;re3efcct™ taal c6cTcKaN A Wreless, in Particular Mbile, Comunication
Devi ce The inventimmmmmumwmmMMk a wireless, in particular mobile,
comuni cati on devi § icating with communication units in

vehi cl es, conprising a*dogoesmt ter and a receiver for electromagnetic
waves containing information, as well as a control unit for controlling the
transmtter. Various devices have been suggested for the wire | ess

comuni cation with vehicles on roads, freeways, or also in parking places,
dependi ng on the objectives en visaged. Basically, the nost varying
conventional com nmuni cation techni ques are conceivable, such as GSM UMS,
GPRS, DSRC et c A Minmdrdssculiar ,Pdrminnil@ O U@E8027, Ooroairiec tidrr theati'cd ol |
stations are known which enter into a bi-directional conmunication with
vehicles, or nore precisely, with vehicle-borne conmuni cation devices, when
this toll site is passed, so as to real ize the paynent of a toll by

1nking position | NbQLTPLLEAR; OR! PePEfesCd- o WifefEst, M plat Acgigred 11

a device. Apart fromthe fact t ocating the ve S 1S conparaglvely

" Communi oat i anePt I, ¥Enaf: 2k et R hel EEBCFRE RRRRLLEPERY, ok ;' o "
provided in a close ran e,havin ailini ed rénge of usvually below 10 m
Fur t her nor e, tﬁ%m@ﬁﬂﬁﬁﬁE&SPiHﬁlgévFBege tE188apFRBPELERNEhat CFABSMEEVer t he

total width of a roadway, wherein, in case of several |anes o
ter and a receiver for electromagnetic waves containing

information, as well as a control unit for controlling
the transmitter.

Various devices have been suggested for the wire-
less communication with vehicles on roads, freeways, or
also in parking places, depending on the objectives en-
visaged. Basically, the most varying conventional com-
munication techniques are conceivable, such as GSM,
UMTS, GPRS, DSRC etc. In particular, from WO 99/33027
so-called “virtual” toll stations are known which enter
into a bi-directional communication with vehicles, or
more precisely, with vehicle-borne communication
devices, when this toll site is passed, so as to real-
ize the payment of a toll by linking position informa-
tion obtained, e.g., via GPS, with data stored in a
device. Apart from the fact that locating the wvehicles
is comparatively unreliable, this involves an at least

temporarily stationary toll site with a communication
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per roadway and, accordingly, of several vehicles nov ing in different

| anes, a special technique is required to differentiate between the

i ndi vidual vehicles in the different |anes (the so-called "matching"). It
woul d now be desirable to provide a selective, precisely targeting, in
particul ar nmobil e conmuni cati on device for wirel ess communication with
sel ected vehi cl e-borne communi cation units (so-called OBUs - on board
units) at arbitrary sites along roads or in park ing places, so as to be
able to carry out a check e.g. on a toll road - conparable to a speed
check with a nobile | aser device, as to whether or not a toll transaction

has been carridskviotd, fvitietditn ) aspesdvae, vehmbeicatioheihesnDy not a
parki ng fee has been paid. In this case, it should be possible to provide

the mo bile coprayigadion Qedl&§éa§aﬁg90ﬁé@@ﬁ§ QeYiﬁﬁte&'ﬁﬁn@e|@§er gun,
optionally also as a vehicle-borne installa tiroon in a checking vehicle. -

2 ApcorQ|nq%%VI%%ylﬁefgwon%&t f& %ﬂ&rh§¥§nttﬂ8 & H¥é9€1§% a movi ng

conmuni cat i on for a preC|se argeted data exchange w

or non-noving yehicle from ocatjo froma rson_or froma
vehi cl e, wheré %V%¢§%|%E?I%€ %ﬂéu %E tF@ﬂkmﬁﬁﬁytﬁ%V?EsgﬁﬁtE9Ea%ehicle to
be checked shall|l _al so_be possible froml|ar ger distances. Accordingly, the
‘conmuni cat i on Hb@FEeogfatﬁ%aﬂﬂﬁyt|GPP§eh%nt¥6n§ﬂs?yE§ FEVERal at®BRFzed in

that a direc tional characteristic is provided for the receiver
per roadway and, accordingly, of several vehicles mov-

ing in different lanes, a special technique is required
to differentiate between the individual vehicles in the
different lanes (the so-called “matching”).

It would now be desirable to provide a selective,
precisely targeting, in particular mobile communication
device for wireless communication with selected
vehicle-borne communication units (so-called OBUs - on
board units) at arbitrary sites along roads or in park-
ing places, so as to be able to carry out a check -
e.g. on a toll road - comparable to a speed check with
a mobile laser device, as to whether or not a toll
transaction has been carried out for the respective
vehicle, or whether or not a parking fee has been paid.
In this case, it should be possible to provide the mo-
bile communication device as a portable device, like a
laser gun, optionally also as a vehicle-borne installa-

tion in a checking vehicle.



and/or the transmtter, for a selective comunication with comunicatio
devices in vehicles at distances in the order of from20 mto 200 m e
approximately 100 m in particular with a receiving angle or angle of
radi ation of from0.5 to 4, preferably 0.8 to 2.5, and in that a sighti
unit as well as an indication unit is provided, the indication unit bei
connected to the receiver via a processing unit. In the present

comuni cation device, there is provided a receiver and/or an active
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transmtter with a defined narrow receiving or radiation characteristic,

respectively, which is adapted to select vehicles in the given distance
range, e.g. 100 m ;xcdafdinglihe Tonis & obiewt caf itdre daweet iy twer K |
per se conventional nmanner with radi o waves, respective antennas with a

narrow di rect i 9redi&das agdbmnhsi t&t DN A8vi e DEoBI VHEEE: s EI P LA §8ked
however, is a communication in the optic range, in partlcular in the
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er, respectiv has ssocl ated optiCs I ev ng t € narrow

directional nggpﬁéfr'§f§8¢%% ?ﬂ%tegr%$030§§¥3§n St Ehg%hgcggﬁlgfe

restriction, ) arr usSed T eam ~ of
| R-beam re spectively, is_achieved with, this optics. Wth t .optic
'sighting unit, g@?ﬁ?}%r a§e%FFﬁlgepSPWﬁBPéc?5§8? Hé%hc%hetﬁ%SPﬁgbéY ive

vehi cl e can be sighted, and within the glven di stance, . e.g. 100 m the
out wave beam VeRiCieath bRachegked| shahisabse be possible from lar-

ger distances.

Accordingly, the communication device of the ini-
tially mentioned type is characterized in that a direc-
tional characteristic is provided for the receiver
and/or the transmitter, for a selective communication
with communication devices in vehicles at distances in
the order of from 20 m to 200 m, e.g. approximately
100 m, in particular with a receiving angle or angle of
radiation of from 0.5° to 4°, preferably 0.8° to 2.5°¢,
and in that a sighting unit as well as an indication
unit is provided, the indication unit being connected
to the receiver via a processing unit.

In the present communication device, there is
provided a receiver and/or an active transmitter with a
defined narrow receiving or radiation characteristic,
respectively, which is adapted to select vehicles in

the given distance range, e.g. 100 m or 150 m. The com-
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vehi cl e, whereas other vehicles, e.g. in neighboring |lanes, will not be
covered (or will be blocked). In this manner, a selective comrunication in
terms of the desired data exchange is possible in a sinple manner. The data
exchange will be used, e.g. for the purpose of checking - electronically -
paid toll or parking fees, it being assuned that each of the vehicles has a
so called OBU unit installed therein. These vehicle-borne - 4

comuni cation devices (OBUs) nornally will be in a standby (dornant) state,
and they axe activated at the above-indicated check so as to transmt the
desired data to the nobile conmmunication device. To indicate data or,
general |y, i ntmimtatdoroiettieec aays evoatk tile ac grarusec atamventa.apali f a
connection with the vehicle cannot be nade, it is advantageous if the

indi cation unidarfs a3 OPHAEIE sRlvds,Matpedt idies Rindenrdy RAdH @l ar an
LCD-di spl ay. Thereinstead or prefer ably, in addition thereto, also an

acoust ¢ i ndi GaLion, WA Sxfh & or (B DY dRfl e 9. SO as 10

allow for a correspondi ng acoustic 1 ndication for the operator by different

Jbuzzing sounds_if .a,C nicatio onnectjon has pqg Oor i.f

comuni cat i on *Sht cheq)_img{ aesII l?eé?’l g’o? V‘fegfebré nl'asd% %?rgrpu at aq-Ilroannslrﬁ t heecl from
t he vehicl e-borne commu nication unit. and received. by the communj cati on
‘devi ce are prQRSedFIWS pét Eﬂ?Qﬁﬁﬂkﬁﬁi%ﬂuﬁhQHﬂﬂﬁﬁg%qA2¥QHQ?@éE%ing uni t
following the receiver, so as to allow for an indication of these data, and
this processi mftigh tcase the light transmitter, or the light receiv-

er, respectively, has an associated optics for achiev-
ing the narrow directional characteristic, i.e. beam
focussing, or the reception restriction, respectively,
so that a narrow focussed light beam, or IR-beam, re-
spectively, is achieved with this optics.

With the - optic - sighting unit, similar as with
a portable laser device, the respective vehicle can be
sighted, and within the given distance, e.g. 100 m, the
sent out wave beam will reach exactly only this one
vehicle, whereas other vehicles, e.g. in neighboring
lanes, will not be covered (or will be blocked). In
this manner, a selective communication in terms of the
desired data exchange is possible in a simple manner.
The data exchange will be used, e.g. for the purpose of
checking - electronically - paid toll or parking fees,
it being assumed that each of the vehicles has a so-

called OBU unit installed therein. These vehicle-borne



may advant ageously be forned by a processor which also can put the data
into an appropriate format for the in dication or also for a different
output, as is conven - 5 tional per se. The object of the control unit
associated to the transmtter is to cause the transmtter in the desired
manner to send out the el ectromagnetic waves for making - the desired
comuni cation, wherein this activation of the transmtter should occur as
automatic as possible; for this purpose, it is advantageous if the control
unit for the transmtter is fornmed by a processor, preferably by the sane
processor which fornms the pro cessing unit. It is of further advantage in
this re spect ddmmtute qartoices sEvicegpr @BUEd 1véine ld yrenidrly eorin rd ormati on to
be transmitted and received, respect ively. Mreover, it is also

advant ageous Isftatﬂzﬁoyprﬁa&ﬁ@w& !&&%‘,ﬂe&ﬂ&%ﬂ%%é i vHida di) grag ticul ar
keys, to input information and instructions. de sired, e.g. depending on

the site wher e fie. IR & COMABELEAL] oLl UK e PaseBer e tadiiy A0l dependi ng

on the type of 1 hquiry, specific 1nfor ion, or 1nquiring

respectively, n be prepared.in this manner which. then will be sent out in
case a checkiégkﬁuﬁﬁ B %#?nﬁ?ﬁﬁﬁfl%fiﬁ?n61%%3%%@ next freeway toll
site associated with the site of set up can be jdentified by data. - 6

To indicate data or, generally, information on the
course of the communication, e.g. 1f a connection with
the vehicle cannot be made, it is advantageous if the
indication unit has an optic display means, a display,
in particular an LCD-display. Thereinstead or prefer-
ably, in addition thereto, also an acoustic indication
means, e€.g. a buzzer, may be provided, e.g. so as to
allow for a corresponding acoustic indication for the
operator by different buzzing sounds if a communication
connection has been made or if a communication connec-
tion has failed to be made.

The data transmitted from the vehicle-borne commu-
nication unit and received by the communication device
are processed in a per se conventional manner in a pro-
cessing unit following the receiver, so as to allow for
an indication of these data, and this processing unit
may advantageously be formed by a processor which also
can put the data into an appropriate format for the in-

dication or also for a different output, as is conven-



As has -al ready been nentioned, transm ssion, i.e. the sending out of the
inquiring information, should largely be automatic, wherein, however, a

pur poseful triggering of the transm ssion procedure - e.g. when a - vehicle
approaches - shall be possible, and accord ingly, it is advantageous if the
control unit for the transmtter has an associated trigger-like switch for
triggering the transmtter for delivering electromag netic waves. For the
automatic transm ssion procedure it is ad vantageous if the control unit
for the transmtter, op tionally the processor, has an associ ated nenory
for pre-determ ned transm ssion signal informations, wth a wake-up signal
for the vehiclei@mupéeaséon unit and with command signals for the vehicle
comuni cation unit so as to cause the latter to identify and deliver stored

information, in parfp&ubpfest abtischdf @Bt O g 4o 1Bt @ne s egas di ng
toll transactions. For a check, optionally for a docunentation, it is also

suitable if a dateoandeLinecipdi cationchedebyanclock shopal agperahor of

t he processor 'S provi n-case eck 1s nade, ata recerved by
.the vehicle borne congunicaéion ug%t cgn Ehen be stored toggther . Wth
the data regarBFR3SHat® S5FA9:PWE BRY, SECQETORATBEL B TAYRT 58T &"3¥bPBcol by
nmeans of a printer _contained in the portabl e device, or by an external
‘printer. It ith%fd%%thé,C%?@BnéﬁﬁEéPVabV€e¥%l%tB?ésa?cg%VéFl?ﬂeOf

the transmitter should occur as automatic as possible;
for this purpose, it is advantageous if the control
unit for the transmitter is formed by a processor,
preferably by the same processor which forms the pro-
cessing unit. It is of further advantage in this re-
spect if the processor is provided with a memory for
information to be transmitted and received, respect-
ively. Moreover, it is also advantageous if the pro-
cessor is connected to an input unit, in particular
keys, to input information and instructions. As de-
sired, e.g. depending on the site where the mobile com-
munication unit has been set up and depending on the
type of inquiry, specific information, or inquiring
data, respectively, can be prepared in this manner
which then will be sent out in case a check is made.
For this purpose, e.g., also the next freeway toll site
associated with the site of set up can be identified by

data.



recei ved data together with the data regarding the tine in a nenory, and to
output themlater via an external printer, optionally after connection to a
PCwith a printer. To be able to keep the data regardi ng the respect ive
next toll site associated to the checking site for a |onger period of tineg,
t he conmuni cation device suit ably is provided with a nenory for storing a

toll site identification. The invention will now be explained in nore
detail by way of preferred exenplary enbodinents illustrated in the
drawi ngs to which, however, it shall not be re stricted. In detail, Fig. 1

shows a schematic top view onto a part of the roadway conprising three
| anes, with vehi cl &ss ek va trteadyndiedre neonmiloriedt | rerdanvisei @ccar.adeng to
the present invention; Fig. 2 shows, in a perspective view, a comunica

tion device acfis dHeriiny tdier PSESERd iMyreitind, infotecion, shdwidn of a
portabl e device; Fig. 3 schematically shows - partly as a block diagram -

an inventive a4 oy Ao G | NSORDLAR o ! he BB s pypor ne

comuni cation unit comrunic atlng therewith® and F g. ows a flow chart

fo illustrate Lhe poo coduecguri ng, g dol . exchange. o the goupsgyof a se

| ective connunlc t ween he prese I on tce an

vehi cl e-borne ¢ ication unit.
. QE { approaches - shall be possible, and accord-

ingly, it is advantageous if the control unit for the
transmitter has an associated trigger-like switch for
triggering the transmitter for delivering electromag-
netic waves.

For the automatic transmission procedure it is ad-
vantageous if the control unit for the transmitter, op-
tionally the processor, has an associated memory for
pre-determined transmission signal informations, with a
wake-up signal for the vehicle communication unit and
with command signals for the vehicle communication unit
S0 as to cause the latter to identify and deliver
stored information, in particular status information
and information regarding toll transactions.

For a check, optionally for a documentation, it is
also suitable if a date and time indication fed by a
clock signal generator of the processor is provided. In
case a check is made, the data received by the vehicle-

borne communication unit can then be stored together



tn Fig.- 1, a roadway 1 conprising three lanes 2, 3, 4 is schematically
illustrated, on which there are vehicles 5, 6 and 7. At the border of the
roadway 1, a nobile wirel ess comruni cation device 8 is shown which

sel ectively conmunicates with a vehicl e-borne comunic ation unit 9 in one
of the vehicles, e.g. in vehicle 5; this is schematically indicated in Fig.
1 by a narrow, focussed infrared beam 10. The di stance D between the nobile
comuni cation device 8 and the vehicle 5is, e.g., approxinmately 100 m the
radi ation characteristic (of. the narrow beam 10) of the comunication
device 8 is adapted to the selectivity with respect to the communication

wi th vehicl es witlsuche adalt st necar®ing ndace can@dncned andt he.g. g can haxi num
defined range, i.e. the angle (err) of the radiation and al so of the

recei ving chargeigtedtas aspascocdl ngy ymeams |l of ea primtéheconteined 2,
generally, e.g., between 0.5 and 4 or 5. In case of a range of 200 m

therefore, thelz@ea%lﬁofyéméedéaﬂtétsﬂ M\%/tgnaeié@éfﬁépoﬁﬂiﬂgéf sgel | er
radi ati on angle than 1n case of a range of 100 mor of nerely 50 m i.e, an

even narr ower éreSE'ﬁ83£38h959§56§b§%é§vgﬂfé bs €E8¥éd§9 £9£§Eh$%ereby it

transmtter and for the receéi ver o e comuni catl on device

h dth | | h h : Fi
1° TS Cover ca, TRRETEES Sthey cORRFRPacHER LS Fha " SOkErEraf o eifler &

not covered, s that an undi sturbed data eéchange can,occur with the one,
desired vehi cl 8752 BERATY dahd EQcRHRBELi ENeB Lateg¥iaani AXERENRbur se of
a check as to whether or not the vehicle 5 has carried out a tol
transaction foPrpajehg appiesaitilpeafter| copeacpieni bastyPRawskhgaa tol

site. Accordingly, the vehicle-borne conmunication unit 9 nust be activated
(woken up) by phéncemmuni cati on device 8 and caused to deliver an
identification as well as to transmt the desired information regarding

previous toll transaetbenablé&hts né@pedhéedathlrégagaphgiand rasped@-
nore detail herebelow, in particular by way of Figs. 3 and 4. In Fig. 2, a

mobi | e “‘re'es%vEOHERE'%%ﬁ&oglgévbﬁéoglﬁ%éﬁgﬂgdtﬁé éh@@k&ﬁ%‘@1hé”@o&00| i's
shown, wherein a housing 12 conparable to that in so-cal | aser guns is

attached on a gagghge}l Lo aug 5WQH%Q el.get Ly %99cg%§B§OHEkEQ%SS£1t _(for

energy supply an pt| nal Iy, “data tfansn155|o upper side

of housing 12, optlc 5| i.n it 13 |s attach dwth mhl t he desired
vehicle, e.g. %gﬁﬁi gﬁdggﬁigt P3RS 1" 05 K1%e

identification.

The invention will now be explained in more detail
by way of preferred exemplary embodiments illustrated
in the drawings to which, however, it shall not be re-
stricted. In detail,

Fig. 1 shows a schematic top view onto a part of
the roadway comprising three lanes, with vehicles and
with a mobile communication device according to the
present invention;

Fig. 2 shows, in a perspective view, a communica-

tion device according to the present invention, in the



be sighted so as to then deliver the transm ssion beam 10 (Fig. 1) via a
transmtter not further illustrated in Fig. 2 and a focussing optics 14. To
recei ve wave beans transnmtted back fromthe respective vehicle borne
conmuni cation unit 9, a conparable optics 15 with a narrow receiving angle
is provided which is nmounted before the receiver proper in the interior of
housing 12. On the rear side of the hand unit facing the oper ator (not
illustrated), an LCD display 16 is provided as an optic indication unit;
furthernore, an input key board 17 is provided on this rear side of the
unit, be low the LCD display 16, so as to be able to supply - 11

cor respondi ng fiayutofat epantalhles clari¥ad; unit contained in housing 12 and in
particul ar designed with a mcro processor. Laterally on housing 12, in the

exenpl ary enbodi namig . 13 usdheaiad cdlier eslicdva -burerery e gpdslkatk 18 so as
to deliver certain predeterm ned buzzing sounds as an acoustic indication,

dependi ng on Ve el Or 10U A SOPTRHE | Edthil YA £ 1brd NevFdd ¢li8 ddRodiesn

achi eved. Furthernore, the comunication device 8 is provided with a

trigger-1like j 19 s i j . use it
to radi ate el :eéwtérgmn%%?\e |‘2&1\/\$/a€leésﬂ)%%l?és é%%%f%ﬂn%@%%ﬂ%o%% eéi)nfaég71 any
desired suitable.sitggon the?hous'ng 12, or it may be preferably provided
on the handl e A9*%% HETYHHF6vP*Fdr an actuation by neans of the thunb,

eg., inaconfort Fig. 4 shows a flow chart to illustrate the pro-

cedure during a data exchange in the course of a se-
lective communication between the present communication
device and a vehicle-borne communication unit.

In Fig. 1, a roadway 1 comprising three lanes 2,
3, 4 is schematically illustrated, on which there are
vehicles 5, 6 and 7. At the border of the roadway 1, a
mobile wireless communication device 8 is shown which
selectively communicates with a vehicle-borne communic-
ation unit 9 in one of the vehicles, e.g. in vehicle 5;
this is schematically indicated in Fig. 1 by a narrow,
focussed infrared beam 10.

The distance D between the mobile communication
device 8 and the vehicle 5 is, e.g., approximately
100 m, the radiation characteristic (cf. the narrow
beam 10) of the communication device 8 is adapted to
the selectivity with respect to the communication with

vehicles at such a distance D, in accordance with the



abl e manner. In Fig. 3, the present nobile wireless comunica tion device
is shown at 8 and a vehicle-borne communic ation unit is shown at 9 at a

~ distance D which, as shown, is not true to scale. The vehicle-borne comu
nication unit 9 commonly is ternmed OBU unit (on-board unit), and it
conprises a conmunication circuit 20 in cluding a transnmtter 21 and a
receiver 22 as well as a - 12 m croprocessor 23. The m croprocessor 23
furthermore has an associated nmenory 24 in which all the various data
relating to toll transactions as well as an iden tification nunber and the
|ike are stored. In the nobile conmunication unit 8, within housing 12, a

ni cr opr ocessor ma%imanndefedeto rahgesWwit, eh %ﬂeiéngingd%Q Rped oaatrol unit
for a transmtter 26. Mreover, a nenory 27 for data corresponding to the

signal's to be BEasAThned18s Wel kids cBRUREY Bfabatcafoning data ecel ved

via a receiver 29 and processed by the m croprocessor

Tore, opt i cs 15°5aan 80 PRekie Bory i ERRRERRGSTRE 2he AEResALaWct:

3 e ; |
re, optics 14 an respectirveély, Yrectiona
ch o P wi th an angle of aperture or

i sti ' tively,
Ceoei ving angl 8 8pi ASPHESB: fep °oRRde s oFo5E-1 8n5capR par o1 sanaar o6.8 to
2.5, are schengb'call illustrated. The angLe cp results fronlghe Maxi mm
range provi ded: hoW'r£§66ﬁéPﬁﬁrt5hﬁhbeﬁﬁxﬂ mudksbenctadbatellewdéich the di a
nmeter, i.e. the width dinension, of the delivered ray
correspondingly smaller radiation angle than in case of

a range of 100 m or of merely 50 m, i.e. an even nar-
rower directional characteristic must be provided for
the transmitter and for the receiver of the communica-
tion device 8. Thereby it is achieved that selectively
only the one desired vehicle, e.g. 5 in Fig. 1, is
covered, whereas other vehicles, e.g. in the other
lanes 3, 4, are not covered, so that an undisturbed
data exchange can occur with the one, desired vehicle
5. Such a data exchange is, e.g., desired in the course
of a check as to whether or not the vehicle 5 has car-
ried out a toll transaction for paying a prescribed
toll when previously passing a toll site. Accordingly,
the vehicle-borne communication unit 9 must be activ-
ated (woken up) by the communication device 8 and
caused to deliver an identification as well as to
transmit the desired information regarding previous

toll transactions. This procedure will be explained in

- 10 -



beam 10 at the site of the vehicle should be approximately one | ane w dth,
i.e., e.g., about 3 m at the nost. In this manner, the desired selectivity
for cov - 13 eying one vehicle 5 only in the region of the maxi mumrange
(which may be 100 mor also 200 m), is ensured, i.e. a coverage of
undesired vehicles which are in oth er lanes or in the sanme |ane in front
of or behind the chosen vehicles is prevented. It may be nentioned here
that in case parking vehicles are checked, also smaller ranges, e.g. 20 m
or 50 m may suffice, in which case also the angle cp may accordi ngly be

| arger. Furthernore, in Fig. 3 the LCD display 16 as well as the

| oudspeaker 18ncrree Gatfewimpnthaermdibel o uisd redeth cuInic dase vdy aof iFicgs F V3 f rom an
OBU 9, the comuni cation device 8 - via the sighting unit 13 - is directed
to wards the wyiicd e to be checked, in which or on which the OBU 9 to be
interrogated is nounted) e.g. towards vehicle 5 in Fig. 1. Tn~hen pressing

the trigger-like swighdo, ot k!?er:ﬁ&?i”ié“&jh?él 3 L@Mﬂ'ﬁ%ﬁ%ﬁ%&&%a”

brings the OBU 9 in vehitle 5 omthe stan ate i e active state
by nmeans of a e-up command. In its ready stafe U 9 now is capable of
transnitting b%\lﬁ esab‘%?%%r?%tae %%{Ea?getlﬁ%n%omi jé%lt%?lb%w‘a’ev"l" R e
response to inquiry commands transmtted fromtransmit ter 26, such as,
e.g., "answeriMPSIng us? SPTPRERA QuEC| BRRL t1RN3ATERbHRY 13SPBi P ensur ed

in the course of - 14
is attached on a handle 11 through which electric con-

nection lines 11' (for energy supply and, optionally,
data transmission) extend. On the upper side of housing
12, an optic sighting unit 13 is attached with which
the desired vehicle, e.g. 5 (Fig. 1), can selectively
be sighted so as to then deliver the transmission beam
10 (Fig. 1) via a transmitter not further illustrated
in Fig. 2 and a focussing optics 14. To receive wave
beams transmitted back from the respective vehicle-
borne communication unit 9, a comparable optics 15 with
a narrow receiving angle is provided which is mounted
before the receiver proper in the interior of housing
12.

On the rear side of the hand unit facing the oper-
ator (not illustrated), an LCD display 16 is provided
as an optic indication unit; furthermore, an input key-
board 17 is provided on this rear side of the unit, be-

low the LCD display 16, so as to be able to supply

- 11 -



this communication that selectively only data fromthe sighted OBU 9 w ||
be -received. At |east parts of the received data, or processed data,
respectively, will be displayed on the LCD display 16, and the result of
the data comruni cation ("correct”, "incorrect”, "no data") will also be
acoustically signaled via | oudspeaker 18 by delivering different buzzing
sounds. Vehicl e-borne communication units (OBUs) 9 fromother vehicles wll
not be activated in this selective communication; in case other OBUs 9 were
transmtting, they will not be noticed, or will be bl ocked, due to the
narrow receiving characteristic of the communica tion device 8, cf,

di rectional chomacksreorsdicg Ihpun dige 3o the tdostrebpecit qonteindéd t he
receiving char acteristic nust be defined to be narrow, with the
transmtting charecieingtiz aheoletpantiyubhs deosshdd ywieh ng mbepsed to be
| ess narrow - i also the OBUs of other vehicles are "woken up" by the
transmtter 2Grdbesgspeiver 29 will not recei~.re their signals. Vice
versa, it is also conceivable to design only the trans mtter 26 with a

onl y the deai red ¢ %‘%imenh%%s?ﬁ%e{%”ﬂC*fe e
has a wi dor r RERb| hoTGRGTAEERr | GRFE, by 6 BVEETY: LARUBVERkBoth the
transmtter 26 and al so the receiver 29 have the_indicated narrow direc

as to deliver certain predetermined buzzing sounds as

an acoustic indication, depending on whether or not a

communication with the vehicle has been achieved.

Furthermore, the communication device 8 is
provided with a trigger-like switch 19 so as to trigger
the transmitter, i.e. to cause it to radiate electro-
magnetic waves. This switch 19 may be located at any
desired suitable site on the housing 12, or it may be
preferably provided on the handle 11 so as to allow for
an actuation by means of the thumb, e.g., in a comfort-
able manner.

In Fig. 3, the present mobile wireless communica-
tion device is shown at 8 and a vehicle-borne communic-
ation unit is shown at 9 at a distance D which, as
shown, is not true to scale. The vehicle-borne commu-
nication unit 9 commonly is termed OBU unit (on-board

unit), and it comprises a communication circuit 20 in-

cluding a transmitter 21 and a receiver 22 as well as a
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tional ‘characteristic for the desired selectivity. OBU 9 which is
respectively in or on vehicle 5 (or 6, 7, respectively) is equipped in a
conventional man ner, e.g. with a close range comruni cati on device 20, i.e.
a so-call ed DSRC conununi cati on device, and in nenory 24 the respective

rel evant data that can be in terrogated by communication device 8 are
stored. These data nmay, e.g., relate to the last twenty toll transac tions,
or they may also relate to a parking permt, an electronic license etc. If
OBU 9 receives an interroga tion command (conmuni cati on comrand) from
conmmuni cation device 8, it will answer in accordance with the inter

rogati on comranichypreteveor n23 t Hehelasiceobdatesson 2hefet tisermange

comuni cation unit 20. The transm ssion-re ceiving characteristic of OBU 9

in this case iBa$oinadsSptLaté@ REmbHB! 2 ASimakh Dt Wal Theh8OovEY Ebusi S
sufficient for the present use since the receiving characteristic 10" of

the nobile Cor@&'ﬁ‘éc%ié’ﬁlﬂﬁ%ée 811 St A&£OLEE NGhy aér‘ngmsgst tig a can

only be received - fron1t e sighted BU 9. In Fig. 3, alsot

the poxt 1 Zufo“—l?%?ﬁwg ffbhiecPRGAT EHLOCL Y dogti{ying daia relati hg to

Or stofing them I neno ndi cated, the
keyboard 17 bei ng c cted to.the mcrp rocessor 25 Trapnsmtter 26 and
receiver 29 may be gﬁﬂeﬁo?hl% DRAMIRL Rt Rt Fohhl na%hg?lﬁh?eﬂs?ggnot
explained in detail here, . as an_infrared transmtter and an in frared
recei ver, resp@%tléem$§rﬁﬁ§Pﬁ§S§ﬁ§ desrpegeepeficto the switch 19 is

provided as a control unit for a transmitter 26.
Moreover, a memory 27 for data corresponding to the
signals to be transmitted as well as a memory 28 for
storing data received via a receiver 29 and processed
by the microprocessor 25 acting a processing unit are
connected to the microprocessor. In Fig. 3, further-
more, optics 14 and 15, respectively, for achieving the
narrow directional characteristics 10, and 10', re-

spectively, with an angle of aperture or receiving

angle ¢ in the order of, e.g., 0.5° to 5°, in particu-

lar 0.8° to 2.5°, are schematically illustrated. The

angle ¢ results from the maximum range provided, cor-
responding to the maximum distance D, wherein the dia-
meter, i.e. the width dimension, of the delivered ray
beam 10 at the site of the vehicle should be approxim-
ately one lane width, i.e., e.g., about 3 m, at the

most. In this manner, the desired selectivity for cov-
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el emrents (IR di ode and photosensitive diode, as well as associ ated

el ectronics for a pul sed node of operation). FromFig. .4, the sequence
during an inquire for checking an OBU 9 in a vehicle 5 can be seen, wherein
after turning on the communication device 8 (cf. block 30 in Fig. 4) and a
ready-indication on display 16 ac cording to block 31 it is inquired, cf.
field 32 in Fig. 4, whether adjustnents such as relating to the date and
time or relating to the toll site identifica tion are desired. If so, az
appropriate data input will be effected according to block 33, via keyboard
17, and the device then is in a waiting position which is also achieved if
no adj ust nent erdirey dess nathidfe & wealliyvlin itheighdieth ol tthes atetimune
comuni ca - 17 tion is desired with the OBU 9 thereof, triggering of the
transmtter 2&{gd heviGiiuLatd orpayice Bds Bfo fect ek hacta@t i ng the

switch 19, ~s illustrated in Fig. 4 at 34. Accordingly, wake-up signals and
I nquiry signalss are, seifed %&&&H{’écﬁ'&rék&&'é)&%%&l% 3& oth-
respectively, in Fig. 4, and subsequently it is each inquired whether or

not an answer, such as the, identifjcation (cf. field 37). or.the desired
Gata (cr 1 et SAPFRAE DHorE R bR AT i Efae of (3 HanfHa then each
is triggered, cf. blocks 39 and 40, these_er_ror indications being
acoustic, by FHIERNCBIGHEhglSiRFRYLESHI cht 7Y F iR etPRRd Reree

| oudspeaker 18. In parallel thereto, an optic indication is caused via the
LCD i ndi cat i ngcha tinecase parking vehicles are checked, also smaller

ranges, e.g. 20 m or 50 m, may suffice, in which case

also the angle ¢ may accordingly be larger.
Furthermore, in Fig. 3 the LCD display 16 as well
as the loudspeaker 18 are schematically illustrated. In
case of an inquiry from an OBU 9, the communication
device 8 - via the sighting unit 13 - is directed to-
wards the vehicle to be checked, in which or on which
the OBU 9 to be interrogated is mounted, e.g. towards
vehicle 5 in Fig. 1. When pressing the trigger-like
switch 19, the transmitter 26 is activated so that it
brings the OBU 9 in vehicle 5 from the standby state
into the active state by means of a wake-up command. In
its ready state, OBU 9 now is capable of transmitting
back appropriate data to the communication device 8 in
response to inquiry commands transmitted from transmit-
ter 26, such as, e.g., “answering-status” or “read out

last transaction”, it being ensured in the course of
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When the OBU identification has been effected and the desired data have
been received, the latter are stored according to block 41, and optionally

are prin ted out via a printer not further illustrated, and the procedure
finally is confirnmed to have duly been ter urinated according to bl ock 42.
- 18 Clainms: 1. Awreless, in particular nobile, comrunication device

(8) for conmmunicating with comrunication units (9) in vehicles (5, 6, 7),
conprising a transmtter (26) and a receiver (29) for information

contai ning el ectromagnetic waves, as well as a control unit (25) for
controlling the transmtter (26), characterized in that for the receiver
(29) and/or fahishedmmitsdadtien (2@t szldictdetalgnainlyhaesact drost ithe 10,
10') for a se lective conmunication with comunication units (9) in

vehicles (5 Gighted cHStARGES W rdfcdtiy.t han 1¥Ah g8 igafw\dfathe and t hat
a sighting unit (13) as well as an indication unit (16, 18) is provided,

the indicati ondilt, dxeldie £0neGhefldd dd Gdiah elretind At allyf &0 kessing

unit. 2. A communication eSice according to dla!n11, char "acterized in
e ned for | QIUHAEDRT O J6 TSI e 5 i SR o e ce
according toclaiml or 2, - 19 .

data communication (“correct”, “incorrect”, “no data”)

will also be acoustically signaled via loudspeaker 18

by delivering different buzzing sounds.

Vehicle-borne communication units (OBUs) 9 from
other vehicles will not be activated in this selective
communication; in case other 0BUs 9 were transmitting,
they will not be noticed, or will be blocked, due to
the narrow receiving characteristic of the communica-
tion device 8, cf. directional characteristic 10' in
Fig. 3. In this respect, primarily the receiving char-
acteristic must be defined to be narrow, with the
transmitting characteristic theoretically also possibly
being adapted to be less narrow - 1f also the OBUs of
other vehicles are “woken up” by the transmitter 26,
the receiver 29 will not receive their signals. Vice
versa, it is also conceivable to design only the trans-
mitter 26 with a narrow radiation characteristic, if

other vehicle OBUs cannot transmit and only the desired

OBU 9 is “woken up” so that it will be ensured that
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characterized in that the directional characteristic for a selective
comuni cation is defined for distances in the order of approximately 100 m
4. A communi cation device according to any one of clains 1 to 3,
characterized in that the receiver is provided with a receiving angl e of
from0.5 to 4. 5. A conmuni cation device according to claim4, char
acterized in that the receiving angle is from0.8 to 2.5. 6. A

comuni cation device according to any one of clains 1 to 5) characterized
in that the transmitter is provided with an angle of radiation of fromO0.5
to 4. 7. A communication device according to claim®6) char acterized in

t hat the angl endfy rsddiratlisorfricen falmmdhed des iZedl OBUA T @maunecatiivad devi ce
according to any one of clainms 1 to 7, characterized in that in case of an

op tic comunigiadd Arf ddtddidfdd 1 aHad i thikid i idedesds imNGtharactRrist-he
| ight receiver (29) and/or the light transmtter (26), respectively, has an

associ at ed Optii&g ;(IJAe‘lfeﬂa‘th,Orhc%é\}%ee’,i/%érhecﬂ@rt{%éﬂir@%f Y¥lang

characteristic. comuni cat 1 on ice according to any one of clains 1

to 8 charact gnized id é@@{jégxe.émﬁ(i%ye "id ddfeq M- COMRILSES. 2

isplay, in particular an di'splay (10)- ; comuni'cati on devi ce

according to any one o A& P el for L AL EELLILIRL e Tndication

OBU 9 which is respectively in or on vehicle 5 (or

6, 7, respectively) is equipped in a conventional man-
ner, e.g. with a close range communication device 20,
i.e. a so-called DSRC communication device, and in
memory 24 the respective relevant data that can be in-
terrogated by communication device 8 are stored. These
data may, e.g., relate to the last twenty toll transac-
tions, or they may also relate to a parking permit, an
electronic license etc. If OBU 9 receives an interroga-
tion command (communication command) from communication
device 8, it will answer in accordance with the inter-
rogation command by delivering the desired data via the
close-range communication unit 20. The transmission-re-
ceiving characteristic of OBU 9 in this case is not ad-
apted to be just as narrow which, however, is
sufficient for the present use since the receiving

characteristic 10' of the mobile communication device 8

is accordingly narrow so that data can only be received
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unit (16, 18) has an acoustic indicating neans, e.g. a buzzer (18). 11. A
communi cati on device according to any one of clains 1 to 10, characterized
in that the processing unit is fornmed by a processor (25). 12. A

comuni cati on device according to any one of clains 1 to 11, characterized
in that the control unit for the transmtter is forned by a processor,
prefer ably by the same processor (25) that forns the pro cessing unit. -
21 13. A communi cation device according to claim 11l or 12, characterized
in that the processor (25) is provided with a nmenory (27, 28) for
information to be transmtted and received, respectively. 14. A
conmmuni cat i on fleom cehacsglttag oBycdai m 12 or 13, characterized in that the
processor (25) is connec ted to an input unit (17), in particular keys, for

in putting informatieneand 3”Séié$ttl%‘%e%§oaﬁicm Ca L O[S VaLEs ,
according to any one of clains 1 to 14, characterized in that the cont r ol

nit (28] for sheciianapiytpad2f) lag ancasserleled L5l ngSiakl keopyi toh

(19) for trig erlng ansm ng e ectronagne
waves. 16. A c catl n eV|c accordin Any. one nms_1 to 15,

f cl
char acteri zed 'ht?hg iR OE%ﬂ?rB Yntt T§%§r¥o% th%st}gﬁéﬁgFgér £58) |

optionally the pro cessor, has an associated nenory (28) fox predeterm ned
transm ssi on sFEWAPATAf &7 nBeiBA, CARERCEEdake- E%esmbﬁgpprocessor 25.

Transmitter 26 and receiver 29 may be designed in
a per se conventional manner which is not explained in
detail here, e.g. as an infrared transmitter and an in-
frared receiver, respectively, having the desired optic
elements (IR diode and photosensitive diode, as well as
associated electronics for a pulsed mode of operation).

From Fig. 4, the sequence during an inquire for
checking an OBU 9 in a vehicle 5 can be seen, wherein
after turning on the communication device 8 (cf. block
30 in Fig. 4) and a ready-indication on display 16 ac-
coxrding to block 31 it is inquired, cf. field 32 in
Fig. 4, whether adjustments such as relating to the
date and time or relating to the toll site identifica-
tion are desired. If so, an appropriate data input will
be effected according to block 33, via keyboard 17, and
the device then is in a waiting position which is also
achieved if no adjustments are desired.

If a vehicle is sighted and a selective communica-
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for the vehicle communication unit (9) and with command - 22 signals for
the vehicle conmmunication unit (9) so as to cause the latter to identify
itself and deliver stored information, in particular status information and
in formation regarding toll transactions. 17. A conmmunication device
according to any one of clainms 11 to 16, characterized in that a date and
time indication fed by a cl ock signal generator of the pro cessor (25) is
provi ded. 18. A conmuni cation device according to any one of clainms 1 to
17, characterized by a nenory (27) for storing a toll site identification.

- 23 .Ay.As3 ?.A RAL RA3?A3?2A eAy.Asy.A eeA3RA Vy.A
e.A'3 e.A e.tAon is desired with the OBU 9 thereof, triggering of

the transmitter 26 of the communication device 8 is ef-
fected by actuating the switch 19, as illustrated in
Fig. 4 at 34. Accordingly, wake-up signals and inquiry
signals are sent to OBU 9 according to blocks 35 and
36, respectively, in Fig. 4, and subsequently it is
each inquired whether or not an answer, such as the OBU
identification (cf. field 37) or the desired data (cf.
field 38) have been received. If not, one error indica-
tion each is triggered, cf. blocks 39 and 40, these er-
ror indications being acoustic, by different buzzing
signals, which are delivered via the loudspeaker 18. In
parallel thereto, an optic indication is caused via the
LCD indicating unit 16.

When the OBU identification has been effected and
the desired data have been received, the latter are
stored according to block 41, and optionally are prin-
ted out via a printer not further illustrated, and the
procedure finally is confirmed to have duly been ter-

minated according to block 42.
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e.A3 RA e.AL.AL3 R A3 R As{9y. As3

R8kFW - 056df gl nt svw9} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]cTa! 9pgrI N+W xsni d_Z] ca] c
ajJ ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] ca]ca]c: a]ca]ca]ca]calca]ca]calca]cal
cal] ca] ca] ca] ca] ca] ca! ( ab 2] -6g Buvy

}xsni d_Z] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal

Claims:

1. A wireless, in particular mobile, communication
device (8) for communicating with communication units
(9) in vehicles (5, 6, 7), comprising a transmitter
(26) and a receiver (29) for information containing
electromagnetic waves, as well as a control unit (25)
for controlling the transmitter (26), characterized in
that for the receiver (29) and/or for the transmitter
(26), a directional characteristic (10, 10') for a se-
lective communication with communication units (9) in
vehicles (5, 6, 7) at distances (D) of more than 10 m
is provided, and that a sighting unit (13) as well as
an indication unit (16, 18) is provided, the indication
unit being connected to the receiver (29) wvia a pro-

cessing unit.

2. A communication device according to claim 1, char-
acterized in that the directional characteristic for a
selective communication is defined for distances of

from 20 m to 200 m.

3. A communication device according to claim 1 or 2,
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‘94 5] - c} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal

ApGHKLMKkyYI } xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!! ULf noDm
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] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! TI KM&) * XY] fj knu} xsni d_YV] ca] ca] ca] ca] c

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c

a] ca] ca] cal uM #%/XY) ] f glf } xsni d_ZV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]calca]calcalca]calca]calcal fz{L$ Z
characterized in that the directional characteristic
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YAW YBB0 & &&} xsni d_ZV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]calca] ca]ca]ca]cal]c
a] ca] ca] ca] cal; a] G &f&&& EPX T (AHL(N(O
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8. A communication device according to any one of

claims 1 to 7, characterized in that in case of an op-

tic communication, in particular in the infrared range,
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11. A communication device according to any one of
claims 1 to 10, characterized in that the processing

unit is formed by a processor (25).

12. A communication device according to any one of
claims 1 to 11, characterized in that the control unit
for the transmitter is formed by a processor, prefer-
ably by the same processor (25) that forms the pro-

cessing unit.
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information, in particular status information and in-

formation regarding toll transactions.

17. A communication device according to any one of
claims 11 to 16, characterized in that a date and time
indication fed by a clock signal generator of the pro-

cessor (25) is provided.
18. A communication device according to any one of

claims 1 to 17, characterized by a memory (27) for

storing a toll site identification.
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