stationarily
installed is adapted for transmitting information iden-
tifying itself and thus, at least indirectly, its posi-

tion of installation to the mobile DSRC communication

unit (7).

2. A system according to claim 1, characterized in
that the DSRC communication device (4) is merely
adapted as a DSRC transmitter (5) for an exclusive in-
formation transmission to the mobile communication unit

(7).
3. A system according to claim 1 or 2, characterized
in that the DSRC communication device (4) with the in-

formation clearly identifying it, transmits position

information on its location of installation.

4, A system according to any one of claims 1 to 3,
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tifying itself and thus, at least indirectly, its posi- tion of
installation to the nobile DSRC communication wunit (7). 2. A system
according to claim1, characterized in that the DSRC comruni cation device
" (4) is merely adapted as a DSRC transnmitter (5) for an exclusive in-

" formation transm ssion to the nmobile comunication unit (7). 3. A system
according to claiml1l or 2, characterized in that the DSRC comuni cation
device (4) with the in- formation clearly identifying it, transmts
position information on its location of installation. 4. A system
according to any one of clains 1 to 3, - 22 characterized in that the DSRC

conmmuni cati on r(;a&t(%lz%ﬁtnaltﬁ@ta tél%a@F@l@qquartd@md@mﬁ ordvat i on
di t th t 1 f ot th th

|t or mat 1 on’i G HERIRy 4 (osak e 6‘*A§g;£&e AR AR SN B 1 ai

1to 4, charagaecrl C%Hees e@?ectﬁ]%e[) ctorgpryl(}@et %1 g{stqﬁrésdi) transmts

|nfornat|on regar dat'a or n1n|ng
regul ations, tak_% fa}mlalmatqrdh ﬁ%@ﬁmﬂﬂg@ helsanid, h the information

identifying itself. 6. A systemaccording to claim5, characterized in
that the nobile DSRC conmuni cation unit (7) has an as-
5. A system according to any one of claims 1 to 4,
characterized in that the DSRC communication device (4)

transmits information regarding fees, e.g. fixed fee

data or fee determining regulations, taken from a mem-

ory (16’), together with the information identifying
itself.
6. A system according to claim 5, characterized in

that the mobile DSRC communication unit (7) has an as-
sociated fee-determining unit (8) for determining the
respective fee on the basis of a fee information trans-

mitted by the stationary DSRC communication device (4).

7. A system according to claim 6, characterized in
‘that the mobile DSRC communication unit (7) has an as-
sociated booking unit (8) for booking the determined

fee in a value account.

8. A system according to claim 7, characterized in
that the fee is deducted via a mobile value memory,

e.g. a value card or the like value carrier.
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sociated fee-determning unit (8) for determning the respective fee on
the basis of a fee information trans- mtted by the stationary DSRC

comuni cation device (4). 7. A systemaccording to claim®6, characterized
in that the nobile DSRC conmunication unit (7) has an as- sociated booking
unit (8) for booking the determned fee in a value account. 8. A system
according to claim7, characterized in that the fee is deducted via a
nobi |l e value nenory, e.g. a value card or the like value carrier. - 23 9.
A system according to claim7, characterized in that fee is deducted from
an external account. 10. A system according to claim?7 or 9, characterized
in that the fef. s dedy&Etad AcEoxrEidssdd I¥etler BfarRchedigstbnid account .

11. A system accordi t.0 one of_claims 1 to 1Q, characterized in that
the mobi le DS ot RS hRY TP RIS S SR ARy pt ogr aphi o
unit (9). 12. A systemaccording to any one of clains 1 to 11,
characterized in that the DSRC comruni cati on device (4) provided for

stationary instig| at ioR e h@syGint b QR 00raPh ¢ ditactsd1 ASYyst em
according to claim1l or 12, character- ized in that the cryptographic unit
(9) has a tenpdn rtddty ttiwmarfgend cemts@tlerted via a subscriber meter of a

telephone account.

11. A system according to any one of claims 1 to 10,
characterized in that the mobile DSRC communication

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

12, A system according to any one of claims 1 to 11,
characterized in that the DSRC communication device (4)
provided for stationary installation has an associated

cryptographic unit.

13. A system according to claim 11 or 12, character-
ized in that the cryptographic unit (9) has a tempo-

rally changing encoder.

14. A system according to any one of claims 1 to 13,
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).
15. A system according to any one of claims 1 to 14,
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14. A system according to any one of clains 1 to 13, <characterized in that

" the nobile DSRC conmuni cation wunit (7) has an associated nenory (11') for

storing the information transmtted by the DSRC conmuni cati on de- vice

- (4). 15. A systemaccording to any one of clainms 1 to 14, - 24
characterized in that the nobile DSRC communi cation wunit (7) is equipped

wth a DSRC transmtter, and the DSRC comuni cation device (4) is equipped

with a DSRC receiver, and the DSRC comruni cati on device (4) has an

associ ated fee charging unit 16. A system according to any one of clains 1

to 15, <characterized int 2@1 nobi | e D% connunlcatlon unit (7) has
an associ at ed e BeFdiEs qtichhe TPy QQRRHQﬁQﬂf%QP<:Ia|n116

characterized i, ! hai) e r%ﬂ s %mﬂgﬂcc%gg%gm%teﬂaﬂf ik con-

nection with thé nDblle ra ) via a ommnuni ¢
equi pnent .. 18. D@R’@’%o%ﬁ‘dxﬁﬁ(‘c%rtcl'di‘ﬂ derideal )16, RRfFIRT A& 1 Déﬂtat the

nobi | e DSRC communi cation unit (7) 1Is dlrectly connécted in one unit to
t he nobil e radirecdgwiere (EHY) .thED DIRG wherardeeridmagidvd o ajidan Hhs an
characterized in that the nobile DSRC comruni cation unit (7) shares one
housi ng with t lasseghidted ddico dwrgiag 1@it.20. A system according to any
one of clains 16 to 19,

16. A system according to any one of claims 1 to 15,
characterized in that the mobile DSRC communication

unit (7) has an associated mobile radio device (10).

17. A system according to claim 16, characterized in
that the mobile DSRC communication unit (7) is in con-
nection with the mobile radio device (10) via a DSRC

communication equipment.

18. A system according to claim 16, characterized in
that the mobile DSRC communication unit (7) is directly

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

19. A system according to claim 18, characterized in
that the mobile DSRC communication unit (7) shares one

housing with the mobile radio device (10).

20. A system according to any one of claims 16 to 19,
characterized in that the mobile radio device (10) is
adapted for transmitting information to a central data

processing machine (15).
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characterized in that the nobile radio device (10) is adapted for
“transmitting information to a central data processing nachine (15). - 25

. 21. A systemaccording to any one of clainms 16 to 20, characterized in

. that the nobile radio device (10) is a cellular phone electrically
connected to a hands-free talking device (25). 22. A systemaccording to
claim 21, characterized in that the nobile DSRC comunication unit (7') is
con- nected to the electrical connecting point (24) between cellular phone
(10) and hands-free tal king device (25). 23. A systemaccording to any one
of claimse 1 to 22, <characterized in that the stationary DSRC conmuni cati on
device (4) has an associated nobile radio device (17). 24. A system

according to any one ofs &l@iMackdi2dy +FhARAURS iZedidtddhats the 20,

stationary DSRC conmuni cation device (4) has an associ ated sol ar energy
device (18) asharp@wridgiplin tHat Ay dayhlac aardiongdwd any(1ane iof £l ai s
1 to 24, characterized in that the DSRC comruni cati on device (4) 1is

desi gned wi t h @elilvflear edhanearssiatiinglly aasgwicbady taud thandssferste vel y.
26. A system accqrdi ng to any one of clainms 1 to 25, characterized in that
t he nobi | e DSRE3dHRAhITEHIGHh 2

22. A system according to claim 21, characterized in
that the mobile DSRC communication unit (7’) is con-
nected to the electrical connecting point (24) between

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

23. A system according to any one of claims 1 to 22,
characterized in that the stationary DSRC communication

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

24. A system according to any one of claims 1 to 23,
characterized in that the stationary DSRC communication
device (4) has an associated solar energy device (18)

as a power supply.

25. A system according to any one of claims 1 to 24,
characterized in that the DSRC communication device (4)
is designed with an infrared transmitting, or receiving

unit, respectively.

26. A gsystem according to any one of claims 1 to 25,

characterized in that the mobile DSRC communication
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unit (7) is designed with an infrared transmtting, or

receiving unit,

respectively. 27. A system according to any one of clains 1 to 26,

characterized in that the DSRC comuni cation device (4)

is adapted to

carry out a self-test, e.g. for checking the power supply, or the

functioning of the comunica- tion device, respectively.

unit (7) is designed with an infrared transmitting, or

receiving unit, respectively.

27. A gsystem according to any one of claims 1 to 26,

characterized in that the DSRC communication device (4)

is adapted to carry out a self-test, e.qg.

for checking

the power supply, or the functioning of the communica-

tion device, respectively.
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