-1t 0 7 APR 2005 A Wreless, in Particular Mbile, Comrunication Device The
invention relates to a wireless, in particular nobile, communi call 7 dPRAedi ce
for comunicating with commnication units in vehicles, conprising a
transmit- ter and a receiver for electronmagnetic waves containi ng
information, as well as a control unit for controlling the transmtter.

Var i ous devices have been suggested for the wire- |less comunication wth
vehicl es on roads, freeways, or also in parking places, dependi ng on t he
obj ectives en- visaged. Basically, the nmost varying conventional com

muni cati on techni ques are concei vabl e, such as GSM UMS, GPRS, DSRC etc.

In particular, from WD 99/33027 so-called "virtual" toll stations are known
which enter ihtWizebesslr skt PonkiCebamMpeale onCORNBNLEALEPBSDEVEES npr e
precisely, with vehicle-borne communication devices, when this toll site is
passed, so as to real- ize the paynent of a toll by Ilinking position .
informa- tion obtained, e.g., via GPS,, with data stored in a device. Apart-

fromthe fact that Th‘écéh'v‘églttﬂ&% ‘i%ﬁ'a‘i:'e%s td & %Mre%%' V%Wﬁi&%*tel'dxﬁ@xe this
involves an at |east tenporarily stationary toll site wt communi cati on

moblle, ‘communication device for communicating with
communication units in &ehi¢1eé,'éompriéing a transmit-
ter and a receivér forleleétrOmagnetic waves containing
information, as well as a controlyﬁnit for controlling
the transmitter.

Various devices haﬁe been suggésted for thé wire-
less communication wiih vehicles on roads, freeways, or
also in parking places, depending on the objectives en-
visaged. Basically, the most varying conventional com-
munication techniques are cénceivable, such as GSM,
UMTS, GPRS, DSRC etc. Iﬁ particﬁlar, erm WO 99/33027

o-called “virtual” toll stations are known which enter
into a bi—directionél communication with vehicles,. or
‘mofe precisely, with vehicle-borne commﬁnication
devices, when this toll site is pas;ed, so as‘to real-
'iie the payment of a toll by linking pésition informa-
tion obtained{ e.g., via GPS, with data stored in a
device. Apart from the‘fact that locating the vehicles
is comparatively ﬁnrgliable, this involves an at least

temporarily stationary toll site with a communication




- 1 07 APR2005 devi ce, wherein, noreover, conmunication is only provided
in a close range having a linmted range of wusually below 10 m Furthernore,
the communication devices are adapted such that they cover the0t/oAPRI2005wi dt h
of a roadway, wherein, in case of several |anes per roadway and,
accordingly, of several vehicles nov- ing indifferent |anes, a special
technique is required to differentiate between the individual vehicles in
the different |anes (the so-called "matching"). It would now be desirable
to provide a selective, precisely targeting, in particular nobile

communi cation device for wreless conunication with sel ected
vehi cl e-borne communi cation units (so-called OBUs on board units) at
arbitrary sit éevilceng wheassingr niarguareks, iqunplraicestico Bs ¢wlpe able to
carry out a check - e.g. on atoll road - conparable to a speed check with

a mobile | aseprdpMiced iasa @1Wt Remndgy HEﬁi%Hféﬂiimiié@sﬁ&ﬁé@noﬂas been
carried out for the respective vehicle, or whether or not a parking fee has

veen . USRI AR BB, ke P Lpeat Bl
also as a Vemdﬂéiéﬁﬁ"giéfgﬁéﬂééﬁ such'that they cover the total

width of a foédway, wherein, in case of several lanes

per roadway aﬁd, accordihgly, of several vehicles mov-

ing in different lanes, é spécial techniqueﬁis required

to differenﬁiate between the individual vehicles in the
differeﬁt lanes (the so—célled,“matching").

It Would now be desirable to provide a selective,
precisely térgeting, in particﬁlér mobile communication
device for wireless communication with selected
vehicle-borne éommuhicétidn 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 toli road - comparable to a speed check .with

P

a mobile laéef device, as to whether or not a toll
transactioﬁ 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 cdmmunication device as a portable deviée, like a
laser gun, optionaliy also as é véhicle—borne'installa—

tion in a checking vehicle.



‘tton in a checking vehicle. 01 APR IM Accordingly, it is an objectégﬁﬂﬂge
l'nvention to provide a conmunication device for a precisely tardﬁl ta
exchange with a noving or non-noving vehicle from ,arbitrary |ocations,
froma person or froma vehicle, wherein a selective comunication with the
respective vehicle to be checked shall also be possible fromlar- ger

di stances. Accordingly, the conmunication device of the ini- tially
mentioned type is characterized in that a direc tional characteristic is
provided for the receiver and/or the transmtter, for a selective

communi cation w th comruni cation devices in vehicles at distances in the

order of from 20 mEeo280nblly, e4¢. 18PREOKLIRLE! e 1A MavkhcAdel keul ar wi th
a receiving angle or angle o radi ati on of from0.50 to 4, preferably 0.8
to 2.5, and in_that a sighting_unit wel |- .as an_indj.cat.i.o uni.t 4 s
provi ded, ¢ hePT ATt Foft ORI BEIH e SRTasEed 0Tt & FHE T ataM ¢ Ak
processing uniit. In the present conmuni cation device, there is rovi ded a
recei ver and/8RtaneZebppget Waksnt MOV 1RG% RTa RoFefoNadoh Mietdw ife &&i9W ng or

radi ation characteristic, respectively, which is adapted to sel ect vehicles
in ~arbitrary locations, from a person or from a vehicle,

wherein a éélective communication with the respective
Vehicle‘to bé checkcd shall also be possible from lar—
ger distances. |
Accordingly, the communicaticn device of the ini-
tially mcntioned type is chaiacterized in that a direc- !
tional-cha;acteristic isvprovidéd for the receiver
and/or the transmitter, for é selective communication
with-comﬁunication devices in vehiclés at distances in
the order cf:from 20 m to ZOO‘m, e.g. approximately
100 m, in particular with a receiving angle‘or angle of
radiatioh of from Q.5° to 45, preferably 0.8° to 2.5°,
) and in that a sighting unit as Well as an indication
unit'ié 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 tc select vehicles in

the given distance range, e.g. 100 m or 150 m. The com-



the given distance range, e.g. 100 mor 150 m The com 0 7 APR 1005
muni cati on device may work in a per- se conventional manner with radio

_ Waves, respective antennas with a narrow directional characteristig Mﬁwm%g

to be provided. Preferred, however, is a conmunication in the optic range,
in particular in the infrared range, in which case the light transmtter,
or the Iight 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 |ight beam

~or IR-beam re spectively, is achieved with this optics. Wth the - optic -

sighting unit, simlar as with a portable |aser device, the respective
vehi cl e can baundicgiitied, danvd omi triaiynwiolrk ginven rrstsncenwentidgdl i n, the
sent out wave beamw || reach exactly only this one vehicle, whereas other

vehi cl es, e. gmanhetemdhPoradd o hares,, Wddparativee semeatreds (withid | be
bl ocked). In this manner, a selective comrunication in terns of the

CEF| o ol MR AN iSRS e, Wapdns eciange, |
or parking fegs. ;i de LN ATIUEI RSN Lfa INGEN & B30 388
optic range, in particular .in the inﬁrared'fange, in
which caseifhe'light ;ransmitter, orgthe light receiv-
er, respectively, has an éssociated optics for achiev-
ing the narrow diréétional characteristic, i.é. beam
focﬁssing, or the reception réstriction, 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'qan-be
sighted, and within'thé inen distance, e.g. 100 m, the
sent out wave beam willlreach exactly only this one
) vehicle, whereas bther vehicles, e.g. in neighboring
lanés,;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 pérking fees,

it being assumed that each of the vehicles has a so-

called OBU unit installed therein. These vehicle-~-borne



called OBU unit installed therein. These vehicle-borne 0 7 APR 2005

comuni cati on devices (OBUs) normally will be in a standby (dor A§§?ﬁge,
“and they are activated at the above-indicated check .so as to trarsmt the
desired data to the nobile comrunication device. To indicate data or,
generally, information on the course of the conmunication, e.g. if a
connection with the vehicle cannot - be nade, it is advantageous if the
indication unit has an optic display neans, adisplay, in.particular an
LCD-di spl ay. Thereinstead or prefer ably, in addition thereto, also an
acoustic indication neans, e.g. a buzzer, may be provided, e.g. so as to

al low for a caprasponding agausUcs | edieation.Lon | ha 1 oner ater, by different

buzzi ng sounds i ommuni cati on~ connéction eén ‘made “or
conmuni cati on con %n ha% failed to be_nade. The data transnltted from

t he vehicl e- bﬁFﬁEgPBHﬁbb HES&t | S akfirt %ﬁ%ﬂqqgﬁﬂ%R%1QEF%Wﬁ§%ﬁ) drurfitt&t i on

device are processed in a per se conventional manner in a pro- cessing unit
fol | owi ng t heabeveriadicaseds check Isewaisorto diransdiidattiten dfsinebe data, and
this processing unit rmay advantageously be fornmed by a processor which al so
can put the danaal nbotae appidper icenfdromsti drordeviecd n- :

TO indicate data or, generally, information on the
course of the qémmunicatiop, e.g. if a coﬁﬁectioﬁ with
the Véhiéié cannot be.hade; it is advaptagéous:if the
indication unit hés an optic disblay meéns, a”diépiay,
in~particﬁlar an LCD—aisplay. Thereinstead.gr 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 coriesponding acoustic indication‘for the
operator by different buzzing sounds if a communication
connection has béen 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 proéessed in a per se convéntional manner in a pro-
cessing unit_following the receiver, so as to allow for
an indication of these data, and this processing unit
may advantageouély 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-




‘dication or also for a different output, as is conven 0 7 APR 2005 (X7 apedogs

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 electromagnetic
waves for making the desired conmuni cation, wherein this activation of the
transmitter should occur as automatic as possible; for this purpose, it is
advant ageous if the control unit for the transmtter is fornmed by a
processor, preferably by the sane processor which forns the pro- cessing
unit. It is of further advantage in this re- spect if the processor is
provided with a nenory for information to be transmtted and received,
respect ively, .Moreover, it is also advantageous if the pro- cessor is
connected.to &AOPAPUPSINISE: in particular keys, to input information and

instructions.: As de- sired, e.g. depending on the site where the nobile
com nuni cati on unifhehadieén ofetthep comdr@dpamditngseeieed yise @¥e i nquiry,
specific information, or inquiring data, respectively, can be prepared in
this manner whiaabntiherrwild toe ceerde dalfe itraowse tecexheiok tlse nbeleirdar this
purpose, .g., also the next freeway toll site «
manner to send out the electromagnetic waves for making
the desired communication, wherein this activation of
the'transmitter should occur as automatic és pos$ible;
\ for tnis purpose, it is advantageous if tne control
unit fnr the transmitter is formed by a processor,’
preféréﬁly by the same processor which forms the pro-
ceséing unit. It is of further advantage in this re-
spect'if the processor is provided‘with a memory for
informntion to be trénsmitted 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 tne mobile com-
.municétion unit has been set up ana depending on the
type of inquiry, specific information, or inéuiring
data, respectivély, 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.




associated with the site of set up can be identified by data. 07 APR Mb As
~has already been nentioned, transmission, i.e. the sending out gfy gake(l
«inquiring information, should I|argely be automatic, wherein, however, a
purposeful triggering of the transni ssion procedure - e.g. when a vehicle
approaches - shall be possible, and accord- ingly, it is advantageous if the
control unit for the transnmitter has an associated trigger-like switch for
triggering the transm'tter for delivering el ectromag- netic waves. For the
automatic transm ssion procedure it is ad- vantageous if the control unit
for the transmitter, op- .tionally the processor, has an associ ated nenory
for pre-determ ned transm ssion signal informations, with a wake-up signal
for the vehicl e commirds atlimradinilie @t dnent 1dned merah shijsad snf oi . €he vehicl e
comuni cation unit so as to cause the latter to identify and deliver-

stored inforraid fbndithPaiit Co anSt ah4si+ QT IBEbBRat 884, | Bhetiigt i on _
regarding toll transactions. For a check, optionally for a docunentation, it

o nerh2, U LA 8 el 4 Lo £oChoReted, DY Burfbgskug! ono
tfiggering'of the traﬁsmission procedure - e.g. when a
vehicle approaches - shall be possible, and accord-
ingly, it is advantageous if the control ﬁnit for the
traﬁsmitter has'ah aésdciatéd trigger-like switch for
triggéring the transmitter for delivering electromag-
netic wavesf"

For the automatic transmission procedure it is ad-
vantageous if the'control unit for the transmitter, op-
tionally the pfocessor, has an associated memory for
pre—determiﬁed transmission signal informations, with a
wake-up signal for thé vehicle communication unit and
with command signals for the.vehicle commﬁnication unit
SO as to cause the latter to identify and deliver .
stored information, in particular status information
and infbrmatibn regarding toll transactioms.

For a check, optionally for a documentation, it is
alsovsuitable if a date and time indication féd 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 storedktogether




.case a check is made, the data received by the vehicle- borne comunication
unit;can then be stored together - 7 07 APR 2005 with the data ré8 dﬁ@i%@
date and tine and, e.g., can be printed as a protocol by means of a printer
contained in the portable device or by an external printer. It s,

of . course, al so conceivable to store at first the received data together
wth 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 regarding the respect- ive next toll site

associ ated to the checking site for a longer period of time, the

conmuni cati on i Su_t - ly 18§ oyvi.de i t nemry for s i a tol
site identifi ggt%lléo%%e E#r?eal %%e&r%%dzlﬁ%ﬁ%tdengavl\} etqelr?(epl al n'e ii‘ ’m#%i (}Be?ai | by
way of preferred exenplary enbodi nents illustrated jin the drawn to
whi ch, howevePTIPEEshAS hEAT POGL: B M. of f iR ter Ftalisfons a
schematic top view onto a part of the roadway conprising three |anes, wth
vehi cl es and iwi ttrea Deotiidke & glavira a1 oy dvi et etotor dhnnter t het
is, of course, also conceivable toestore at first the

received data together with tﬁe data regarding the time
in a memory, and to output them later via an external
printer, Optionally after connection to a PC with a
printer.

To be able to keep the data regarding the respect-
ive next toll site associated to the checking site for
a longer period of time, the cpmmunication'device suit-
ably'is provided with a memory for storing a toll site
identification.

The invention will now be explained in more detail

by way of preferred exemplary embodiments illustrated

R

in the drawings to which, however, it shall not be re-
stricted. In detail,

Fig. 1 shows a scheﬁatic top view onto a part of
the roedway comprising three lanes, with vehicles and
with a'mobile commﬁnication device according to the
present invention;

; Fig.‘2 shows, in a perspeetive view, a communica-

tion device according to the present invention, in the




present invention; Fig. 2 shows, in a perspectlve view, a comuni ca- &iﬁﬁ
device according to the present jnventlon inthe 0 7 APR 205 f or@ dPR4I
portabl e device; Fig. 3 schematically shows - partly as a block diagram -
an inventive cormuni cation device in conbina tion wi.th a vehicle-borne
comuni cation .unirt communic- ating therewith; and Fig. 4 shows a flow chart
to illustrate the pro- cedure during a data exchange in the course of a se-
| ective communi cati on between the present conmunication device and a
vehi cl e- borne communi cation unit. In Fig. 1, a roadway 1 conprising three

|l anes 2, 3, 4 is schenatlcally |Ilustrated on which there are vehicles 5,
6 and 7. At tE Oéﬁ % 1 a nmobile wirel ess comunication
device 8 is s §mn F%& &W& 0nnun|cates wi th a vehi cl e-borne
comuni c- ation unit 9 in one of the_vehicles, e.g. in vehicle 5; this is

schematical |y i ndi EaBed3i ACPREatichy1ly ABPHEW. Pﬁ6@&§$§@ enfrlecéd beam 10.
The di stance D between the nobile comunication device 8 and the vehicle 5

is, e.g., appdorpmametyanl@dventiive cadimaniicestdloar devedestiinc qanfhinae nar r ow
tion with a4vehiC1e—borne,communication unit communic-
ating therewith; and

-Fié. 4 shows a flow chart to illustrate the pro-
ceduié during a data éxchange in the course of a se-
lective commuhication befween the present commﬁhiCation
device and a vehicle-borne communication unit.

In Fig. 1, a roadway 1 comprising three lanes 2,
3, 4 is schematically illustrated, on whiqh there are
vehicles 5, 6 and 7. At the border of the roadway 1, é
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;

S’

this is séhematically 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 communicétion device 8 is adapted to
the selectivity with respect té the comﬁunication with

vehicles at such a distance'D, in accordance with the



beam 10) of the communication device 8 is adapted to the selectivity with
respect to the communication with vehicles at such a distance Dj7iAPR 7005

. ‘accordance with the 9 0 7 APR 2005 maxi mum defined range, i.e. the angle c
of the radi- ation and also of the receiving characteristic is ac- cordingly
small, e.g. in the order of. 2, generally, e.g., between 0.50 and 4 or 5. In

case of a range of 200 in, therefore, the beam 10 nust be radiated with a
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 nust be
provided for the transmtter and for the receiver of the communica- tion
device 8. Thereby it is achieved that selectively only the one desired

vehi cl e, e.(g. naxifndn Gleflindd ravoyer ed,e WitHeamngldap yehtletesade-g. in the
other lanes 3, 4, are not covered, so that an undi sturbed data exchange

can occur W tRlig, QRfy Lesd red ﬁ’f?é‘ifé@ei\ﬁngﬁ%?a@@é@i§ﬁféaﬂ§ea&5, e.g.,

desired in the course of a check as to whether or not the vehicle 5 has

car- ried out || _ Act i Q or. ' esgri bed - n
‘previously pascé%%ng%ﬁﬁ%aglﬁl’e.g?é'co%rg%%]%rad%egfle i ¢l %éﬁ%%%w'
communi cati O”e“.rfq'.t, %er{:uv\zseterPeO. Cgla\xlﬁd 4° or 5°. In case of a range of

200 m, therefore, the beam lOvmusﬁ be radiated with a
correspondingly'Smaller'fadiation,angle than in case of
a fange of 100>m or of merely 50 m, i.e. an even nar-
rower directionél characteristic must be pfovided for
the transmitter and for the receiﬁer of tﬁe communica-
tion deviqé 8. Thereby it is achieved fhat selectively
only the one desirea>vehiCle, e.g. 5 in Fig. 1, ig
covered, whereas other vehicles, e.g. in the other
lanes 3, 4, are not covered, so that an ﬁhdisturbed
data exchange can occur with the one, desired vehicle
5; Such a data exchaﬁge 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 vehiclé-borne communicatiqn 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 proéedure will be explained in

- 10 -



at.ed (woken up) by the communication. device 8 and caused to deliver an
identification as well as to transmt the desired information reg?qgkqgﬁ

- previous toll transactions. This procedure will be explained in 1 7
AVR | M nore detail herebelow, in particular by way of Filgs. 3 and 4. In
Fig. 2, a nobile wreless comunication device 8 designed as a portable hand
tool is shown, wherein a housing 12 conparable-to that in so-called |aser
guns is attached on a handle 11 through which electric con- nection |lines
11' (for energy supply and, optionally, data transm ssion) extend. On the
upper side of housing. 12, an optic sighting unit 13 i's attached wi th which
the desired vehicle, e.g. 5 (Fig. 1), can selectively be sighted so as to
then deliver mbeet detgdils iegebsdant, 1M (Rimhicl)lar oy wanansiiEies. nbt -
further illustrated in Fig. 2 and a focussing optics 14. To receive wave
beans transm gha@dshack fromthe respective vehicle- borne communication unit
9, a conparable optics 15 with a narrow receiving angle is provided which

i's mounted beforerphe;pecei ver REARY m_ii’}etl"éesé @&Hﬂiﬁti@y%&&é@-
8 desigﬁed as a portable hand tool is shoWn, whereinva
hoﬁsing iZcomparable to that in sd—balled'lasér guns
is attached on a handle 11 through which electric con-

) nection linesfll' (for energy supply and, thionally,

| data transmission) extend. On the upper side of housing

12, an optic sighting unit 13 is attached with which

thé desired vehiCle, e.g.-S (Fig. 1), can selectively

be sighted SO as to tﬁen deliver the transmission'beam

10 (Fig. 1) Qia a transmitter not’fﬁfther illustrated

in Fig. 2 and a focussing optics 14. To receive wave

beams transmitted back from the respective vehiclé—
borne communication unit 9, a comparable optics 15 with

a narrow receiving angle is provided which is mounted

before the receivef proper in the interior of housing

12.

On the rear side of the hand unit facing the oper-
ator (not‘iilustrated), 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 -



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; furthﬁﬁqﬁmq ran
input® key- board 17 is provided on this rear side of the unit, beV’l m1§'e
LCD display 16, so as to be able to supply - 11 0 7 APR 1005 corresponding
input data to the control unit contained in housing 12 and in particular
desi.gned with a micro- processor. Laterally on housing 12, in the exenplary
enbodi - nment illustrated, there is a buzzer-I|oudspeaker 18 so as to deliver
certain predeterm ned buzzing sounds as ~an acoustic indication, depending
on whether or not a conmmunication with the vehicle has been achi eved.
Furthernore, the comrunication device 8 is provided with a trigger-Ilike

switch 19 so as, tag %@qﬂghitig%gfvgtcsﬂltgéog;t%é LRICASE Tdod, A at e

el ectro- magnetic VES. ocated at any esired

suitable site.on_the .housing 12,. or it .my be r.ef erabl.y provided on the
andle 11 5o 48 BEUSPe okt e Gty SRS TR % g in a

confort- able manner. In Fig. 3, the present nobile wreless conmmunica-
processor. v

Laterally on hoﬁsing_lz, inAthe exemplary embodi -
ment illustratéd, there is'a bﬁzzef—loudspeaker 18 so
as to deliverAcertain predetérmined buzzing sbunds as

) an acoustic indication, depending on whether or not a
communication with the vehicle has beep’achieﬁed.

Furthermore, the Communication device 8 is
provided with a trigger-1like switch 19 so as to trigger
the transmitter, i.e. to cause it to radiate electro-
magnetic Wavés. This switéh 19 may be located at any
desired suitable site on the hQusing 12, or it may be
preferably provided onithe héndle 11 so as to allow for
an actuation by means of the thumb, e.g., in a comfort-
able maﬁner.'

In Fig. 3, the present mobile wireless communica-
tion device is shown at 8 and a vehicle-borne communic-
.atioh 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 isltermed OBU unit (on-board
uﬁit), and it comprises a éommunication circuit 20 in-

cluding a transmitter 21 and a receilver 22 as well as a -

- 12 -~



- ti-on device is shown at 8 and a vehicl e-borne communi c- ation uniﬁ]fﬁ ﬁﬂﬁ&n
at 9-at a. distance D which, as- shown, is not true to scale. The P

- vehicl e-borne comru- nication unit 9 cormonly is termed OBU unit (on-board
unit), and it conprises a comminication.circuit 20 in- cluding a transmtter
21 and a receiver 22 as well as a - 12 0 T APR 2005 m croprocessor 23. The.
m croprocessor 23 furthernmore has an associated nmenory 24 in which all the
various data relating to toll transactions as well as an iden tification
nunber and the like are stored. In the nobile comunication unit 8; within
housing 12, a mcroprocessor 25 connected to the switch 19 is provided as
a control unit for a transmtter 26. Myreover, a nEnDr¥ 27- for data ,
cor r espondi ng HERIRTOGE AT 23 0 The tREGEIR TR IRY web | TastherBabey 28 for
storing data received via a receiver 29 and processed by the m croprocessor
25 acting a priocessi rmpaodiatted newmnectedin ovtheh natt ophecessbous|in Fig. 3,
further- nore, optics 14 and 15, respectively, for achieving the narrow

directional chagctesisting 49, tad dfinsdEri SRECAS VREY1  ¥bt Bnandangl e of
aperture or receiving. angle cp in the order of, e.g., 0.5 to 5, in particu-
' tification number and the like are stored.
‘In the mobile éommunicétion uriit 8; within housing
12,.a microprocessor 25 connected to the switch 19 is
-) : perided as a COntroi unit for a transmitter 26.

Moreovér, a meméryv27 for data corresponding to the
signals to bé,transmitted'as weil as a memory 28 for
stdring-data réceived via a receiver'29 and processed
by_the microprocessor 25 acting a processing unit are
connected to the microprocessbr. In Fig. 3, further-
mére, optics 14 and 15, respectively, for achieving the
narrow directional éharacteristics 10, and 10', re-

5

spectively, with an angie 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
ahgle ¢ results from the maximum range provided, cor-
responding to the maximum distance D, wherein thé 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-

- 13 -



lar 0.8 to 2.5, are schematically illustrated. The angle cp resaiti f5ﬂ§1
-t he maxi mum range provi ded, cor- responding to the maxi num dista Bfﬁ

- wherein the dia- neter, i.e. the width dinension, of the delivered ray beam
10 at the site of the vehicle should be approxim ately one | ane wi dth,

i.e., e.g., about 3 m at the nost. In this manner, the desired selectivity
for cov 13 0 7 APR 2005 ering one vehicle 5 only in the region of the

maxi mum range (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 sane

|l ane in front of or behind the chosen vehicles is prevented. It may be
mentioned here that in case parking vehicles are checked, also smaller
ranges, e.g. 20imdoons0 vighligdhe sufdilee in ththinegicdsof dile nFelEEyl e (p may
accordingly be larger. Furthernore, in Fig. 3 the LCD display 16 as well as
t he | oudspeakeant® amdisthermt imallgO in lastalded®00 m) case afsanednquiry
froman OBU 9, the communication device 8 - via the sighting unit 13 - is
directed to- wakds gt hewahigd & arlResheskarbni ¢l ahiwhh @ DRe Wik Chrht he OBU

9 to be interrogated i-s nmounted, e.g. towards vehicle 5in Fig. 1. Wen

pressing the %&LQ%%ngégain'the same lane in front of or behind the
chosen vehicles is prevented. It may be mentionéd 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 @ may accordihgly be larger.
Furthermore, in Fig. 3 the LCD‘display"l6 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
vehicie 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 commana; in
its réady 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

- 14 -



_switch 19, the transmitter 26 i's activated so that it - brings the 03&[:285“’]
vehicle 5 fromthe standby state into the.active state by neand To 0
wake-up command. In its ready state, OBU 9 now is capable of transnitting
back appropriate data to the communication device 8 in response to inquiry
commands transmitted fromtransmt- ter 26, such as, e.g., ‘
"answering-status" or "read out last transaction", it being ensured in the
course of - 14 0 7 APR 1005 this conmuni cation that selectively only data
fromthe sighted OBU 9 will be received. At |east parts of the received
. data, or processed data, respectively, wll be displayed on the LCD display
16, and the result of the data comunication Sycor "incorrect", "no

data") will &% %emaeeaseFéaP|yhngﬁaﬂeeteva oedsﬁegﬁéﬁ fgomFhgel i vering

di fferent bu22|ng sounds. vehicl e-borne comuni cation units (OBUS) 9 from
ot her vehicl esightédneBUbe wtlilvheedernivhis &l depstepactsmadi ¢ on; in
case other OBUs 9 were transmitting, they will not be noticed, or will be

bl ocked, due teceihednaataw vecgirvcagsehagaeter iretsbeceﬁv@l@v,cemmhtuea- tion
device 8, cf. directional characteristic 10 in Fig. 3. In this respect,
prinarily-thedigﬁfaybagoﬁhEBe LCD display 16, and the result of the
data communication (Ycorrect”, “ineerrect”, “no data”)
will also be acoustically signaled via loudspeaker 18
by delivering different buzzing:soundss

| Vehicie—borne communicatioh uﬁits (QBUs)'9 frdm
other vehicles will not be:activated in this‘seiecfiVe
communication; in case other OBUs 9 were transmitting,
they will not be noticed, o£ 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 harrow, with the
tranSmitting characteristic theoretically'also'possibly
beihg adapted to be less narrow - if also the ORBUs of
other vehicles are “woken up” by the transmitter 26,
the receiver 29 will noe receive their signals. Vice
versa, it is also conceivable to design only the trans-
mitter 26 with a narrow radiatiop characteristic, if

other vehicle OBUs cannot transmit and only the desired

OBU 9 is “woken up” so that it will be ensured.that

- 15 -



acteristic nust be defined to be narrow, with the transnlttlng
characteristic theoretically also. p055|bly bei ng adapted to be | e§d Mﬁﬂmﬁw
- if also the OBUs of other vehicles are "woken up" by the transmtter 26,
the receiver 29 will not receive their signals. Vice versa, it is also
concei vable to design only the trans- mtter 26 with a narrow radiation
characteristic, if- other vehicle OBUs cannot transmt and only the desired
OBU 9 is "woken up" so that it will be ensured that - 15 0 7 APR 7005 only
signals fromthe one desired OBU 9 are received even if receiver 29 has a
wi der receiving characterist- ic. Preferably, however, both the transmtter
26 and also the receiver 29 have the indicated narrow direc- tional"
charact eri sti Oy SiEals| Feem sehecenyi dgsioBl OBWN? cArpsTPESPEREi vely in
or on vehicle 5 (or 6, 7, respectively) is equipped in a -conventional man-
ner, e.g. vwtrevenjiﬁmree&inenohﬁumasaaiwhddevieeeﬂ@ingicharacseriatFed DSRC
communi cation device, and in nenory 24 the respective rel evant data that
can be in- terirogaied Sy wopMuRbEayéeN WeVh CEnS BFenshotedr Ibesgq data may,
e.g., relate to the last twenty toll transac- tions, or they nmay also relate

to a park'ng[§¥§Btthé”kece1v¢r 29 have the indicated narrow direc-
| tional characteristic for-thé desired selectivityu'
OBU 9 which is respectively in or on vehicle 5 (or
) 6,'7} respeCtiyely) is-équipped in a conventipnal man-
ner, e.g. with a close range communication device 20,
i.e. a so-called DSRC commuﬁicétion devicé, and in
memory 24 the respective relevant data that can be in-
terrogated by cémmunication device 8 are stored. These
data may, e.g., relate to the last twehty toll transac-
tions, or they may also relate to a parking permit, an
Aeléctronic license etc. If OBU 9 reqeives 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
clbse—range comnunication unit 20. The transmission-re-
ceivihg chéractéristic of OBU 9 in this case is not ad-
apted to be just as narrow which, howevef, 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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electronic license etc. If OBU9 receives an interroga- tion command
(comuni cati on comuand) from comunication device 8, it wll anqypﬁﬂiﬁl
e ogia

accordance with the inter- rogati on conmand by delivering the desir
via the close-range communication unit 20. The transm ssion-re- ceiving

characteristic of OBU9 in this case is not ad- apted to be just as narrow

whi ch, however, is sufficient for the present use since the receiving
characteristic 10" of the nobile communication device 8 is accordingly
narrow so that data can only be recei'ved-- 16 0 7 APR 1001 from the sighted
OBU 9. In Fig. 3, also the keyboard 17 for entering data, particularly

-identifying data relating to the next toll site for.storing themin nenory

27, is indi catié®m t PET %eing connected to the m croprocessor 25
Transmitter 26 and receiver 29 may be designed in a per se conventional
manner whi ch is. notIreXplai ried dlso détailketimraxd el Y. fas anteninardata,
transmitter and an in- frared receiver, respectively, having the desired

optic el enentgadiRdi e, aglephot senSid ty er &l H8Eng aso Wehé @6xt assDLi at ed

electronics for a pul sed node of operation). FromFig. 4, the sequence

during an inqWin& fy storing them in memory 27, is indicated, the
keyboard 17 being connected to the microprocessOr 25.

Transmitter 26 and réceiver 29 may be designed -in

a per se conventional manner which is not explained in

R

detail heré, e.g. as an infrared transmitter and an in-
frared receiver, respectively, haviﬁg the desired optic
elemehté (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 6n'the communication device 8 (cf. block

30 in Fig. 4) and a feady—indication on display 16 ac-

L i
i

qording 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
aqhieved if no adjustments are desired.

If a vehicle is sighted and a selective communica-
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checking an OBU 9 in a vehicle 5 can be seen; wherein after turning on the
~conmuni cati on device 8 (cf. block 30 in Fig. 4) and a ready-indiﬁﬁugﬁqmgn
di spllay 16 ac- cording to block 31 it is inquired, cf. field 32 i i'g. 4,
~ whet her adjustnents such as relating to the date and tine or relating to
the toll site identifica- tion are desired. If so, an appropriate data i nput
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 adjustnents are
desired. If a vehicle is sighted and a selective communica - 17 0 7 APR
20D5 tion is desired with the OBU 9 thereof, triggering of the transmtter
26 of the communication device 8 is ef- fected by actuating the switch 19,
as illustrated;ion iF Gedd Al 3k rAGoU Bitgly cWakesHp & ghGbSi a0 ¢ nqui ry
‘signals are sent to OBU 9 according to blocks 35 and 36, respectively, in
Fig. 4, and subse tly .t ] e i hqui red whet he [N n, an r, such
as the OBU i gln i%lf\éiedglastn|¥l(§:nt rc1§2.6 f?a%:]tc}l%%omdr?m%cea%%rgr%%v%i%a%%?.éy\?i eld
38) have been received. if not, one error indica- tion each is_triggered,
‘cf. blocks 39 f&deso Pt Redarading orhe it ohdy ¥ nyl Hedtsrted By different
buzzin o _
J Fig. 4 at 34. ACcordingly,_wakeéup signals and inquiry

signals are sent to OBU 9 éccording to blocks 35 and -
36, respectively, in Fig. .4, and subsequently it is
each,inquifed whether or not an answer, ‘such as the_QBU
identification (cf. field 37) or the desired data (cf.
field 38) have béen received. If not, one error indica-
tioﬁ.each is triggered, cf. blocks 39 and 40, these er-
ro% indications being acoustic, by different buzzing
signals, Which are delivered'via}the loudspeaker'ls. In
pérallel thereto, an optic indication is caused via the
LCD indicating unit 16.

Wheh the OBU identification has been effected and

N’

the désired data have been received, the latter are
stored according to block 41, and optionélly are prin-
ted out via a printer not further illustrated( and the
pfocedure finally is.confirmed to‘have duly been ter-

minated according to block 42.



'signals, which are delivered via the |oudspeaker 18. in parallel thereto,
.an optic.indication is caused via the LCD indicating unit 16. \Wemp7tipp X
.irdentification has been effected and . the desired data have been receive
the latter are stored according to block 41, and optionally are prin- ted
out via a printer not further illustrated, and t he procedure finally is
confirnmed to have duly been ter mnated according to block 42. 07 APR 20
Clainms: 1. ‘Awireless infrared conmuni cation device (8) for comunicating
wi th communi cation units (9) in vehicles (5, 6, 7), conprising an
IR-transmtter (26) and an IR-. receiver (29) for information containing
el ectromagneti c waves, as well as a control unit (25) for controlling the
transmtter (26), characterized in that the | R-receiver (29) and/or the
IR-transmtter (26) has an optics with a narrow directional characteristic
(10, 10') for a séi Sfe conmunication with comunication units (9) in
vehicles (5, 6, 7) at distances (D) of from20 mto 200 0 m and that an
optic sighting unit-(13) as well as an indication unit (16, 18) is

provi ded, the indication unit being connected to

1. A wireless infrared communication device (8) for
communicating with communication units (9) in vehicles

(5, 6, 7), comprising an IR-transmitter (26) and an IR-
receiver (29) for information containing

electromagnetic waves, as well as a control unit (25)

for controlling the transmitter (26), characterized in

that the IR-receiver (29) and/or the IR-transmitter

(26) has an optics with a narrow directional

characteristic (10, 10') for a selective communication

with communication units (9) in vehicles (5, 6, 7) at
distances (D) of from 20 m to 200 m, and that an optic
sighting unit (13) as well as an indication unit (16,

) é 18) is provided, the indication unit being connected to

the IR-receiver (29) via a processing unit.

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

the order of approximately 100 m.



.the IR-receiver (29) via a processing unit. 2. A communication device
according to claim11, char- acterized in that the directional ch@rakieflistic
ks ‘defined for a selective conmunication at distances in the order of

approximately 100 in. D r APR 1005 Substitute sheet PCT/AT02/00002 3. A
communi cati on device according to claim1l or 2, characterized in that the
| R-receiver is provided with a receiving angle of from0.50 to 4. 4. A
communi cati on device according to claim3, char- acterized in that the
receiving angle is from0.8 to 2.5. 5. A conmunication device according to
any one of clains 1 to 4, characterized in that the IRtransmitter is
provided with ngle of ,radiation of from0.5 to 4. pcation
devi ce accordﬁ%%sﬁﬁg%f%ﬁl% %géhar- acterized in that thgcgﬁ%?gggy&¢g%iation
is from0.8 to 2.5. 7. A comunication device according. to any one of
clains 1 to 62 -chafa@EFTFeFatn Thae e i tedim tanftaitel a8)2conpri ses
a display, in particular an LCD display (16). .

' characterized in that the IR-receiver is provided with

a receiving angle of from 0.5° to 4°.

4. A communication device according to claim 3, char-

- acterized in that the receiving angle is from 0.8° to

—

2,59,

5. A communication device according to any one of
claims 1 to 4, characterized in that the IR-transmitter

is provided with an angle of radiation of from 0.5° to

a0,

6. A communication device according to claim 5; char-
Y © acterized in that the angle of radiation is from (.8°

to 2.5°.

7. A communication device according to any one of
claims 1 to 6, characterized in that the indication
unit (16, 18) comprises a display, in particular an LCD

diSplay (16) .

AMENDED SHEET - 20 -



AMVENDED SHEET - 20 0 7 APR'2005 Substitute sheet PCT/ AT02/ 00002

conmmuni cati on device according to any one of clains 1 to 7, chard&?éPRi%ﬁ

“sin that the indication wunit (16, 18) conprises an acoustic indicating

means, e.g. a buzzer (18). 9. A comuni cation device according to any one
of clains 1'to 8, characterized in that the processing unit is fornmed by a
processor (25). 10. A communi cation device according to.any one of .clains

1to 9, characterized in that the control unit for the transmtter is
formed by a processor, prefer ably by the sane processor (25) that forns
the pro- cessing unit. 11. A communication device according to claim?9 or

10, charact erisged iR uthatsHdg processor (25) is

28) for information to be .transmtted and received, respectively. 12.

processor (25773 doft SR8 L AR s o SBLBRLSEb et L (o e

claims 1 to 7, characterized in that the indication

unit

e.qg.

9.

‘unit

10.

(16, 18) comprises an acoustic indicating means,

"a buzzer (18).

A communication device according to any one of

cléims 1 to 8, characterized in that the procéssing

is formed by a proéessor (25) .

A communication device according to.any one of

claims 1 to 9, characterized in that the control unit

for the transmitter is formed by a processor, prefer-

fably by the same proéessor (25) that forms the pro-

cessing unit.

N

11.

10,

A communication device according to claim 9 or

characterized in that the processor (25) is

provided with a memory (27, 28) for information to be

transmitted and received, respectively.

12.

11,

A communication device according to claim 10 or

characterized in that the processor (25) is con-

AMENDED SHEET - 21 -
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PCT/ AT02/ 00002 nected to an input unit (17), in particular keys, for
inputting information and instructions. 13. A conmuni cati on devi ce according

to any one of* claims 1 to 12, characterized in that the control WGRIAPR 2§025)

for the IR-transmtter (26) has an associated trigger-like switch (19) for
triggering the transmtter (26) for radiating electromagnetic waves. 14. A
comuni cati on device according to any one of ~clainms 1 to 13, characterized
in that the control unit (25) for the IRtransmtter (26), optionally the
pro- cessor, has an associated nenory (28) for pre-determ ined transm ssion
signal information, with a wake-up signal for the vehicle comunication
unit (9) and wWudsticammnshsdgnal s for the vehicl e compergatdonoondr (9)

so as to cause the latter to identify itself and deliv- er stored
information, in particular status information and information regarding

~toll transacti ons 15 A conmuni cati on devi ce accordi ng to any one of

AVENDED SHEET - - APR 2005 Subst | e sheet PCT 00002_clains 9 to
14, characteri ei% tt%eﬁn a it Uhd {]oc ' Jrrhé?%ratﬁco 8Y°a EPBck-si gnal

generat or of the pro-
1nputt1ng information- and instructions.

'13. A communication device according to any one of
élaims_l to 12, characterized in that the control unit
- (25) fof the IR-transmitter (26) has an assOciated’
_Eriggéf—like switch (19) for triggering the transmitter

(26) for radiating electromagnetic waves.

14. A communication device according to any one of
"claims 1 to 13, characterized in that the control-unlt
(25).for the IR-transmitter (26), optionally the pro-
‘cessor, has an associated memory (28) for pre—determ—
'3 : ined transmission signal information, with a wake;up
signal for the vehicle communication unit (9) and with
command signals for the vehicle communication unit (9)
SO as to cause the latter to identify itself and deliv-
.er stored information, in particular status information

and information regarding toll transactions.

15. A communication device according to any one of
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‘cessor (25) is provided. 16. A conmuni cati on device adcording to'a?y ﬁn% of
clainms 1 to 15, characterized by a nenory (27) for storing a t oi 0 T4PR &
“identification. AVENDED SHEET - 23 o ‘

Substitute sheet ' PCT/AT02/00002

‘¢laims 9 to 14, characterized in that a date and clock
indication fed by a clock-signal generator of the pro-
cessor (25) is provided.
; 16. A communication device according to any one of
claims 1 to'lS, characterized by a memory (27) for

storing a toll-site identification.
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