Infrared (I R) Communi cation Device for Mtor Vehicles The invention relates
to an"infrared (IR) comuni cation device for notor vehicles, preferably for
an electronic fee charging system conprising IRtransmt- ting and
receiving elements arranged in a housing and oriented according to a first
direction, which first direction extends at |east substantially in a
vertical |ongitudinal plane of the notor vehicle when the commu- nication
device is in a state installed in a notor ve- hicle, and transmtting and
receiving electronics. Such infrared-based communi cati on devices for no- tor
vehicles, also called "on board units" (OBU in short), are used for

el ectronic tolling systens or also for charging fees in parking places
etc., for el ectlindFaried f(R) chamgrpgcaipanbeyicgefer dMotensbeh B®S bei ng
provi ded for cooperating with stationary comruni cati on devices at the
respective traffic area, e.g. in the formof beacons on freeways. Such
comuni cation devices or fee charging systens are known from WO 01/59711

e.g. From EP 625 7@RheAinkbntSohUbLDEtaBr €0 aks 0i KNONWed O T IO QL i0¢

vehi cl es equi pped with such conmuni cation devices from noving checki ng

vehicles (so-caldied q@icelfor motor vehicles, preferably for an
electronic fee charging system, comprising IR transmit-
ting and receiving elements arranged in a housing and
oriented according to a first direction, which first
direction extends at least substantially in a vertical
longitudinal plane of the motor vehicle when the commu-
nication device 1s in a state installed in a motor ve-
hicle, and transmitting and receiving electronics.

Such infrared-based communication devices for mo-
tor vehicles, also called “on board units” (OBU in
short), are used for electronic tolling systems or also
for charging fees in parking places etc., for electron-
ic fee charging systems in general, these OBRUs being
provided for cooperating with stationary communication
devices at the respective traffic area, e.g. in the
form of beacons on freeways. Such communication devices
or fee charging systems are known from WO 01/59711,
e.g. From EP 625 767 A, it is furthermore also known to

check motor vehicles equipped with such communication

devices from moving checking vehicles (so-called “mo-



bil e enf.orcenent”) as regards the proper debiting of fees, which debiting
is effectedl via the OBU. In this case it is necessary for the checking
vehicle to pass the checked vehicle and to take its place in front of the
latter in order to then start through the rear win- dow the IR comunication
with the checked vehicle and to inquire fromthis vehicle fee data or a
recorded debitings, respectively. If it is found out that no debiting has
been recorded or that possibly the checked vehicle |lacks an OBU, the
checked vehicle can be recorded or stopped inmediately so as to record
respec- tive vehicle and driver's data. One problemis, however, that often
it will not be possible to take one's place in front of a vehicle to be
checked, so tHhatle rnEereemendd’) resbitegagdsortdempricberddsbitbeg wifl | t hen not
be feasible. On the other hand, the communication devices as a rule are

adapted for shesd, dilstancisbioning is @ffaovad Wia tBenpBBhernai ahtibe angle
of radiation and the receiving angle, or general- |y, the directional

characteristicegfe tie 14 alsdddddme FANdHLRIHNGLhenBRYS, thSphagkati vely
narrow so that the described check cannot be carried out in any other way

than after pasl‘?kil@gcﬁé]c,e](é/c?r\}e%ieclteo al?{:”c‘:l %ectlf‘ﬁ:% its place in front of

the latter in order to then start through the rear win-
dow the IR communication with the checked vehicle and
to inquire from this vehicle fee data or a recorded
debitings, respectively. If it is found out that no
debiting has been recorded or that possibly the checked
vehicle lacks an OBU, the checked wvehicle can be
recorded or stopped immediately so as to record respec-
tive vehicle and driver's data.

One problem is, however, that often it will not be
possible to take one's place in front of a vehicle to
be checked, so that the so-~-called “mobile enforcement”
described will then not be feasible. On the other hand,
the communication devices as a rule are adapted for
short distances only, e.g. from 5 to 10 m, wherein the
angle of radiation and the receiving angle, or general-
ly, the directional characteristic of the transmitting
and receiving elements, is relatively narrow so that
the described check cannot be carried out in any other

way than after passing the vehicle to be checked.



- 2 Mor-eover, since the transmtting and receiving el- enents of the
communi cat fon devi ce described are ori- ented in the driving direction, they
cannot be utilized for other purposes, whereas it would often be desirable
to allow also for a different comunication with the respective vehicle. It
is now an object of the invention to solve these problens and to design the
initially described comrunication device in such a way that other communi -
cation possibilities are rendered possible, particular- |y that also a basis
for a nobile enforcenent by a checking notor vehicle is efficiently
achieved. To solve this problem the invention provides for a conmunication
device conprising the features set out in claiml. Advantageous enbodi nents
and further devel - NMPFRINEL arel e ithed tnansrd tdmac lagidngreceavihg el-

conmmruni cation device according to the in- vention, it is provided that in
addi tion to a enamuhief caie orommurtives tdrany idey idier etscaribeal agleeotriive

comuni cation is rendered possible also in lateral di- rection, and this

| ateral conmunégeéd oin NMetye br Lsiaty fdiire MAKIMQUE HAY RATESL e pRAbiicelbar for a

nmobi | e enforce-
for other purposes, whereas it would often be desirable
to allow also for a different communication with the
respective vehicle.

It is now an object of the invention to solve
these problems and to design the initially described
communication device in such a way that other communi-
cation possibilities are rendered possible, particular-
ly that also a basis for a mobile enforcement by a
checking motor vehicle is efficiently achieved.

To solve this problem, the invention provides for
a communication device comprising the features set out
in claim 1. Advantageous embodiments and further devel-
opments are defined in the sub-claims.

In the communication device according to the in-
vention, it is provided that in addition to a communi-
cation in the driving direction, a selective
communication is rendered possible also in lateral di-
rection, and this lateral communication may be used for

various purposes, in particular for a mobile enforce-

ment by means of checking vehicles passing the vehicle



ment by .means of checking vehicles passing the vehicle - 3 to be checked,
but also for a conmmunication e.g. with notor vehicles noving in the

opposite direction, for transmtting inportant traffic information (e.qg.

to

caution them about a traffic jamor a fog zone). This comunication in the
second direction, the "lateral di- rection", may be provided such that only

on one side of the notor vehicle this further, selective conmunication

is

rendered possible, in particular obliquely towards the left front side as
seen by the driver in case of right-hand traffic, yet obliquely towards the
right front side in case of left-hand traffic. Optionally, this

communi cation can be installed both towards the
right, as viewed B§

angl es,

a sufficientl ymbong pehniobenfndviney diur itie odpodi teheditreartsiont, t ifiog and

Ipftland al so pomards t he
eheckeqdy-bek ak¥sq Heomm crommbiigasicand -Ghe WasHi at i on

noreover, can vary within a relatively wide range. Wth a viewto

recei ving | obes of two vehi- cles noving in opposite directions wll

_ obt 4 (801 Of i Bft BhpSPc Arst torPEr 1Y efPfdeh oM (@ .@QMieNi - cation
oriented under 90 relative to the driving di- rection.

overl ap,

an

caution them about a traffic jam or a fog zone). This
communication in the second direction, the “lateral di-
rection”, may be provided such that only on one side of
the motor vehicle this further, selective communication
is rendered possible, in particular obliguely towards
the left front side as seen by the driver in case of
right-hand traffic, yet obliquely towards the right
front side in case of left-hand traffic. Optionally,
this communication can be installed both towards the
left and also towards the right, as viewed by the driv-
er of the motor vehicle, and the radiation angles,
moreover, can vary within a relatively wide range. With
a view to a sufficiently long period of time during
which the transmitting and receiving lobes of two vehi-
cles moving in opposite directions will overlap, an
oblique orientation is to be preferred over a communi-
cation oriented under 90° relative to the driving di-
rection.

It has proved to be particularly suitable if as

further IR elements oriented in the second direction,



It has proved to be particularly suitable if as further IR elenents
orienfed in the second direction, - 4 only IRtransnitting elenents are
provided and if for the IR recerving el enents oriented in the first direc-
tion, a directional characteristic which is sufficient- |y wide also for
receiving in the lateral direction is provided. Since the IR transmtting
el ements require relatively nuch electric energy in conparison with re-
ceiving elenments, an energy-efficient, selective commu- nication will be
ensured in this manner by neans of a fewinfrared transmtting el enents,
while on the other hand, due to the narrow directional characteristics of

the respective trans el enent al so the seleg- tivity of th
conmuni cat i on ??i é? QQ§h¥§£ﬁQQM %PNWBFS B&caB¥avdged épﬂeéfegoﬁhen

nmutual |y shared IR receiving elenents having a correspondingly w der
directional cHhe aR gr¢ericing & lamsindypedriientede isotheniféastodirac—t he
driving direction as well as in the lateral direc- tion. In this case it has
al so been shownidre, ke dindctiahlal idhdraetdiriacticowhlichhasastuérfisientoef the IR
receiving elenments oriented in the first direction has a half value angle
of from50 to ip, widef£rablfor@receiving in the lateral direction is

provided. Since the IR transmitting elements require

relatively much electric energy in comparison with re-

ceiving elements, an energy-efficient, selective commu-

nication will be ensured in this manner by means of a

few infrared transmitting elements, while on the other

hand, due to the narrow directional characteristics of

the respective transmitting elements, also the selec-

tivity of the communication in both directions will not

be adversely affected when mutually shared IR receiving

elements having a correspondingly wider directional

characteristic are employed for the communication in

the driving direction as well as in the lateral direc-

tion. In this case it has also been shown to be suit-

able if the directional characteristic of the IR

receiving elements oriented in the first direction has
a half value angle of from *50° to x75°, preferably ap-

proximately +60°

For the lateral communication, in particular for



proxi mately 60. For the lateral comrunication, in parti
exchange of information with onconing vehicles, ide- al
characteristic would have to be sought which has the s
paral |l el ogram seen in top view, soO as to ensure approx
| engt hs of paths for the comrunication of the two vehi -
direction and in the counter-driv- ing direction. Such

cular for - 5 an
ly a directional
hape of a

i mtely constant
cles in the driving
a directional

characteristic can very well be approxinmated in a sinple manner in that

the IR elenents oriented in the second direction partly
narrower far field directional char- acteristic and for
part conprise a second, wider near field directional c

conprise a first,
at | east one ot her
haracteristic

over | appi ng t & fgxchangier odt iisdfgrnakapracwethsengoming vehiclespetdeit is
furthernore advantageously provided that the at |east two overl apping
di rectional clerlac-a tddmesttiionady ehkapctachsothewoiibdahpre- tdetiee m ned ni xi ng

ratio, e.g. of approximately 2:1, the mxing ratio be-

ing determ ned by the

respective nungighdf whRcel erenthe aRdper oy at Berll ety esmi 86&n appunt of the

current flow ng therethrough. Here, preferably, the na

rrower

top view, so as to ensure approximately constant

lengths of paths for the communication of the two vehi-

cles in the driving direction and in the counter-driv-

ing direction. Such a directional characteristic can

very well be approximated in a simple manner in that

the IR elements oriented in the second direction partly

comprise a first, narrower far field directional char-

acteristic and for at least one other part

comprise a

second, wider near field directional characteristic

overlapping the first directional characteristic. In

this respect it is furthermore advantageously provided

that the at least two overlapping directional charac-

teristics overlap each other in a pre-determined mixing

ratio, e.g. of approximately 2:1, the mixing ratio be-

ing determined by the respective number of

and/or by the pre-determined amount of the

IR elements

current

flowing therethrough. Here, preferably, the narrower

far field directional characteristic has a

half-value

angle of approximately 210°, whereas the wider near

field directional characteristic preferably has a half-



far field directional characteristic has a half-value angle of
approxi-mately 10, whereas the wider near field directional characteristic
preferably has a half - 6 value angle of approximately 20. As has al ready
been nentioned, preferably an oblique orientation is to be provided for the
second direction, and it has proved to be particularly advan- tageous if
the second direction encloses an azimuth an- gle wwth the verti cal

| ongi tudi nal plane of from35 to 55, preferably approximately 45. As has

al ready been nentioned, preferably one and the sane IR receiving el- enents
are used for the comunication in the direction straight ahead as well as
inthe lateral direction. If the present comrunication device then is
nerely used in electronic tolling or fee charging systens, e.g., wherein
optional |y al s@lae ciregke 3t aaprtariaidtelpadioiy or overtaki ng notor vehicle
is rendered possible, the two conmunications may sinply nerge in one and
the same receivi s elesctalodady dukd herddiohal, 0peeFier@blyans connected

thereto. If, however, a communication with other vehicles shall be rendered
possible for gp1edue ORI L 3018 1% td B Hrod it TRl Qhe Re@WnSi ONS Must
direction, and it has proved to be particularly advan-
tageous if the second direction encloses an azimuth an-
gle with the vertical longitudinal plane of from 35° to
55°, preferably approximately 45°. As has already been
mentioned, preferably one and the same IR receiving el-
ements are used for the communication in the direction
straight ahead as well as in the lateral direction. If
the present communication device then is merely used in
electronic tolling or fee charging systems, e.g.,
wherein optionally also a check by a laterally passing
or overtaking motor vehicle is rendered possible, the
two communications may simply merge in one and the same
receiving electronics and the data processing means
connected thereto. If, however, a communication with
other vehicles shall be rendered possible for an ex-
change of, e.g., traffic information, provisions must
be taken in view of the mutually shared receiving ele-
ments and receiving electronics that the information or

data received will be separately further processed ac-

cording to type, and in a further development of the



be taken in view of the nutually shared receiving ele- nents and receiving
el ecttonics that the information or data received will be separately
further processed ac- cording to type, and in a further devel opnent of the -
7 invention it is therefore preferably provided that a data discrimnator
detecting the type of received data 1is connected to the receiving

el ectronics, to which different data processing circuits are connected to
whi ch the respective data are supplied in dependence on the data type
detection. Since, furthernore, only a short period of tinme in the order of
fromone to three tenths of a second is available for such an information
exchange between vehicles which neet, and, noreover, special efforts nust
not be requir ed*VEEY ke 1ty d8s kherefiogs preferabiyt PsavhArehthdtl @ require
the driver's concentration, it is suitable to store certain informa- tion
bef or ehand andidta rddtscrdwe niattolry detaes iay cbdesypeThénreteiwbd gatéerably be
further provided that a nem ory for pre-determ ned nessages is associ ated

to a data proeessinh@ctedctiot tard rekat vdabacheanebhited t8 fhechsecond
direction, or received fromthe second direc- tion, respectively, and

supplied by the FfRORINM A8l §Tocessing circuits are connected to

which the respective data are supplied in dependence on
the data type detection. Since, furthermore, only a
short period of time in the order of from one to three
tenths of a second is available for such an information
exchange between vehicles which meet, and, moreover,
special efforts must not be required for the transmis-
sion of information which would require the driver's
concentration, it is suitable to store certain informa-
tion beforehand and to retrieve it by means of codes.
Then it will preferably be further provided that a mem-
ory for pre-determined messages is associated to a data
processing circuit and that data transmitted in the
second direction, or received from the second direc-
tion, respectively, and supplied by the receiving elec-
tronics to the data processing circuit comprise address
information for reading out the respective messages
from the memory. The messages read out of the memory
may then be optically reproduced on a display, or they

may be reproduced acoustically.



tronics -to the data processing circuit conprise address information for
readi hg ouf the respective nessages fromthe nenory. The nessages read out
of the menory may then be optically reproduced on a display, or they may

be reproduced acoustically. - 8 As also has already been nentioned before,
the comunication device according to the invention may ad- vantageously
al so be enployed for a check by nobile checking units, i.e. notorized

checking vehicles, and for this instance, it is particularly provided that
a data processing circuit is associated to a fee charging unit as well as
connected to the transm ssion electron- ics for returning data relating to
fees charged in the second direction. In the follow ng, the invention wll
be explained in mit® Hethin2h P \eapor b&e@f&eﬂ‘ééoéf?élnﬁfaép?eenﬁhﬁl ments, to
whi ch, however, it shall not be restricted. Fig. 1 shows a schematic,
partlally sect¢QmmRﬂ¥ﬁﬁt1Q§pet$WhR§\aQﬂﬂnﬂlnm1Uonﬁharedveohmunlmaylad devi ce
which 1is nmounted on a partially illustrated windshield of a notor vehicle,

wher ei n schenatarced dgowsidy raisd e dnplogeal €oal 20 chebkabymnsbids | obe for a
| at eral conmuni ca-

checking units, i.e. motorized checking vehicles, and

for this instance, it is particularly provided that a

data processing circuit is associated to a fee charging

unit as well as connected to the transmission electron-

ics for returning data relating to fees charged in the

second direction.

In the following, the invention will be explained
in more detail by way of preferred exemplary embodi-
ments, to which, however, it shall not be restricted.

Fig. 1 shows a schematic, partially sectioned per-
spective view of an infrared communication device which
is mounted on a partially illustrated windshield of a
motor vehicle, wherein schematically and not true to
scale also a transmission lobe for a lateral communica-
tion as well as a transmission and receiving lobe for a
communication in driving direction are entered on a ré-
duced scale;

Fig. 2 shows a top view onto this communication
device, without windshield, a side lobe for the commu-

nication in the second, lateral direction being illus-



tion as.well as a transm ssion and receiving | obe for a conmunication in
drivihg direction are entered on a re- duced scale; Fig. 2 shows a top view
onto this comunication device, wthout wi ndshield, a side |obe for the
commu- nication in the second, lateral direction being illus - 9 trated;
Fig. 3 schematically shows an IR transmtting ele nment on a chip with the
associ ated transm ssion |obe, or directional characteristic, respectively;
Fig. 4 shows a directional characteristic conposed of two transn ssion
| obes of two IR transmtting ele- nents or two groups of transmtting
elenments, i.e. with a near field directional characteristic and with a nar-
rower far field directional characteristic; Fig. 5in a quite schematic top
vi ew shows t het¥a&teediof a communication device according to the invention
for the purpose of a check by a passing checking notor vehicle; Fig. 6 in
partial figures 6A R 6B stievatdseddy- shbed bhodR dragemisting é&he-
transmtting and receiving devices in the checked vehicle (Fig. 6A) as well
as In ment on a chip with the associated transmission lobe,
or directional characteristic, respectively;
Fig. 4 shows a directional characteristic composed
of two transmission lobes of two IR transmitting ele-
ments or two groups of transmitting elements, i.e. with
a near field directional characteristic and with a nar-
rower far field directional characteristic;
Fig. 5 in a quite schematic top view shows the use
of a communication device according to the invention
for the purpose of a check by a passing checking motor
vehicle;
Fig. 6 in partial figures 6A and 6B shows associ-
ated block diagrams for the transmitting and receiving
devices in the checked vehicle (Fig. 6A) as well as in
the checking vehicle (Fig. ©B}):
Fig. 7, in a schematic top view comparable to Fig.
5, shows a motor vehicle with a communication device
according to the invention for a communication in the
second, lateral direction with a vehicle moving in the

opposite direction which is merely indicated by an ar-

row, with a directional characteristic comparable to

- 10 -



t he checking vehicle (Fig. 6B); Fig. 7, in a schematic top view conparabl e

to Fig. 5/

shows a notor vehicle with a conmmuni cati on devi ce

according to

the invention for a communication in the second, lateral direction with a

vehicle noving in the

ar- row, with a directional characteristic conparable to - 10 that
according to Fig. 4; and Fig. 8 shows a bl ock diagram of a communi cati on

devi ce according to the invention,
exchange of fee information and for

opposite direction which is nmerely indicated by an

which is adapted both for the usual
debiting fees and also for a data

exchange with oncom ing vehicles. According to Fig. 1, an infrared (IR

communi ca-

tion device 2 in the formof a so-called "on board wunit"

(in the

fol | owi ng cal |tRIOBFGardimg tho ks dat 4/t a8ed by means of a nounting base 3
to a windshield 1 of a vehicle not further illustrated. The OBU 2 has a
housing 4 in the irftigy.i & sifowshiachvlbled degquramdoél aceommanicationuit 5 is

arranged whi ch, however, is not further illustrated in Fig. 1 - and,

li kewi se, nei td@ficd mdddkdihg @NEnehiieei@Y ohe dasianed hAaptBEr se con-

both for the usual exchange of fee information and for
debiting fees and also for a data exchange with oncom-
ing vehicles.

According to Fig. 1, an infrared (IR) communica-
tion device 2 in the form of a so-called “on board
unit” (in the following called OBU in short) is at-
tached by means of a mounting base 3 to a windshield 1
of a vehicle not further illustrated. The OBU 2 has a
housing 4 in the interior of which the required elec-
tronic circuit 5 is arranged which, however, is not
further illustrated in Fig. 1 - and, likewise, neither
in Fig. 2 - and which may be designed in a per se con-
ventional manner. According to the illustrations in
Fig. 1 and also in Fig. 2, the driving direction is to-
wards the left, cf. also the respective arrows 6.

In the housing 4, behind transparent windows 7 and
8, respectively, arrays of IR elements are provided,
i.e., in detail, on the broadside of the device 2 fac-
ing forwards, an array 9 of IR transmitting and receiv-

ing elements, cf. Fig. 2, which are oriented in a first

- 11 -



ventional manner. According to the illustrations in Fig. 1 and also in Fig.
2, thée driving direction is to- wards the left, cf. also the respective
arrows 6. In the housing 4, behind transparent wi ndows 7 and 8,
respectively, arrays of IR elenents are provided, i.e., in detail, on the
broadsi de of the device 2 fac- ing forwards, an array 9 of IR transmtting
and receiv- ing elenents, cf. Fig. 2, which are oriented in a first - 11
direction 10 as regards radiation and reception; this first direction 10
(cf. particularly Fig. 1) extends obliquely upwards, under an inclination
of e.g. approx- imately 45 or 55 relative to the horizontal line, and in a
vertical plane parallel to the driving direction 6 or also to the

| ongi t udi nal aldizecstiorhd Onstsorr egenridsl gadastibur ahdr reckptiont ethisn this
first direction 10, the IR transmtting and receiving el ements each have a
relatively w deimditr eitreentdloncNar getfer paticd chlarbet Fign 1lyeektenalsdirection
(Fig. 1) and also in horizontal di- rection (Fig. 2), e.g. with a respective

hal f-value an-orllienefl o QpwHies3C6ARErAGhnel 1hBeebATBA! 8.43 bppkogated |at-
erally in the hou5|ng 2, these elenents

imately 45° or 55° relative to the horizontal line, and
in a vertical plane parallel to the driving direction 6
or also to the longitudinal axis of the motor vehicle
not further illustrated. In this first direction 10,
the IR transmitting and receiving elements each have a
relatively wide directional characteristic 11, both in
vertical direction (Fig. 1) and also in horizontal di-
rection (Fig. 2), e.g. with a respective half-value an-
gle of %60°

The second array of IR elements 13 is located lat-
erally in the housing 4 of OBU 2, these elements
preferably being mere IR transmitting elements which
are oriented in a second direction 14 obliquely for-
wards and towards the side, relative to the driving di-
rection 6. As is visible from Fig. 1, this second
direction 14 preferably extends approximately horizon-
tally, if the associated motor vehicle is standing or
moving on a plane traffic surface. The angle which the

second direction 14 encloses with the first direction

10, seen in top view (c¢f. Fig. 2), or with a vertical

- 12 -



preferably being nere IR transmtting elenents which are oriented in a
second direction 14 obliquely for- wards and towards the side, relative to
the driving di- rection 6. As is visible fromFig. 1, this second direction
14 preferably extends approximately horizon- tally, if the associated notor
vehicle is standing or noving on a plane traffic surface. The angl e which
the second direction 14 encloses with the first direction 10, seen in top
view (cf. Fig. 2), or with a vertical - 12 plane laid through the first
direction 10, in the driv- ing direction 6, anounts to approxi mately 45,
e.g. In Figs. 1 and 2, noreover, the narrower directional char- acteristic
15 associated with these laterally oriented IR transmtting elenments 13 is
shown, this dirleas dedid tbreught dhestficstsdigection be, ekpl Bh@edrivr nore
detail by way of Fig. 4 hereinafter, preferably being conposed of two
transm tting liokeslioraiioect, oatlouthar aot appsoximgseby 8be, asrqy D IR
transmtting elenments 13 being realized by two groups of IRtransmtting

el enents, one pigfsQUR @hdMYi, ChodebivRirNg tRenarrewREf al riel gndiregidon- al
characteristic and the other one defining a near field directional

CharaCteriSti%d@@fﬁ%ti%oq%a%%gokﬁakgﬁ with these laterally oriented

IR transmitting elements 13 is shown, this directional
characteristic 15, as will be explained in more detail
by way of Fig. 4 hereinafter, preferably being composed
of two transmitting lobes or directional characteris-
tics by the array of IR transmitting elements 13 being
realized by two groups of IR transmitting elements, one
group of which defining a narrower far field direction-
al characteristic and the other one defining a near
field directional characteristic which, compared to the
former one, is somewhat wider.

In Fig. 3, an IR transmitting element 16 having
the form of a light-emitting diode (LED) 16 is shown, a
transparent plastics housing 19 being mounted on a chip
(i.e. an integrated circuit} 17 that comprises the
light-emitting diode proper and which is provided with
terminals 18, the plastics housing 19 acting as a lens
and having a diameter of from 3 mm to 5 mm, e.g.. De-
pending on the distance of the chip 17 from the focus

of the lens defined by the housing 19, different trans-

- 13 -



former one, is sonewhat wider. In Fig. 3, an IR transmtting elenent 16
haviing the formof a light-emtting diode (LED) 16 is shown, a transparent
pl astics housing 19 being nmounted on a chip (i.e. an integrated circuit) 17
that conprises the light-emtting diode proper and which is provided with
termnals 18, the plastics housing 19 acting as a lens and having a
dianeter of from3 mmto 5 mm e.g.. De- pending on the distance of the chip
17 fromthe focus of the lens defined by the housing 19, different trans -
13 mssion |lobes 20 will result having defined half-value angles a.
According to Fig. 3, the half-value angle a of the transm ssion | obe or
directional characteristic 20 will be approxinmately 20, e.g.. Now, if as
sug- gested bétigsion Holer t20anddilt resglsl bawdng defined bedftruppiuag with
different transm ssion | obes 20, hav- ing different half-value angles a and

different ranggs,).& d:or%%%ﬁ{%gt%hgqul 3(3hggg&hg&kg&h?‘[g%%ﬁg%o&i mat el y

of the formas shown 1n tai'n approxi matel y
aral | el ogramt shape f. . Fig. . 7) as regarqds the |ength o th in the
gri vi ng gi rec‘f‘?lgﬁ‘%grfp%bg % d'iqueg_obe) or dir%ctgonatl] c argctergsgf'c

20 will be approximately #20°, e.g.. Now, if as sug-

gested before, the IR transmitting elements 16 are

overlapping with different transmission lobes 20, hav-

ing different half-value éngles o and different ranges,
a combined directional characteristic 15 approximately
of the form as shown in Fig. 4 may be obtained with
which an approximately parallelogram-type shape (cf.
Fig. 7) as regards the length of path in the driving
direction can be obtained.

In detail, according to Fig. 4 - and not true to
scale - a narrower far field directional characteristic
21 overlaps a wider near field directional characteris-
tic 22 so as to obtain the combined directional charac-
teristic 15. The half-value angle for the two

directional characteristics 21, 22 are, e.g., approxi-

mately +10° and approximately 120°, respectively. To
generate the far field and the near field, respective-
ly, a certain mixing ratio is required which can be ad-

justed by the respective number of diodes, i.e. IR
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In detail, according to Fig. 4 - and not true to scale - a narrower far
field'directional characteristic 21 overlaps a wider near field directional
characteris- tic 22 so as to obtain the combi ned directional charac-
teristic 15. The half-value angle for the two directional characteristics
21, 22 are, e.g., approxi- mately 10 and approxi mately 20, respectively. To
generate the far field and the near field, respective- |y, a certain mxing
ratio is required which can be ad- justed by the respective nunber of
diodes, i.e. IR- 14 transmtting elenents 13, and/or by the circuit-deter-
m ned transm ssion current through the diodes, as is known per se and need
not be further explained here. In this way, two approxi mately equal,

const ant commifiEENititdRIpglrTesitsand, sandépr bygthe)ctrpube-dptarned by
means of the conbined directional characteristic 15. In Fig. 5 a two-|ane
roadway 23 i s mjuietce tyehemiss Llionakly rehawthrought ohevidkodeandaghis roadway is
equi pped with a conventional stationary overhead toll unit 24 conprising

stationary COMRABWNIC d0%kedanidC@eeddnot26efl @hrahsel egbi ¥en&@nMaE cathon with
vehicles 27, 28 noving in the |anes. These stationary conmuni cati on de-

this way, two approximately equal, constant communica-
tion paths S1 and S2 (cf. Fig. 7) can be obtained by
means of the combined directional characteristic 15.

In Fig. 5, a two-lane roadway 23 is quite schemat-
ically shown in a top view, and this roadway is
equipped with a conventional stationary overhead toll
unit 24 comprising stationary communication devices 25,
26 for a selective communication with vehicles 27, 28
moving in the lanes. These stationary communication de-
vices, 25, e.g., will communicate in detail selectively
with the respective OBU 2, e.g. in vehicle 28, for deb-
iting tolls, with those IR transmitting and receiving
elements 9 of OBU 2 here being in operation which are
oriented in the first direction 10, corresponding to a
vertical plane through the driving direction 6. This
data exchange between stationary and mobile communica-
tion device for the purpose of electronic toll collec-
tion is known per se and need not be further explained

here.

From Fig. 5 it may furthermore be seen that on at
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vices, 25, e.g., will communicate in detail selectively wth the respective
OBU 2, e.g.” in vehicle 28, for deb- iting tolls, with those IRtransmtting
and receiving elements 9 of OBU 2 here being in operation which are
oriented in the first direction 10, corresponding to a vertical plane
through the driving direction 6. This data exchange between stationary and
nobi | e conmuni ca- tion device for the purpose of electronic toll collec-
tion is known per se and need not be further explained here. FromFig. 5 it
may furthernore be seen that on at - 15 |east one side of the vehicle 28,
i.e. obliquely to- wards the front, in the second direction 14, a trans-

m ssion |obe 15 is given which is determ ned by the GBU 2 or, nore

preci sely, by kStvhdidR fakde yehdglel 28emine. 18bdiarRey| hPter, to thus
communi cate with a passing checking vehicle 29 which contains a conparable
comuni cat i on wend< et 180 filurch i dhiceseedndndéreaniap- 19, opr takesangl e, e.g.
135 relative to the driving di- rection 6' as regards transm ssion and

recei ving chafied Bin stdies,1Cfis &t WGIhonal dekarashed blyi endlogbaving a
hal f -val ue angl e of approximately 25 in Fig.
2 or, more precisely, by the second IR transmission el-
ement 13 of the latter, to thus communicate with a
passing checking vehicle 29 which contains a comparable
communication device 30 which is oriented under an ap-
propriate angle, e.qg. 135° relative to the driving di-

rection 6' as regards transmission and receiving

characteristics, cf. the directional characteristic 31

having a half-value angle of approximately *25° in Fig.
5. In this manner, the checking vehicle 29 can inquire
in the OBU 2 of the checked vehicle 28 data regarding
the recorded debitings or payments of tolls as well as
data regarding the owner of the vehicle. This may be
effected in a simple manner by driving side by side or
during the passing procedure, and it is not necessary
for the checking vehicle 29 to get into the position
directly in front of the checked vehicle 28 after hav-
ing changed lanes.

In Fig. 6, this data exchange between the vehicles
28 and 29 is schematically illustrated by showing block

diagrams of the respective communication devices 2
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5. In this manner, the checking vehicle 29 can inquire in the OBU 2 of the
checked vehicle 28 data regarding the recorded debitings or paynents of
tolls as well as data regarding the owner of the vehicle. This may be
effected in a sinple manner by driving side by side or during the passing
procedure, and it is not necessary for the checking vehicle 29 to get into
the position directly in front of the checked vehicle 28 after hav- ing
changed lanes. In Fig. 6, this data exchange between the vehicles 28 and 29
is schematically illustrated by show ng bl ock diagrans of the respective
conmmuni cation devices 2 - 16 (Fig. 6A) and 30 (Fig. 6B). The OBU 2 of t he
checked vehicle 28 contains m croprocessor 32 in a per
conventional ndfi8r PBY. aFﬂQBOGA?lGMhﬁEh h%%eaﬁBUa%s@@l%ﬁ%dﬂﬁﬁﬂﬁ¥¥ 33 as

well as a "fee card” 34, and which controls two separate transmnission
el ectronics c@ﬁbgnéﬁt38369mt§ins,teagsniasmborbpr®©ms$¢rsﬁzdhrer- tion 10,
by nmeans of the first IRtransmtting elenents in array 9), as well as

second transm geirogeckeatenbicfal 3Rardnétofctl ansgi t 6ANY Wi dihensecand

direction 14, by neans of the IR transmtting elenments 13 of the second
associated memory 33 as well as a “fee card” 34, and
which controls two separate transmission electronics
components 36.1 (for transmission in the first direc-
tion 10, by means of the first IR transmitting elements
in array 9}, as well as second transmission electronics
36.2 (for transmitting in the second direction 14, by
means of the IR transmitting elements 13 of the second
array). For a communication in both directions 10, 14,
the mutually shared IR receiving elements in the first
array 9 are employed, and the output signals thereof
are processed in an amplifying and pulse-forming stage
37 for an application to the microprocessor 32.

In a comparable manner, in the communication de-

vice 30 of the checking vehicle 29 (cf. Fig. 6B}, a mi-
croprocessor 38 is contained as a central controlling
and data processing component, to which the IR signals
received via IR receiving diodes or, generally, IR re-
ceiving elements 39 are supplied after an appropriate

amplification and pulse formation in an amplifier and

pulse forming component 40. The microprocessor 38 fur-
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array). For a communication in both directions 10, 14, the nutually shared
IR receiving elenents in the first array 9 are enployed, and the out put
signals thereof are processed in an anplifying and pul se-form ng stage 37
for an application to the m croprocessor 32. In a conparable manner, in the
conmmuni cation de- vice 30 of the checking vehicle 29 (cf. Fig. 6B), a m -
croprocessor 38 is contained as a central controlling and data processing
conponent, to which the IR signals received via IR receiving di odes or
generally, IR re- ceiving elenments 39 are supplied after an appropriate
anplification and pul se formation in an anplifier and pul se form ng
conponent 40. Tﬁﬁﬁnlcro rocessor 38,fur- - t hernore_has an associ at ed

control | ing and PeEei AgS GﬂlFsﬁﬁcéétﬁﬂl?O%Er%;%%%%r®HQZ”’ tddver, it is
visible in Fig. 6B that with an appropriate input via the in- puttlng uni t
41, the nicropbddésddr aggvednt ol 8 mANCLY ahdniMotegvert eniintiss hedd ity e he form
of LEDs 43 via associated transmtting electronics 44. In a checking
procedure, thidni §idgon€éBi nhkicaldtiyhsanaappoopinbkee upiputOBd 2 titie tiis- checked

vehicle 28 and then question it, i.e. invite it to transmt pre-determ ned

recor ded putting unit 41, the microprocessor 38 controls IR
transmitting elements having the form of LEDs 43 via
associated transmitting electronics 44. In a checking
procedure, this is done initially so as to “wake up”
OBU 2 in the checked vehicle 28 and then guestion it,
i.e. invite it to transmit pre-determined recorded
booked data. These booked data will then be read out by
the microprocessor 38 in OBU 2 from the memory 32 and
transmitted via the transmission electronics 36.2 and
the IR transmitting elements 13 as well as received by
the communication device 30 via its receiving elements
43.

In Fig. 7, a further possible application of the

present communication device 2 i1s schematically illus-
trated. Again, a motor vehicle 28' equipped with such a
communication device, or OBU 2, respectively, moves in
a driving direction 6, e.g., in the right-hand lane of
a roadway 23 of a freeway. On the counter-direction

roadway 23', e.g. a vehicle 48 indicated merely by an

arrow moves, i.e. in the opposite lane, also in the

- 18 -



booked data. These booked data will then be read out by the m croprocessor

38 in OBU 2 fromthe nenory 32 and transmtted via th
el ectronics 36.2 and the IR transmtting el enents 13
t he conmuni cation device 30 via its receiving el ements

e transm ssion
as well as received by
43. In Fig. 7, a

further possible application of the present communication device 2 is

schematically illus- trated. Again, a notor vehicle 28
comuni cation device, or OBU 2, respectively, noves in
6, e.g., in the right-hand | ane of a roadway 23 of a
counter-direction roadway 23, e.g. a vehicle 48 indi

arrow noves, i n,the 0sSi n 0|

thereof. In Flﬁlgl?!t 5?98 rEB%b # dﬁﬁg r 4 %ﬁmﬁ
vehicle 28" is schenmati - caIIy |IIustrated (cf t he pr
regardi ng Fig. tApnailt charagterisbie ihafompirhiciatady
paths Si, S2 are covered by the conbined directional

equi pped with such a
a driving direction
freeway. On the
cated merely by an
| ane

Qéglﬂﬁﬁ?cIB for
evi ous di scussion
iggmeti-engt hs of
characteristic 15 for

the two ve- hi chédy28lluntirdBedo(af. tthadexpmai@ly dicommsich t he

comuni cation in the driving direction and the counter
regarding Fig. 4), it being visible that

approximately

constant lengths of paths S1, S2 are covered by the

combined directional characteristic 15 for the two ve-

hicles 28' and 48 so as to adequately accomplish the

communication in the driving direction and the counter

driving direction, respectively. This alsc applies if

the two vehicles 28', 48 each move in the respective

left-hand lane.

In Fig. 8, corresponding to Fig. 6A,

the micropro-

cessor 32 including the RAM memory 33 connected thereto

as well as the transmission and receiving electronics

36.1, 36.2 and 37 {(cf. also Fig. 7) are illustrated as

components for OBU 2. They have associated IR element

arrays 9 and 13, respectively, which are

the first direction 10 and in the second

oriented in

direction 14,

respectively, c¢f. the corresponding transmission and

receiving lobes 11 in the first direction 10 and the

transmission lobe 15 in the second direction 14, re-

spectively. The receiving lobe 11 is adapted to be able

to receive also signals coming from the direction which
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driving direction, respectively. This also applies if the two vehicles 28",
48 each'nove in the respective left-hand lane. In Fig. 8, corresponding to
Fig. 6A, the micropro- cessor 32 including the RAM nenory 33 connect ed
thereto as well as the transm ssion and receiving electronics 36.1, 36.2
and 37 (cf. also Fig. 7) are illustrated as conponents for OBU 2. They have
associated IR elenent arrays 9 and 13, respectively, which are oriented in
the first direction 10 and in the second direction 14, respectively, cf.

t he corresponding transm ssion and receiving |obes 11 in the first
direction 10 and the transm ssion |obe 15 in the second direction 14, re-
spectively. The receiving lobe 11 is adapted to be able to receive also

signals com ng,fromthe direction which -, 19 .is contrary to the second
direction 14, f‘?’eeo?%‘l]éaﬁ%r)?%-t}%%o%%‘f Raa = Sy ﬁgﬂelle’r%nttg"eoi‘:otrﬁé’_fi r st
array 9 are provided with an appropriately w de directional charac-
teristic. If uSBENAIRY $Brrereb%trareant siih ke diidttharramhdn agsr fee

chargi ng purposes, as indicated in Fig. 7, the signals or data received via
the IR receivi pgoeided with an appropriately wide directional charac-

teristic.

If used also for an exchange of information other
than for fee charging purposes, as indicated in Fig. 7,
the signals or data received via the IR receiving ele-
ments 9 and the receiving electronics 37 must be dis-
tinguished and separated, which can be carried out at
microprocessor 32 simply on the basis of the type of
data supplied - the microprocessor 32 thus also forms a
data discriminator 32' so as to transmit the received
data depending on their type either to a first data
processing circuit 49 for the fee module merely
schematically shown in Fig. 8 by a block 50, or to sup-
ply the data received at an exchange of information
with the oncoming wvehicle 48 to a second data process-
ing circuit 51 which supplies appropriate messages to a
reproduction unit 52. Preferably, a certain number of
pre~defined messages, such as “Fog ahead”, “Accident
ahead” or “Traffic jam ahead” etc. are kept stored in a
memory 53, the received data containing address infor-

mation for retrieving the respective messages from the
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ments 9 -and the receiving electronics 37 nust be dis- tinguished and
separ at ed, ‘whi ch can be carried out at microprocessor 32 sinply on the
basis of the type of data supplied - the m croprocessor 32 thus also forns
a data discrimnator 32' so as to transmt the received data dependi ng on
their type either to a first data processing circuit 49 for the fee nodul e
nmerely schematically shown in Fig. 8 by a block 50, or to sup- ply the data
recei ved at an exchange of information wth the oncom ng vehicle 48 to a
second data process- ing circuit 51 which supplies appropriate nessages to a
reproduction unit 52. Preferably, a certain nunber of pre-defined nessages,
such as "Fog ahead "Acci dent ahead" or "Traffic jam ahead" etc. are kept

stored in a MERRYY 53 Ghos JERRPARES ¥idokhsi KRRGOSHGELSS PALSr - mati on

for retrieving the respective nessages fromthe - 20 nenory 53 to be
reproduced vi a4 hdhegiapgesticdiamiunits 22 Tay séppdgubei endispla®2 may
sinply be a display, 1i.e. an optic reproduction unit, yet thereinstead or
in addition theretan alptd carepaaudkicdtd onemnddycljietn there imBY ealecpr ami ded, in
whi ch case the nessages stored in nmeno- ry 53 will contain appropriate
(additional) v@ideidh thereto also an acoustic reproduction unit may

be provided, in which case the messages stored in memo-

ry 53 will contain appropriate (additional) voice in-

formation.

For the sake of completeness, in Fig. 8 also a
program memory 54 for the microprocessor 32 is illus-
trated.

When in Fig. 7 the second direction 14 is illus-
trated to extend obliquely towards the left front side,
this is not to be considered as restrictive, since in
countries with left-hand traffic an inverted mirror-
type arrangement with the second direction 14 extending
obliquely laterally towards the right instead of to-
wards the left, would have to be provided. In particu-
lar, the communication device 2 may right from the
start be provided with a middle array 9 of infrared
transmitting and receiving elements as well as with two
lateral IR elements 13, namely for a lateral radiation

towards the left, and for a lateral radiation towards

the right. Depending on the respective country in which
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e oo oo S RN~
formati on. For the sake of conpleteness, in Fig. 8 also a programnenory 54
for the mcroprocessor 32 is illus- trated. When in Fig. 7 the second
direction 14 is illus- trated to extend obliquely towards the left front
side, this is not to be considered as restrictive, since in countries with
| eft-hand traffic an inverted mrror- type arrangenment with the second
direction 14 extending obliquely laterally towards the right instead of to-
wards the left, would have to be provided. In particu- lar, the
comuni cation device 2 may right fromthe start be provided with a mddle
array 9 of infrared transmtting and receiving elenments as well as with two
| ateral IR elenments 13, nanely for a lateral radiation towards the left,
and for a | atecthk canmahioatfomadesiceheori @bl .2 Depsspkaigiwnlyt hevirldspecti ve
country in which - 21 the conmunication device, or OBU 2, respectively,

will then be prpent Bd, m8Lhbed, 08etRErt BRe ObREEhd abteiant 1&gl emrergl-group 13
can be activated. 22 Substitute Sheet PCT/ AT2003/ 000377

ement group 13 can be activated.
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~Cains: 1. A notor vehicle infrared (I R) communi cation device (2),
preferably for an el ectronic fee-charging sys- tem conprising IR

.transmtting and receiving ele- nments (9) arranged in a housing (4) and
oriented according to a first direction (10), which first di- rection
extends at |east substantially in the travel direction of the notor vehicle
when the comuni cation device (2) is in a state installed in a notor vehi -
cle, and conprising further IR elenents (13) addi- tionally arranged in the
housing (4) and oriented at |east according to a second direction (14),
this sec- ond direction (14) being oriented towards one side, relative to
the first direction (10), and transmt- ting and receiving electronics (36,
37), characterSubgbiitubetPaget as further IR el ement PATVAT2H03MEB77n  t he
second direction (14), only IR transmtting ele- nents are provided, and in
that for the I&&aesetving elenents (9) oriented in the first direction
(10), a directional characteristic (11) which is sufficiently broad also
for receiving in the lateral direction is AVENDED SHEET - 23 Substitute
Sheet PCT/ AT2003/ 000377

1.A motor vehicle infrared (IR) communication device
(2), preferably for an electronic fee-charging sys-
tem, comprising IR transmitting and receiving ele-
ments (9) arranged in a housing (4) and oriented
according to a first direction {(10), which first di-
rection extends at least substantially in the travel
direction of the motor vehicle when the communication
device (2) is in a state installed in a motor vehi—
cle, and comprising further IR elements (13) addi-
tionally arranged in the housing (4) and oriented at
least according to a second direction {14), this sec-—
ond direction (14) being oriented towards one side,
relative to the first direction (10), and transmit-
ting and receiving electronics (36, 37), character-
ized in that, as further IR elements;(13) oriented in
the second direction (14), only IR transmitting ele-
ments are provided, and in that for the IR receiving
elements (9} oriented in the first direction (10}, a
directional characteristic {11) which is sufficiently

broad alsc for receiving in the lateral direction is

AMENDED SHEET - 23 -



" pravided. 2. A communi cation device according to claim1, charac- terized in
that the directional characteristic (11) of the IR receiving elenents (9)
.oriented inthe first direction has a half value angle of from50 to 75,
preferably approximately 60. 3. A communi cation device according to claiml
or 2, <characterized in that the IR elenents (13) oriented in the second
direction (14) partly conprise a first, narrower far field directional
characteristic (21) and for at |east one other part conprise a second,

wi der near field directional characteristic (22) overlapping the first
directional characteristic. 4. A conmunication device according to claim 3,

charac- terizedq in that the at | east two overl apping direc- tional
characteristicgu%ﬁﬁ}pﬁEﬁ %h%gﬁap each other in a p%%maé?EFWl P40 ng
ratio, e.g. of approximately 2:1, the mxing ratio being determ ned by the
respec- AVENDED BFPEIded4  Substitute Sheet PCT/ AT2003/ 000377 tive number

of IR elenents (13) and/or the pre-deter- m ned anount of the current
fl owi ng therethrough. 5. A conmunication device according to claim3 or 4,

2.A communication device according to c¢claim 1, charac-
terized in that the directional characteristic (11)

of the IR receiving elements (9) oriented in the
first direction has a half value angle of from #50°

to 375°, preferably approximately #60°.

3.A communication device according to claim 1 or 2,
characterized in that the IR elements {13) oriented
in the second direction (14) partly comprise a first,
narrower far field directional characteristic (21)
and for at least one other part comprise a second,
wider near field directional characteristic (22)

overlapping the first directional characteristic.

4 .A communication device according to claim 3, charac-
terized in that the at least two overlapping direc-
tional characteristics (21, 22) overlap each other in
a pre-determined mixing ratio, e.g. of approximately

2:1, the mixing ratio being determined by the respec-

AMENDED SHEET - 24 -
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- characterized in that the narrower far field direc- tional characteristic
(21) has a half-value angle of approxinmately 10. 6. A comuni cati on device
~according to any one of clains 3 to 5, characterized in that the wi der near

field directional characteristic (22) has a half-value an- gle of
approximately 20. 7. A comuni cation device according to any one of clainms 1
to 6, characterized in that the second direction (14) defines an azinmuth
angle with the first direc- tion, seen in top view, of from35 to 55,

prefer- ably approxinmately 45. 8. A communi cati on device according to any one
of claimse 1 to 7, characterized in that a data discrimnator AVENDED SHEET
- 25 Substitute Sheet PCT/ AT2003/ 000377 (32') determning the type of

recei ved data Bsbsbhtubectkeet o t he receiving el ect rEaH /@S AWB)/,00038 Wthi ch
different data processing circuits (49, 51) are con- nected to which the

respective data aigeSy@ibéedof NTR dePanSeNs e O t4ey dat %HeYRﬁ:ed-Qfe‘i‘.@F—nat' on.

9. A communi cati on device according to any one of clains

characterized inpifal gndBIP"¥r (O3 LQFrdiE flowing therethrough.

5.A communication device according to claim 3 or 4,
characterized in that the narrower far field direc-

ticnal characteristic (21) has a half-value angle of

approximately +10°

6.A communication device according to any one of claims
3 to 5, characterized in that the wider near field

directional characteristic (22) has a half-value an-

gle of approximately #20°,

7.A communication device according to any one of claims
1 to 6, characterized in that the second direction
(14) defines an azimuth angle with the first direc-
tion, seen in top view, of from 35° to 55°, prefer-

ably approximately 45°

8.A communication device according to any one of claims

1 to 7, characterized in that a data discriminator

BRMENDED SHEET - 2> -



e
. determ ned nessages is associated to a data process- ing circuit (51) and in
that data transmtted in the second direction (14) froma different notor
vehi cl e comruni cation device, received via the IR receiving elenents (9)

~and supplied by the receiving electron- ics (37) to the data processing
circuit (51) conprise address information for reading out the respective
nmessages fromthe nenory (53). 10. A communi cation device according to claim
9, charac- terized by an optic and/or acoustic reproduction unit (52) for
t he messages. 11. A comuni cation device according to any one of AVMENDED
SHEET - 26 Substitute Sheet PCT/ AT2003/000377 clainms 1 to 10,
characterized in that a data process- ing circuit (49) is associated to a
fee chargi ng uBubst{t@)ealheet | as connected to the ROTHBRDR0DSI/O008I74C-
tronics (36.1) for returning data relating to fees charged in the second

direction (14). AYENDER:&EEhingthe type of received data is con-

nected to the receiving electronics (37), to which
different data processing circuits (49, 51) are con-
nected to which the respective data are supplied in

dependence on the data type determination.

9.A communication device according to any one of claims
1 to 8, characterized in that a memory (53) for pre-
determined messages is associated to a data process-
ing circuit (51) and in that data transmitted in the
second direction (14) from a different motor vehicle
communication device, received wvia the IR receiving
elements (9) and supplied by the receiving electron-
ics (37) to the data processing circuit (51) comprise
address information for reading out the respective

messages from the memory (53).

10.A communication device according to claim 9, charac-
terized by an optic and/or acoustic reproduction unit

(52) for the messages.

11.2 communication device according to any one of
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Substitute Sheet PCT/AT2003/000377
claims 1 to 10, characterized in that a data process-
ing circuit (49) is associated to a fee charging unit
(50) as well as connected to the transmission elec-
tronics (36.1) for returning data relating to fees

charged in the second direction (14).
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