f Infrared (IR) Communication Device for Mdtor Vehicles The invention
related to &n infrared (I R) comruni - cation device for notor vehicles,
preferably for an electronic fee charging system conprising IR transmt-
ting and receiving elenents arranged in a housing and oriented according to
a first direction, which first direction extends at |east substantially in
a vertical longitudinal plane of the notor vehicle when the comru- 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
electronic tolling systenms or also for charging fees in parking places
etc., for el ectdgrirared ddR¢hapgmpgisgsiensDewilgentpalMotdpresie $ei 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. FromEP 625 76%hA, ihkehsibHr thesmpseral s0 knowrd® (e donimirdr-
vehi cl es equi pped with such conmuni cation

cation device for motor vehicles, preferably for an
electronic fee charging system, comprising IR transmit-
ting and receiving elements arranged in a housing and
brieﬁted 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 is 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 OBUs 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-



devi ces from novi ng checking vehicles (so-called "nbo - 1 bile enforcenent")
as regards the proper debiting of fees, which debiting is effected 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 wwn- dow the IR communication 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
possi bly the checked vehicle lacks an OBU, the checked vehicle can be
recorded or stopped imediately 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 pPlace I IHERENG ) aagehicdpEdtothBePERREKedSP SR BA? T t he
so-call ed "nobil e enforcenent” described will then not be feasible. On the
ot her hand, theecomimidatdedn tdewi desedsecatedl giar ehadaP¥ edIforthishort

di stances only, e.g. from5 to 10 m wherein the angle of radiation and the
receiving angl easy igeney alecdspariyh€odi taet capakigharert €1éstdCpést he

transmtting
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 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.



and receiving elenents, 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 Moreover, since the transmtting and receiving el- enments of the
conmuni cati on device 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 conmunication 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 comruni -
cation possibilities are rendered possible, particular- |y that also a basis
for a nobile enforcenent by a checking notor vehicle is efficiently

achi eved. To sol ve thisd¥abl emndhenkenyeahkpA LAY 488 teEci@ifgMEUNI cation
device conprising the features set out in claim1” Advantageous enbodi nents

and further devgle, opipnts, arce doflined b e oubuelaiipagl D.Lhe s
conmuni cati on device accorcﬁ ng Ont he 1 n- ventl| on, it isprovided that in

addition to a conngy
ente

iin the driving direction, they cannot be utilized
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



cation in the driving direction, a selective conmunication is rendere
possible also in lateral di- rection, and this |ateral communication
vari ous purposes, in particular for a nobile enforce- nent
nmeans of checking vehicles passing the vehicle - 3 Y 1 to be checke
also for a communication e.g. with notor vehicles noving in the oppo

used for

di recti on,

for

transmtting inportant traffic information (e.g. to

them about a traffic. jamor a fog zone). This communication in the
the "lateral di- rection", may be provided such that only
side of the notor vehicle this further, selective conmunication 1is
rendered possible, in particular obliquely towards the left front_ si
seen by the dri¥erP$ e dr Put gshdit & sommuniyat 108 egdel YitBwa
right front side in case of left-hand traffic. Optionally, this
comruni cati on cantbe Versialdedidotny tiowditds appes itef digedtdlose fowar ds t he
right, as viewed by the driv- er of the notor vehicle, and the radiat
angl es, noreoveransntvaiy Wigdittaret redaaifiiveliy fnrde triamngge . Gt ho

direction,

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 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 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,
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aviewto a sufficiently long period of time during which the transmtting
and reteivihg | obes of two vehi- cles noving in opposite directions will
overlap, an oblique orientation is to be preferred over a comruni - cation
oriented under 900 relative to the driving di- rection. It has proved to be
particularly suitable if as further IR elenents oriented in the second
direction, - 4 only IRtransmtting elenents are provided and if for the
IR receiving elenents oriented in the first direc- tion, a directional
characteristic which is sufficient- |y wide also for receiving in the

| ateral direction is provided. Since the IRtransmtting elenments require
relatively nuchrﬁ!ectric enerqgy.in c arison wwth re- geivin elenents, an

ener gy- ef f i ci el %eifedtiane 9 GILEEEPGA GFfI PhavEAsraddi hf t19% manner
by nmeans of a few infrared transmtting elenents, while on the other hand,
due to the narrtdw dif éqdedivdinacgdeaenési sriiested ipheheefpretidbrec-
transmtting elenments, also the selec- tivity of the comunication in both
directions w | ltimot, sbeliadvariselay ahbeeteédrwhencrnuhiiahl ysshaf £dcidhtrecei vi ng

ly wide also for 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 *75°, preferably ap-

proximately +60°.

For the lateral communication, in particular for



el ements having a correspondingly wi der directional characteristic are

enpl oyed for the comunication in the driving direction as well as in the

| ateral direc- tion. In this case it has al so been shown to be suit- able if
the directional characteristic of the IR receiving elenments oriented in the
first direction has a half value angle of from50 to 75, preferably ap-
proxi mately 60. For the lateral comrunication, in particular for - 5 an
exchange of information with oncom ng vehicles, ide- ally a directional
characteristic would have to be sought which has the shape of a

paral | el ogram seen in top view, so as to ensure approxi mately constant

| engt hs of paths for the co nication of the two vehi- cles in the driving
i roct on and 1 ERECBAR: BF. AREGENERGOR: Pk GHCORR BT M G
characteristic can very well be approximated in a sinple manner in that

the IR el enent 13 endédgerkirRalsebsnaclprestionpatd | yaveomrise a first,
narrower far field directional char- acteristic and for at |east one other
part conprise souwgtomtiichi Hes hbar shepedodli a epdrahbd ]l cdrearacdesn sin c

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 IR elements
and/or by the pre-determined amount of the current
flowing therethrough. Here, preferably, the narrower

far field directional characteristic has a half-value

angle of approximately *10°, whereas the wider near

field directional characteristic preferably has a half-



overlapping the first directional characteristic. In this respect it is
furthernore’ advant ageously provided that the at |east two overl appi ng
directional charac- teristics overlap each other in a pre-determ ned m xi ng
ratio, e.g. of approximately 2:1, the mixing ratio be- ing determ ned by the
respective nunber of IR elenents and/or by the pre-determ ned anount of the
current flow ng therethrough. Here, preferably, the narrower far field
directional characteristic has a half-value angle of approximtely 10,
whereas the wider near field directional characteristic preferably has a
half - 6 value angle of approximately 20. As has al ready been nenti oned,
preferably an oblique orientation is to be provided for the second
direction, and Valumansleved eeprexpaetiedul a2Py- advan- tageous if the second
direction encloses an azinuth an- gle with the vertical |ongitudinal plane
of from35 to 55, pethasabllyecapyr oxenmahmehyidbedAsphaseabibendynbeen

menti oned, preferably one and the sane IR receiving el- enents are used for

t he communi cat i idud ke idnteeliodn i sStbabghbrafeaddasonetheasetdnhe | ateral

direction. If
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



the present communi cation device then is nerely used in electronic tolling
or feescharging systens, e.g., Wwherein optionally also a check by a

| aterally passing or overtaking notor vehicle is rendered possible, the

two conmuni cations may sinply nerge in one and the sane receiving

el ectronics and the data processing neans connected thereto. If, however, a
comuni cation with other vehicles shall be rendered possible for an ex-
change of, e.g., traffic information, provisions nmust be taken in view of
the nutually shared receiving ele- nents and receiving electronics that the
information or data received will be separately further processed ac-
cording to type, and in a further developnent of the - 7 invention it is

therefore preferraldnt iprovitded that-eFordabacdiesabilifi paboiddet enbtng the type
of received data is connected to the receiving electronics, to which

di fferent data Hrocessidid @ity see qomnented e omeeewédr%@gctl ve

data are supplied 1 n dependence on he data type detection. Since,

furt her nor e, onhy %Wm_(yt erE%d t he order of frog&gge to three

tenths of a secondqe aval éﬁlgﬁ EFSFﬁﬁPlgﬁ’ to'w
different data processing 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.



exchange between vehicles which neet, and, noreover, special efforts nust
not be-required for the transm s- sion of information which would require
the driver's concentration, it is suitable to store certain informa- tion
beforehand and to retrieve it by nmeans of codes. Then it will preferably be
further provided that a mem ory for pre-determ ned nessages i s associ ated
to a data processing circuit and that data transmtted in the second
direction, or received fromthe second direc- tion, respectively, and
supplied by the receiving elec- tronics to the data processing circuit
conprise address information for reading out the respective nessages from
the nmenory. The nessages read out of the nenory may then be optically
reproduced on a di spsaylsar Hakewlreayiybeceepmnedudcededacboasdreal tiye - 8 As

al so has already been nentioned before, the comunication device according

to the inventi (ibhriBih i@t MANIREBRUS Y- RIr$ia e teMehey edvERt i 8n Chgegkaly nobile
checking units, i.e. notorized checking vehicles, and for this Instance, it

}Zepgagi;i‘lhg” Yo sk ah & pald R8s $oR9aCLhENk bl SnasEPs! ated to a
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-



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 will be explained in nore detail by way of preferred
exenpl ary enbodi - nments, to which, however, it shall not be restricted. Fig.
1 shows a schematic, partially sectioned per- spective view of an in

communi cati on devi ce which

of a nmotor vehicle, wherein schematically and not true to scale al
transm ssion |lobe for a lateral conmunica- tion as well as a transm

and receiving | obe for a

a re- duced scqhgief . 2 shows a top view onto this conmunication
wi t hout windshield, a side |obe for the commu- nication in the secon
|ateral direction b

I . d h
transmtting ele neﬁ%Qg;é % e 3 lfﬁ&?%gsgggéc Qtiﬁ %FﬁﬂE%#SSIO% : oms agr

di recti onal

characteristic, respectlvel

ment on a chip with the a%soc1ated transmission lobe,

or directional characteristic, respectively;

frared

SO a
ssi on

is mounted on a partially illustrated w ndshield

comuni cation in driving direction are entered on

devi ce,

d,

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. 6B);

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 -
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Fig. 4 shows a directional characteristic conposed of two transm ssion

| obes of two IR transmtting ele- nments or two groups of transmtting
elements, 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 the use of a comunication device according to the invention
for the purpose of a check by a passing checking notor vehicle; Fig. 6 in
partial figures 6A and 6B shows associ- ated bl ock diagrans for the
transmtting and receiving devices in the checked vehicle (Fig. 6A) as well
as in the checking vehicle (Fig. 6B); Fig. 7, in a schematic top view
conparable to Fig. 5, shows a notor vehicle wwth a comuni cation device
according to thghanventdoodidorta Kenmdni eaid on in the second, |ateral
direction with a vehicle noving in the opposite direction which is nerely

indicated by an ar- gy, sMdHbwad & BUdKORAGhar agt ar tshntneespababl e to -
10 that according to Fig. 4; and Fig. 8 shows a bl ock diagram of a

comuni cati on  gevyice according to the invention, which is adapted

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 -



devi ce according to the invention, which is adapted 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)
conmuni ca- tion device 2 in the formof a so-called "on board wunit" (in the
following called OBU in short) is at- tached by neans of a nounting base 3
to a wndshield 1 of a vehicle not further illustrated. The OBU 2 has a
housing 4 in the interior of which the required elec- tronic circuit 51is
arranged whi ch, however, is not further illustrated in Fig. 1 - and,

| i kew se, neither in Fig. 2 - and which may be designed in a per se con-
venti onal manney.. AgpordiQp to_the iIIustraéLons i 1 and ﬁlso in Fig.

2 the.dri vi ng HTAEELEn s Foroards e rerer 8rd BrearthelT csBbt ve
arrows 6. In the housjng 4, behind transparent wi ndows 7_and 8,
respectively, arr@fs BEIRIOemdnt(Star B2pFoGHYBELY F18:, 1) ne¥EERAF, on the
broadsi de of the device 2 fac- ing forwards, an array 9 of IR transmtting
and recei v- i ngkeligmesdtys upeferdei,gungerwanchnglénatient ed £nga #PpPEex= 11

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 (cf. Fig. 2), or with a vertical

- 12 -



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 |ine, and in a
vertical plane parallel to the driving direction 6 or also to the
| ongi tudi nal axis of the notor vehicle not further illustrated. In this

first direction 10, the IRtransmtting and receiving el enents each have a
relatively wide directional characteristic 11, both in wvertical direction
(Fig. 1) and also in horizontal di- rection (Fig. 2), e.g. with a respective
hal f -val ue an- gle of 60. The second array of IR elements 13 is |ocated | at-
erally in the housing 4 of OBU 2, these elenents preferably being nere IR

transmtting elgngrt 9 aki ehroalgd ehcemtiedti Aiacgecondldj resttion dAiwbl i quely
for- wards and towards the side, relative to the driving di- rection 6. As

I's visible fromdy Qilr%,cttl%'ns eSeaardntdi ‘E%Cgbgi‘oiﬂmgﬁgiﬁr@@’ &xg ens

approxi mately horizon- tally, "if the associa not or vehicle IS standing or

moving on a plgfe.draf Lie surface . The gl g pLD, LB 5e5008 dlgst ion 14
|

encl oses with irst Fact

acteristic 15 associated 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_.



10, seen in top view (cf. Fig. 2), or with a vertical - 12 plane laid
through thefirst direction 10, in the driv- ing direction 6, anmounts to
approximately 45, e.g. In Figs. 1 and 2, noreover, the narrower directional
char- acteristic 15 associated with these laterally oriented IR
transmtting elements 13 is shown, this directional characteristic 15, as
wll be explained in nore detail by way of Fig. 4 hereinafter, preferably
bei ng conposed of two transmitting | obes or directional characteris- tics
by the array of IR transmtting elenments 13 being realized by two groups of
IR transmtting el enents, one group of which defining a narrower far field

direction- al character.l tlc e oth ne.definin eld
di recti onal chd?ﬁ?FéFiéfi :L oﬁﬁﬁF@& BBVPﬁg d?S?ﬁﬁa gﬂg% V@ig%nemhat
wider. In Fig. 3, an IR transnlttlng el enent 16 having the formof a

light-enmtting ghgoes (d,ED)cckﬁdingsft@Mmga 3t r apspanedtvalast haglbousi ng 19
being mounted on a chip (i.e. an integrated circuit) 17 that conprises the

light-emitting g odg pf%ml@%qo\ehll%el SrPuevkdedowht henhenptal s¢ 48, the
pl astics housing 19 acting as a | ens

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 #20°, 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

-~ 14 -




and having a dianmeter of from3 nmto 5 mm e.g.. De- pending on the

di stance of "the chip 17 fromthe focus of the |ens defined by the housing
19, different trans - 13 m ssion |Iobes 20 will result having defined

hal f-val ue angles a. According to Fig. 3, the half-value angle a of the
transm ssion | obe or directional characteristic 20 will be approxi mately
20, e.g.. Now, if as sug- gested before, the IRtransmtting elenents 16 are
overlapping with different transm ssion | obes 20, hav- ing different

hal f -val ue angles a and different ranges, a conbined directional
characteristic 15 approxinately of the formas shown in Fig. 4 may be

obtained with _whic X|na eI arall el e sh, (ttﬁ Fig. 7)
as regards thethﬁﬁpﬁ B%HE PR ﬁe @?ﬂéor3$¥a€% qgékb Qined. In
detail, according to Fig. 4 - and not true to scale - a narrower far fleld
di rectional chai&efeiiranpaisgiogyenrapat atireeeh nke diedes didedts onal
characteris- tic 22 so as to obtain the conbi ned directional charac-
teristic 15. Theowal fpevalseeaargheeflonotheet finrtider estplonialedt Hearaect €m sti cs
21, 22 are, e.g., approxi-

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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mately 10 and approxi mately 20, respectively. To generate the far field and
the near fiéld, respective- ly, a certain mxing ratio is required which can
be ad- justed by the respective nunber of diodes, i.e. IR- 14 transmtting
el ements 13, and/or by the circuit-deter- mned 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, constant communica- tion paths SI and S2
(cf. Fig. 7) can be obtained by neans of the comnbined 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 conventi onal

stationary overhead toll u it§24 co i,sing_.stationary.co ni cation
devi ces 25, 264HTC PURITER B EBEMIRNAALPOR w thoveRPRIEESSY. £95  novi ng
in the lanes. These stationary communication de- vices, 25, e.g., wll
communi cate i n WREGS |thee|fawmitveliyy thiet Becradr édpectiive OBU 2, tEags-in
vehicle 28, for deb- iting tolls, wth those IR transmtting and receiving
el enents 9 of GBLs2idrerleodeeilig iisn gdpenatvhdchwhischeaeeminedehyetdhenOBlie fir st
direction 10, corresponding to a
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.g. 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

- 16 -




vertical plane

stationary and nobile communica- tion device for the purpose of electronic
toll collec- tion is known per se and need not be further explained here.
may furthernore be seen that on at - 15 |east one side of
i.e. obliquely to- wards the front, in the second direction

FromFig. 5it

t he vehicle 28,

through the driving direction 6. This data exchange between

14, a trans- mssion |obe 15 is given which is determned by the OBU 2 or,

nore precisely

, by the second IR transm ssion el- enent 13 of the latter,
thus communicate with a passing checking vehicle 29 which contains a

to

conpar abl e conmuni cati on device 30 mhich is oriented under an ap- propriate

angle, e.g. 13

5 relatjve to. t rivi rectio r egar ds
transm ssion an Jr%ce%%} é‘ba ct%er i )I csThechBUt %ec’&l %g‘@ gﬁﬁ ed

characteristic
In this manner,
checked vehi cl
tolls as well

31 havin a hal f -val ue angl e of approximately 25 in Fig.
e%agqugﬂi@msol & -Z0 rc a@n MiTFERrecessorhé20BY 2 of the

e 28 data regarding the recorded debitings or paynents of

aer dee acoregartdiorg t memroener(af. tihey.véd) Gl @hiThi basagnbe

Velyec kg

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-

- 17 -
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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
communi cation devices 2 - 16 (Fig. 6A) and 30 (Fig. 6B). The OBU 2 of the
checked vehicle 28 contains, e.g., a mcroprocessor 32 in a per se
conventional manner (cf. Fig. 6A), which has an associated nenory 33 as
well as a "fee card" 34, and which controls two separate transm ssion
el ectronics canponent s 36. 1 (for transm ssi goaﬂ.the fi,rst d%Eec- tion 10,
i

by neans of the %%%ﬁr%FQ%%%%%H%%%%%%?E&FE&%HT ﬁ“%r?%? é??“asl%%|| as
second transmi ssion electronics 36.2 (for transmtting in the second
direction 14, BPihebhoWehe aRa MeRORYt fiengMerFeR¥Rts 15 F Yhelkitond
array). For a communication in both directions 10, 14, the nutually shared
| R receiving el&ments. 9B ttHatf iwigth aar eppropaietenphoypédyianthehénout put
signal s thereof

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 question 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 is 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 -




are processed in an anplifying and pulse-formng stage 37 for an
application to the mcroprocessor 32. In a conparable manner, in the
comuni 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 diodes or,
generally, IR re- ceiving elenents 39 are supplied after an appropriate
anplification and pulse formation in an anplifier and pulse formng
conponent 40. The m croprocessor 38 fur- - 17 thernore has an associ ated
~controlling and inputting wunit 41 as well as a nenory 42. Mreover, it is

visible in Fig.: t i appr epri ate i t . yLa 0] Lhg unit
41, the nicrop%%%ggéé? G%W%gﬁfgg?s&PR%ﬁgfaﬁén????naﬁglgégﬁ%ggﬂaggﬁééthe form
of LEDs 43 via _associated transm.tting el ectronics_44..ln_a checking
procedur e, thist%%p%knébqﬁﬁQQ%ﬂﬁ %501§3f96 Viak & ﬁp2g o8P ?gpﬁm?ﬁé checked
vehicle 28 and then question it i.e. invite it to transmt pre-determ ned
recorded booketRhidf a ! Hdda tssbed -dahe RrEVipHendhECHEEEOBUt by t he

m croprocessor 38 in OBU 2 fromthe nenory 32 and
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 also applies if
the two vehicles 28', 48 each move in the respective
léft—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 oriented in
the first direction 10 and in the second direction 14,
respectively, cf. 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

- 19 -




transmtted via the transm ssion electronics 36.2 and the IR transmtting
el enments 13 as well as received by the comunication device 30 via its
receiving elements 43. In Fig. 7, a further possible application of the
present comunication device 2 is schematically illus- trated. Again, a
notor vehicle 28 equi pped with such a conmunication device, or OBU 2,
respectively, noves in a driving direction 6, e.g., in the right-hand | ane
of a roadway 23 of a freeway. On the counter-direction roadway 23', e.g. a
vehicle 48 indicated nmerely by an arrow noves, i.e. in the opposite |ane,
also in the - 18 right lane thereof. In Fig. 7, also the conbined direc-

tional characterjstic 15 far vehicle 28 i.s schemati- cally. jllustrated (cf.
t he previous di%%d%??&ﬁ”“?gﬁéﬁ %uf |%T15#F6F3188i%é’vﬁstIEhth?rre

approximately constant |engths of paths Si, S2 are covered by the conbined
directional chafRAEIEIR BEF I hE SRENS- O EPes I38StaRITAE 20258 to

adequatel y acconplish the comunication in the driving direction and the
counter drivi ngreN¥ded ivih rass pamitapsiiyptetlyi yigdesdigpplkiiesalf 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 firstvdata
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 vehicle 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

_20_




the two vehicles 28', 48 each nove in the respective left-hand lane. In
Fig. 8, corresponding to Fig. 6A, the mcropro- cessor 32 including the RAM
menory 33 connected thereto as well as the transm ssion and receiving

el ectronics 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. the correspondi ng transm ssion and
receiving lobes 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 receiv L.so,signals com.ng.fr the direction which - 19 1is
S;Ba % uced %tl %H]e uﬁé
. 0. €.

contrary to t he Secon dFPegFioﬁpff e congprggo %88 Pﬁfgeceiving

el ements of the first array 9 are praovided with an_appropriately w de
directional chatéac-TerfeRboduations g idl 6 Mgy éﬁm8}¥h§ﬁgé 8 SPh#¥r mati on
other than for fee charging purposes, as indicated in Fig. 7, the signals
or data received &i & fPUIR repaodusy ioneunit, yet thereinstead or in

addition 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

- 21 -




ments 9 and_the receiving electronics 37 nust be dis- tinguished and
separated, which can be carried out at mcroprocessor 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 ahgad". i "oor." fHic. ] T,ete.are kept
cogg@?xt&hc%etp{ggei%l\%gg%gé or 6536 f2 ré%%@f@gl}/ Gilp

stored in a nenory ta contai hing ress fhfor-"mation

ropr oquced vi s WP e FERREACon SR 635 Thic PEPEARE! LORCEAF(  52° ey

sinply be a display, 1i.e. _an optic reproduction unit, yet thereinstead or
in addition t IS8t HBP dF &eGudS @ctdyedadetion unit may be provided, in
whi ch case the nessages stored in nmeno-
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ry 53 will contain appropriate (additional) voice in- formation. For the
sake of conpleteness, in Fig. 8 also a programnenory 54 for the

m croprocessor 32 is illus- trated. Wien 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 wth |eft-hand
traffic an inverted mrror- type arrangenent with the second direction 14
extending obliquely laterally towards the right instead of to- wards the

| eft, would have to be provided. In particu- lar, the comrunication device 2
may right fromthe start be provided with a mddle array 9 of infrared
transmtting a iving elenents as well as with two Jlateral IR elenents
13, nanely forq%gigﬁgral radiation towards the left, and for a latera

radi ati on towards the right. Depending on the respective country in which -
21 the communication device, or OBU 2, respectively, will then be nounted,

either one or the other lateral IR el- enment group 13 can be activated.
1.A motor vehicle infrared (IR) communication device,

preferably for an electronic fee-charging system,
comprising IR transmitting and receiving elements ar-
ranged 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 communication device is in a
state installed in a motdr vehicle, and transmitting
and receiving electronics, characterized in that fur-
ther IR elements (13) oriented at least according to
a second direction (14) are additionally arranged in
the housing (4), this second direction (14) being
oriented towards one side, relative to the first di-
rection (10), or to the vertical longitudinal plane,

respectively.

2.A communication device according to claim 1, charac-
terized in that, as further IR elements (13) oriented
in the second direction (14), only IR transmitting
elements are provided, and in that for the IR receiv-

ing elements (9) oriented in the first direction

- 23 -




22 Cainms:_ |.Anotor vehicle infrared (IR} comuni cati on devi ce,
preferably for an electronic fee-charging system conprising IR
transmtting and receiving elenents ar- ranged 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

t he communication device is in a state installed in a notor vehicle, and
transmtting and receiving electronics, characterized in that fur- ther IR
el enments (13) oriented at |east according to a second direction (14) are
additionally arranged in the housing (4) this second direction (14) being

ori ent ed towards o sty JElAUNS LOANeLLTSL ookl on, (10)oupr to the

vertical |ongitudin ane respectlvel i on device

according to clai rac- terized in that, ,as fur | R el nts (13)
oriented in the éiﬁ%ﬁﬂ#iﬁ w§ @&SPI%Pr GﬁFﬁlWﬁnﬁréﬁsﬁg?tFﬁ Cratetknts are
provided, and in that for the IRreceiv- ing elenents (9) oriented in the
first direction rection is prov1ded

3.A communication device according to claim 2, 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 Z50°

to +£75°, preferably approximately 60°

4.A communication device according to any one of claims
1 to 3, characterized in that the IR elements (13)
oriented in the second direction (14) partly comprise
a first, narrower far field directional characteris-
tic (21) and for at least one other part comprise a
second, wider near field directional characteristic
(22) overlapping the first directional characteris-

tic.
5.A communication device according to claim 4, charac-
terized in that the at least two overlapping direc-

tional characteristics (21, 22) overlap each other in

_24_



- 23 (10),_a directional characteristic (11) which is suf- ficiently wde
also for receiving in the lateral di- rection is provided. 3. A conmunication
devi ce according to claim?2, charac- terized in that the directiona
characteristic (11) of the IRreceiving elenents (9) oriented in the first
direction has a half value angle of from50 to 75, preferably approxi mately
60. 4. A conmuni cation device according to any one of clains 1 to 3,
characterized in that the IR elenents (13) oriented in the second direction
(14) partly conprise a first, narrower far field directional characteris-
tic (21) and for at |east one other part conprise a second, w der near
field directionahiCQQQ%ﬁﬁgri%géa mgéz% ove%Lapping tg? fir;gxgiggg%iona
characteris- tic.? £A conmtéati n*dév ée égéoFdlng o%BParf 4 - Cndr ac-
terized in that the at |east two overlapping direc- tionpal characteristics
(21, 22) overl ap <ach Cthd5iRI ragao peppg- deternined RyxFhg FafPeS e.g. of
approxi matel y

tive number of IR elements (13) and/or the pre-deter-

mined amount of the current flowing therethrough.

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

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

approximately 10°.

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

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

gle of approximately 20°.

8.A communication device according to any one of claims
1 to 7, characterized in that the second direction
(14) defines an azimuth angle with the vertical lon-
gitudinal plane of from 35° to 55°, preferably ap-

proximately 45°.
9.A communication device according to any one of claims
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2:1, the mxing ratio being determ ned by the respec- tive nunber of IR
elenents (13) and/ or the pre-deter- mned anount of the current flow ng

t her et hrough. 6. A conmuni cati on device according to claim4 or 5,
characterized in that the narrower far field direc- tional characteristic
(21) has a half-value angle of approximately 10. 7. A conmmuni cation device

according to any one of clains 4 to 6, characterized in that the w der near

field directional characteristic (22) has a half-value an- gle of
approximately 20. 8. A communi cati on device according to any one of clains
to 7, characterized in that the second direction (14) defines an azinuth

angle with the vertic I t udi na ne of 5 to.55 referably
ap- proximtely iélt EH gﬁ%ﬁ#ht%ﬁﬁze déVl 9@§|n§l58réﬁﬁh8ﬁ8rof cl ai s

- 25 2to 8, characterlzed in that a data dlscrlnlnator (32') determ ning
the type of recei (34l ld&iet A FEIHNI dd& dyPco Ahé scsddiedt Agtel é&t FBATcs (37),

to which different data processing circuits (49, 51) are 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.

10.A communication device according to any one of
claims 1 to 9, characterized in that a memory (53)
for pre-determined messages is associated to a data
processing circuit (51) and in that data transmitted
in the second direction (14), or received from the
second direction (14), respectively, and supplied by
the receiving electronics (37) to the data processing
circuit (51) comprise address information for reading

out the respective messages from the memory (53).

11.A communication device according to claim 10, char-
acterized by an optic and/or acoustic reproduction

unit (52) for the messages.

12.A communication device according to any one of

claims 1 to 11, characterized in that a data process-
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nected to which the respective data are supplied in dependence on the data
type déterm nation. 10.A communication device according to any one of

claimse 1 to 9, characterized in that a nmenory (53) for pre-determ ned
nmessages i s associated to a data processing circuit (51) and in that data
transmtted in the second direction (14), or received fromthe second
direction (14), respectively, and supplied by the receiving electronics
(37) to the data processing circuit (51) conprise address infornmation for
reading out the respective nessages fromthe nenory (53). 11.A

conmmuni cati on devi ce according to claim 10, char- acterized by an optic
and/ or acoustic reproducti. %ﬂlt (52) for 2. A communi cation

L, 12,
devi ce accordlng ¥ &y Bha cﬁ cl'd] Sfcfgt%?etgﬁgfgggZFpiﬁglpﬂ YHat a data

process- - ﬁngrCU|t (49) is associated to a fee charglng unit (50)
as well as connec 3 (1Rl P SASSicER deltec Eher SRRBEMESBIRR FLPCT et ur ni ng
data relating to fees charged in the second direction (14). - 27

tronics (36.1) for returning data relating to fees

charged in the second direction (14).
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