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AND A SYSTEM CARRIED BY A VEH CLE, FOR REMOTE COVMUNI CATI ON | N AN

ESTABLI SHVENT  TECHNI CAL FI ELD: The invention relates to a vehicle nounted
device and system for renote communication in traffic check installations,
such as for collecting road tolls and parking charges using radi o waves.
STATE OF THE ARFodshe® for exanple US, A 4 303 904, Chasek, aPEY/SESGORETDr
debiting charges in a road toll by means of renote conmuni cation is known.
The system conprises both stationary radio transmtter- receiver-equi pnent
in the road tOcAIREVRQE ANDt 8 SYSTEM{ OCHRRREED \B¥hiAc VEIIICLEe FORI BEMRER S

transmtted fresppidifca®dbf SRURRNRBTARLTEMEN©! |, nOStly mcro waves, are

received by a transponder in the respective vehi cl e unit, which noreover is
provi ded with data processi ng equi pnment having an associ at ed nenory. By
nmeans \of the sysdAfcalareER@:0operati ons can he carried out using renote

comruni cati on t hout the vehi.cles havin to t,he co nication
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stored in its nenory and fromwhich the charge is subtracted, are exchanged
by neans of transm ssion fromthe radi o equi pment in the toll and
retransm ssi orSTATE QFOAHEaART :f orm from t he transponder. The

correspondi ng gy§t By Bxdin QeU%%d mor 4058§ké619 Ritfldek ! 2 Bya%el £bFCaebiting
stationary eqU| ment then Dei gg (iaLe
charges in a road to v means of remote communication is

known. The system comprises both stat.wnary radic transmitter-
receiver-equipment in the road tolls and units carried by the
vehicles. The radio waves transmitted from the radio equipment
of the toll, mostly micro waves, are received by a transponder
in the respective vehicle unit, which moreover is provided with
data processing equipment having an associated memory. By means
of the system charging operations can be carried out using
remote communication without the vehicles having to stop. During
the communication identification information, messages regarding
the state of charging and debiting of the charge either from an
account, which is identified by the vehicle unit or by this
being programmed with a prepaid balance, which is stored in its
memory and from which the charge is subtracted, are exchanged by
means of transmission from the radio equipment in the toll and
retransmission in a modulated form from the transponder. |

The 'corresponding system is also used for checking public
transport, the stationary equipment then being located at
certain checkpoints, and for access control of transportation
vehicles at the passages thereof into and out from loading and
unloading places. Also applications for collecting parking
charges are possible. Thus, the equipment in itself is all round
and it is possible to adjust and program it for different

purposes.

As has been mentioned, the system relies on the vehicle unit
being provided with a transponder for the receiving and
retransmitting radio signals, a data processing unit for



certain checkpoints, and for access control of transportation vehicles at
t he passages thereof into and out from | oadi ng and unl oadi ng pl aces. Al so
applications for collecting parking charges are possible. Thus, the
efuipnent initself is all round and it is possible to adjust and program
it for different purposes. As has been nentioned, the systemrelies on

the vehicl e uni wdeisguepr ovi ded with a transponder for the recrcmﬁﬂymmwd
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However, wishes for additional functions have emerged, which are
not comprised within the capacity of the described unit. In a
system where payment operations occur often there is a wish that
it should be possible to enter a prepaid balance by means of a
so called intelligent card, which can be removed from the
vehicle equipment and be brought along separately for charging a
new balance in for example an automatic machine arranged
therefor. The separation possibility also results in that
several users can use the vehicle unit, each with his/her
personal card and also the proneness of theft is reduced since
the system can be designed so that it will not be possible to
use the vehicle unit in the case vhere the card is separated.
Other wishes for functions are the possibilities to be able to
read, in a character window of the vehicle uniﬁ, data such as
the remaining balance, debited charges and also traffic checking
information and traffic information, which is supplied when
passing a toll or a check.

With the exception of vehicle charges in the form of road
charges there is a need for ccllecting charges for parking
inside traffic intense areas, such as inner cities. It also
occurs that one in order to limit the entrance toc and the
traffic in such areas collects a charge for staying in the area,
which charge can be based on time. It has then been proposed,
see for example WO 90/15401 (Hunter et al.) and WO 95/08162
(Olsson), that also such charges are registered by means of
communication via radio waves. In this manner one could



vehi cl e equi pnment and be brought al ong separately for charging a new

bal ance in for exanple an automati c machi ne arranged therefor. The
separation possibility also results in that several users can use the
vehicle unit, each with his/her personal card and al so the proneness of
theft is reduced since the systemcan be designed so that it will not be
possi bl e to usewb'agsseesi cl e unit in the case where the card i sPEEREIGRGTE.

QG her wishes for functions are the possibilitges to be able to read, in a
character wi ndow of the vehicle unit, data such as the remaining bal ance,
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arranged to count down time and proportionally thereto register
a charge, and which can be checked from the outside through the -
car window.

To satisfy the basic functions of the vehicle unit and at the
same time to give it certain additional functions has proved to
lead to solutions not entirely satisfying in all regards. The
basic function to provide the outer communication by-meahs of
the transponder is best implemented by means a well exposed
location inside the vehicle, whereas the additional functions
often lead to a wish for a primarily user friendly location. It~
has proved to be difficult to satisfy these two opposing wishes
by means of the solutions devised up to now in the form of units
for a large number of functions. Moreover, there is a great risk
that the'requiréments and 5ystems will be changed, so that new
technigue and equipment must be added, which in a unit having
many integrated functions results in that the entire unit must
be exchanged.

Decisions on implementations of different types of charges and

. how these shall be collected and thereby the eguipment which the
vehicle driver needs to acquire, are political decisions. Such
. must many times be made in stages. That toll charges are

collected for transportation along certain roads is established
in many places. One has then accepted that a debiting system
with remote communication is installed. However, the
conventional systems with parking meters, sometime supplemented



coul d be used for other charges, such as has been nentioned parking charges
. and ot her possible charges for staying in areas of intense traffic. This
woul d provi de many advantages in relation to the alternative, to the
cbnventional systemin the formof stationary parking neters having tiners
of tickets, which have been marketed in the shape of p-boxes, which are

arranged to cougpipgdRidieti e and proportionally thereto regi st ePCHSENOOGTE,
and whi ch can be checked fromthe outside thrgugh the car w ndow. To
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suppl emented  ang the equipment in the different expansion stages both shall
be as simple, that the initial outlay does not become
uﬁnecessarily burdenihg and yet shall be able to allow a
supplementary addition and extension, so that a total exchange
of the egquipment must not take place in pace with the successive
extension. Said political-organisational -circumstances hence
create a need to technically develop apparatus which in is its
basic form is sinmple and as little cost demanding as possible,
but yet allowing extension to more and more advanced forms
without discarding earlier acquired equipment.

DESCRIPTION OF THE INVENTION _

The object of the invention is to provide a system architecture,
which allows extension in several stages from a simple
communication equipment for the debiting of wvehicle charges at. a
lower cost in particular for the vehicle unit as primary aim, to
an all round system where possibilities of debiting and paying
processes for different cases of charging exist, aiming at
providing an all round equipment, which can be used in a
complicated infrastructure. It shall be possible to carry out
such an extension of the system mainly only by supplementing the
simplest equipment with components and without wasting
investments caused by an exchange of components.

According to the invention a fulfilment of said wishes is
obtained by means of a vehicle mounted communication and service
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4 wth p-boxes, have not at all in general been replaced by nore devel oped
chargi ng systens conprising renote comuni cati on and regardi ng staying
inside traffic intense areas the devel opnent has hardly cone | onger then
arrangi ng entrance tolls, which in their function in general can be

regarded as equindenggiot 0 road tolls. If integrated systens arrECTISE9CNS677
created, these conditions result in that one dgnands that these can have a
successi ve extension froma basic apparatus generally only designed for
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DESCRI PTI ON OF BEECRIRARPN S FHE DBAULNCGSt the invention is to provide a
system archi tecmnrthevmrlovdnlqom embodiment i of sthesrialvesitdgns wiithnecertaiml e
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such an extension of the syste by supp tn e Sl
equi prent with conponents aR%eFAPFo °\Kﬁs‘?¥n“§e ans 'of dotted lines In'a section
of the vehicle in its longitudinal direction, is ’

shown, the device according to the invention being
shown with solid lines; i )

Fig. 2 in the same manner the driver seat of the vehicle and
the device according to the invention are shown, but
‘here in a view from the inside against the wind
shield of the vehicle, -

Fig. 3 a block diagram of a unit associated with the device
and in the following called communication unit is
shown, and

Fig. 4 a block diagram of a second unit of the device and in

- the following called the service unit is shown.

Figs. 5, 6, 7, 8
show the invention as a system in successively more
extensive expansion generations.

PREFERRED EMBODIMENT

. In Fig. 1 the interior at the driver seat in a vehicle, of the
type passenger car, is shown from the side. The front panel of
’ the vehicle where the instrumentation is located is then denoted

i. The panel continues via a horizontal surface 2 to a bracket
for the windshield 3, which ends next to the inner roof 4 of the
vehicle. From the front panel 1 a steering wheel hub 5, which
carries a steering wheel 6, extends backwards. The device ac-



| hrvest ment s caused by an exchange of conponents. According to the

i nvention a fulfilnment of said wi shes is obtained by neans of a vehicle
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installation can be adapted to a nunber of additional functions. This is
obt ai ned by a fipdemshiet bei ng reserved for the basic functi onBCEHSED6EI6?7
second_unit being provided for the additional gfunctions, which to sone
extent have, in relation to each other, a free location in the vehicle by
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and I C shown, but
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vehicle, Fig. 3 a bl ock diagramof a unit associated with the device

~ Pig. 2 shows the same eguipment as Fig.l and the same reference
" numbers are used. In Fig. 2 it is clear that the units 9 and 10
are located approximately in the centre of the vehicle, however
the service unit 10 being a little displaced somewhat closer to
the steering wheel 6.

In the arrangement shawn,'the communication unit has an
advantageous location for remote communication, and does not
interfere with the driver’s view. As to the service unit is
located inside a comfortable operating and viewing distance for
the driver..

The communication unit 9 is designed with an enclosure 12 from
which a window for a transponder 13 extends and from which an -
internal connection 14 extends. The term transponder means a
passive electronic communication device for the reception of
radio waves modulated to carry a signal, and retransmission of
the radio signal in a remodulated form for carrying a response
message, which is stored in a control part included in the
transponder. The service unit 10 has, in the embodiment shown,
also an enclosure 16 and an internal connection 17 for internal
communication with the unit 9 via its connection 14. Moreover,
it can be provided with a plug-in slot of a reader 18 for an
intelligent card 19 (smart card), and with a character window 20
and with a keypad 21. Inside the plug-in slot 18 means are
provided for connection via a contact or touch free of the
intelligent card 19, which can be handled separately after being
pulled out. '

In Fig. 3 a block diagram of the functional parts of the



and in the follow ng called conmunication unit is shown, and

Fig. 4 a bl ock diagramof a second unit of the device and in
the following called the service unit is shown. Figs. 5 6, 7, 8-
show the invention as a systemin successively nore ext ensive

éxpansi on generati ons. PREFERRED EMBCODI MENT In Fig. 1 the interior at the
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Fig.1 and t he smitabdyeremprisesirdata Presessing wnit 24 haying|a gremoryt 25.

the units 9 angyit® this total equipment the communication unit can be made to
operate independently for carrying out a payment operation. It
is also clear from Fig. 3 that also the internal connection 14
is divided into two units, one signal transmission unit 26 and
one power supply unit 27. Both of the units as well as the
transponder 13 are connected to the data processing unit 24
which in turn is connected to the memory 25. Since the system
extension according to the invention provides a possibility of
communication via the signal transmission unit 26 with one or
more separate service units the communication unit must be
arranged for a corresponding data processing in the internal _
communication. Thus, the unit 24 having the memory 25 or in said
ninimum embodiment, the control part 15 of the transponder shall
be arranged for such data processing.

In Fig. 4 the functional parts of the service unit 10 appear in
the same manner. These are the units, which are directed
outwards, the internal communication connection terminal 17, the
connection terminal for the intelligent card 18, the character
window 20 and the keypad 21.

In the service unit also a data prqbessing unit 30 is provided
having a memory 31. The internal connection terminal 17 is also

. here divided into two units, in a signal transmission unit 32
and a power supply unit 33. The signal transmission unit 32 is
. connected to the data processing unit 30, which is arranged for

internal communication with the unit 9 according to a common
signal transmission protocol. The power supply unit 33 is
connected t6 a power source via a receiving unit 34 and a2 cable
35, which is suitably connected to the electrical system of the



are |located approximately in the centre of the vehicle, however the service
~unit 10 being a little displaced sonewhat closer to the steering wheel 6.

. I'n the arrangenent shown, the comrunication unit has an advant ageous
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addition, indication lamps can be arranged for particula’:
signalling or alarm.

| aend

In the following the function of the device will be described in
an extension form thereof for payment of charges in a traffic
context.

The two units 9 and 10 are assumed to be mounted as shown i Fig.
1 and 2, the service unit being connected to a power supply by
means of the cable 35. An intelligent card is assumed to be
connected to the connection place 18 and is thus connected to
the data processing unit 30 in the unit 10. The card is assumed
to have a balance corresponding to a certain amount of money
storéd in it. The card is arranged so that this balance can be
reduced by means of impulses from the data processing unit 30
when the card is connected thereto via the connection place 18.
Moreover, the card and the data processing unit are arranged to -
communicate with each other via encrypted signals for
calculating said balance and for identification and possibly
also input of operation data into the memory of the card.

The communication unit 9 is also assumed to be supplied with
power, this being accomplished through the units 27 and 33 of
the power supply' link, so that electric energy fed through the
cable 35 can be transferred to the unit 9.

The device is now ready to be used for a paying operation in a
road toll. At entrance in the road toll the device is "“awakened"
by a signal from the transmission equipment of the road toll,



communi cation unit 9 is shown. Then the two units for outer conmunicati on,
the transponder 13 including its control part 15 for generation for said
response nessage and the internal connection 14 appear. This is the

smal | est equi pnent, which is required, for the conmunication function and
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the service uni rocessi n rovi di a nenory
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to a power sourie ddsirad GechaVpagtichlaPdindchBla3done Also, such information
can be presented in the character window 20. It can then be
particularly important that the remaining balance on the card is
presented, so that there is a possibility of judging whether it
is endugh for additional payment operations.

The card can be perscnal so that debiting can be directed
selectively from the same unit by choosing a card. It is
suitable that the service unit is arranged to store a limited
balance transferred from the card, which then can be taken away
as a protection against theft and abuse, what is particularly
important when the vehicle is parked.

It is also possible to use the device for payment of parking
charges. This is also carried out by the charges being counted
down after start by means of operating the keypad 21 and setting
of the parking charge by the device that the timer unit 36

. subtracts used time which in the data processing unit 30 is
transformed to the charge, which is to be deducted from the

z balance of the card. In the character window it can appear that
the parking functions are started in a correct manner, so that
this can be watched from the outside by a parking inspector.

If the inspector is ﬁfovided with a portable transmitter and



35, which is suitably connected to the electrical systemof the
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8 vehicle. The receiving unit 34 also supplies current to the data
processing unit and as has been nentioned the power supply unit 33 either
directly or via the data processing unit. As appears all the above

ment i oned exteﬁpabagﬁh;s; t he card connection term nal 18, theponsedgueerO
and the keypad 21 are connected to the data pygpcessing unit 30 and also a
timer unit 36 can be connected thereto. The latter is suitably arranged for

counting down redeivesneghiphertd conplieted intbemat Lowcivarg thenviehdsle unit
Moreover, the %ﬁ%bﬁecﬁi‘iﬁgcﬁ&i‘ #f Lra100d1! Ralfier! OMd geWt&f&yap?eﬁﬂé dhit
whi ch senses i t egvenicle 1s In movenent ,or not. In addit]on |nd|cgthon

| anps can be aPPgndtd PoFspsFion Afathe yRhiFlRCeR thep ke chegkefe whic

foll owi ng the eldminatesfthdcthiett motiviel and tamperiwg ish madecmoeesddffioudt

t hereof for pa t C ?%ﬂﬁé in atraffic context. The two units 9 and-
10 are assuned¥§§gbggé%un as shown i Fig. 1 and 2, the service unit

bei ng connected to a power supply by nmeans of the cable 35. An intelligent
card is assunmegyt ghbefaobnendt il delvdceoaneot comppises alFemote s t hus

connected to tQSmﬂ%B?cQEPSﬁséﬁfﬁi'Hy}hhsgfiaeggfiggétiéihséEP§n$QBQdiéol%s
assuned to have a balance corresponding to a-certaln anount of “noney s{ored
init. The car WhishaAFranaErRRILd FOr IEMOte,cappunicatinn, ad§0-¥hsy PAEEARI f
i mpul ses from tanctdba pancihs stemptenicontFollied. t Hencey bries caaneddidrate the
thereto via th%e&%@ﬂgitéQPvé&fEﬁhéQ&including inspection of each vehicle at
periodic intervals-by means of a remote surveillance via the
transponder 13, which to a transmitter-receiver can give _
information of the present parking status. In certain areas or
buildings reserved for parking the debiting of the parking
charge can be started at entrance and stopped at the exit with
debiting of a2 charged fee from the balance via the transponder.

As an alternative the parking amount of money can be stored in
the memory of the vehicle unit and charged later at a following
toll passage.

In the description of the éxemplifying embodiment it has been
assumed that the communication link to the units 26 and 32 shall
be wireless. One can then use transmission by means of infra
light for example, by means of a coding in the respective data
processing units. Also the power supply via the units 33 and 27
to the unit 9 can possibly be wireless. This can then be carried
out locating a current generating photo-cell in the unit 27 and
a corresponding light source in the unit 33. As an alternative
one can use other energy transmitting media such as magnetic
waves.

In wireless transmission of signals as well as energy for the
operation a completely free location of the units in relation to
each other inside a certain frame of space is obtained. However,
it shall not be excluded that the unit 9 can have its own power
supply either through a battery or through a connéection of its
own to the electric system of the vehicle. The signal



Moreover, the card and the data processing unit are arranged to conmunicate
with each other via encrypted signals for calculating said balance and for
identification and possibly also input of operation data into the nenory of
the card. The conmuni cation unit 9 is also assunmed to be supplied with
power, this being acconplished through the units 27 and 33 of the power

supply link, sowblabssidbectric energy fed through the cabl e 35 pensksso0677
transferred to the unit 9. The device is noyaready to be used for a

payi ng operation in a road toll. At entrance in the road toll the device is
"awakened" by #rangmikssfiponcahealsaerimitiviangheginesenthef uniks ramdand|33
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and from the W&@%ﬁo&&iat BSrSéQn s Sisa e dcld Wotd coRAdbeL bR be eS8 ifits
by the rece|vegﬁ$|% g is retransmtted to the radio receiver unit

of the toll § Onder 13. Hereby the vehicle installation is
Identified and the paylng operation can start. During at |east sone part of

the operation tge 0 il hat 2bfe 1nfGaRGIa v id 1‘3“%&:16%%% SRS

via the signal [ink ¢ ri Sl he_ un 25 and 3 sultg in a

preferably encrSiE "é‘g%r'irgf‘ Eg é&P Yﬁ)‘# rif‘ﬁ’ﬁiﬁ R %F -Jri‘r" gr% Dare bal ance

of the card the:ommxjsa&ébnuhaibdm nit hean de qqnhwedcwdthasmfmtiata ‘

concerning the Qi@Bineds ¢CEn8Sséivice Wiifit deMdriehyathaNcOiminied©idn Gt

be can have a wide use in a standard embodiment. This has been
exemplified by mentioning the embodiment of the service unit for
charge payment in road tolls as well as in parking. In this
system the units can also co-operate for presentation of road
information, which is transmitted by road tolls or from certain
check points. This can then be presented in the character window
and can become easily visible for the driver through the free
location of the service unit. The unit is also easily accessible
for operation by means of the keypad during driving. Other
fields of use for which the service unit can be adapted have
been mentioned in the introduction.

Thesé possibilities of extension are schematically illustrated
in figures 5-8. These are each divided into three columns. In
the left column symbols for a subsystem for the handling of
charging flows, in the following called the charging system 41,
are shown.

In the middle column symbols for stationary communication
equipment, which can be located in road tolls, area tolls or in
parking places and wherever one wishes to charge vehicle charges
at passage are shown. This subsystem is in the following called
the stationary installation 42. In the right column symbols for
the subsystem, which is carried by the respective vehicle, thus
the vehicle equipment 8, is shown, see Figs. 1 and 2. The
character of said subsystems are symbolised in the upper part of
the columns for the charging system 41 of a building, for the
stationary installation 42 of a road toll located over a road



read into the nenory of the card in order to be printed if this is desired

In a particul ar

installation. Al so, such information can be presented in

the character window 20. It can then be particularly inportant that the
remai ni ng bal ance on the card is presented, so that there is a possibility
-of judging whether it is enough for additional paynent operations. The

card can be per

g that debiting can be directed sel ecti vetysksoesr he

same unit by choosing a card. It is suitable %gat the service unit is

arranged to store a limted bal ance transferr

fromthe card, which then
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particularly inportant when the vehicle is parked. It is also possible to

use the device for paynent of parking charges. This is also carried out by
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10 receiver ecuidefiimitegoaptededngssace. Fhisr nessagevidagsumed to be an

identity, which can be the registration number of the vehicle in
which the communication unit is mounted or an identity assignead
to the vehicle equipment itself. The stationary installation
consists of an antenna unit 47 for microwave communication with
the transponder 13, a computer 48 for the processing of incoming
signals and generation of outgoing signals, and a communication

anit 49, which is controlled from the computer 48 to transmit

information preferably via a wire, to the paying unit, which in
this generation is denoted 52. The information received by the
paying unit 52 is used for debiting the charge in question, see
the symbol 55, to the one, which is to pay the charges that are
associated with the identity in question. Payment for debiting
made, the symbol 60, is paid to the paying unit 52. Paid means
can then be forwarded from the paying unit to the one, which is
to benefit from the collected traffic charges, see the arrow 56.

This, the simplest system makes it possible, that the one who
has been given a payment identity can be debited the charges,
which successively are charged when passing the stationary
installation. Thus, payment is made afterwards based on the
information of toll passages of.the identity carrier in
gquestion. The vehicle equipment 8, thus only consisting of the
communication unit, does not allow for any checking data to be
stored therein at a passage. A checking of the person liable for
payment can therefore only be made afterwards based on charging
verifications. This system embodiment does not allow the
maintaining of anonymity of the carrier of the identity; this
must as a physical or legal person be possible to find for
collection of charges.



can be collected in a rational manner. The identity of the unit and its
possessi on of the vehicle can then be checked, which elimnates the theft
notive and tanpering is nade nore difficult to a high degree. By the fact
‘that the device al so conprises a renote comunication unit, which as
described is used in road tolls which are arranged for renote
conmuni cati on, wbYer3gsee par ki ng function can be renote contr ol PEISESNET,
one can elimnate the personal surveillance iggluding inspection of each
vehicle at periodic intervals by neans of a renote surveillance via the

t ransponder 13Thehenbodiment refisitie E=ystesc acecording gbvﬁig'nf@rm idon thfe t he
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As an al ternatipia eRe eaﬁmaﬁfc&éﬂﬁ{ WBRY @Y ahE2RRBhH! i-éﬁﬁei@xﬁtél SYsdyreht made:

magneti c waves n wreless t S n. qQf si,gnals as energy for
the operation RYc&hE 8?5?9‘%?@9{ iﬁlﬁ %%Weiﬂnwe-‘»ﬁm eﬁ‘?ﬂ WYL t o each
ot her inside acorresponfiiageveliicimamits ceeathedsyhbokv&égs., it shall not be
excluded that the unit 9 can have its own power supply either through a

battery or through a connection of its own to the electric system of the
vehicl e. The Sgaﬁhpayment sequence then becomes the following:

The owner of the 1dentity pays a sum to the payment unit 59
designating an account connected to the identity. Said amount is.
transferred to the stationary installation and is stored here
related to the identity in question.

Since this system embodiment shall enable anonymity, which is
regarded as desirable, the paid amount can not be allowed to be
exceeded. An amount corresponding to the charge must be
available or otherwise it must be indicated to the vehicle that
payment must be made manually and if this does not happen the
identity of the vehicle must be registered for charging
afterwards.

For example, in a high way road toll the passage can take place
very quickly at the same time as the antenna system 47 of the
toll bust be designed having a limited range in order that not
too many moving vehicles will be picked up at the same time.
This results in that the time for the payment operation becomes
very short for a high velocity of the vehicles. The time period
. can therefore become too small to make it possible for a '
' particular account among many other stored accounts, to be
sought for and checked, so that in occurring cases the -stop
indication or the registration respectively can be carried out.
Therefore, it is preferred that, in a passage, data for an
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transm ssion can al so be through wires, the units 26 and 32 bei ng connected
via a cable, which also can be.arranged for supply of -current to the unit

9: lIrrespective of howthe transfer is carried out the internal

comruni cation units 14 and 17 should be seen as interfaces for connection
of the two uni tyygbgssgich ot her: By the fact that the equi prestmsabecobr?i s
required for renote communi cation is |ocatedygnside and is linmted to the
communi cation unit 9, it can be conbined with different enbodi nents of the
service unit, uhennby whikcle e st iisnsufificient 2o thenichargee which can
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41, are ShOW“'and after the vehicle has passed. If the balance reaches such a

low amount, that the foreseen minimum amount is not sufficient
to correspond to the chosen minimum amount which shall assure
the charge payment, a command is connected to the identity, via
the transponder to the memory unit 25, to deduct means for the
charge from its balance, the stétionary unit checking the
remaining balance. If this turns out not to correspond to the
minimum amount for payment of a passage charge the identity in
gquestion is blocked, so that a free passage will not be
permitted at the next occasion. Suitably, the memory unit 25 is
provided with some kind of indication devices, for example by
means of light, indicating that the paid balance is no longer
sufficient.

In this system embodiment a certain anonymity can be maintained,
the account does not need to be connected to an identified owner
in transactions. It should however not be possible in the system
to.let the owner of a vehicle equipment be anonymous, since in
such a case it would not be possible to check whether the
possession is legitimate. Thus, there is a leak of anonymity
owing to the fact that the account is connected to the identity
of the vehicle equipment and that its owner in turn is -
registered somewhere, one can assume.

In the system embodiment according to Fig. 7, however, a
complete anonymity can by maintained. This is provided by the
vehicle equipment further being equipped with the described
service unit 10 having the reader 18 for 'smart cards (compare 19
in Figs. 1, 2). The card is provided with a memory and a data



I the mddle colum synbols for stationary conmunication equi pnment, which
can be located in road tolls, area tolls or in parking places and wherever

one wi shes to
isin the foll
col um synbol s
vehi cl e, thus

charge vehicle charges at passage are shown. This subsystem
ow ng called the stationary installation 42. In the right
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m the conputer 48 to transmt information preferably via a

aying unit, which in this generation is denoted 52. The
aei hed bgenhmentioned the time for the payment operation in the

toll is often short, so that more comprehensive information can
not be exchanged. Since a certain time is required for
collecting an amount from the smart card the egquipment is
suitably so arranged that a buffer amount is entered in the
memory 31 from the card reader, which is immediately available
at the communication occasion. The rest of this buffer amount
after a debiting operation can then after the passage be
replenished to a preset level.

Amounts 60 paid via the loading unit 64 are supplied to the
payment unit, here 78, in order to be distributed to the
selected payment receiver according to information transmitted
from the stationary installation regarding where the passages
have taken place. These charges do not need to be associated
with a person identity and therefore a good anonymity can be
maintained.

It should be added that if the same vehicle equipment with smart
card is used in passage locations having payment receivers
different from each other the payment unit 78 shall be equipped
with a corresponding number of accounts which are credited
according to the payment receiver, which is entitled to collect
charges from the respective stationary installations.

All system embodiments, which have now have been described, are
arranged for the collection of charges in the passage of an



paying unit 52 is used for debiting the charge in question, see the synbol
55, to the one, which is to pay the charges that are associated with the
identity in question. Paynment for debiting made, the synbol 60, is paid to
the paying unit 52. Paid means can then be forwarded fromthe paying unit
to the one, which is to benefit fromthe collected traffic charges, see the

arrow 56. Thiywookss81eSi NPl est system nakes it possible, that rdrsessnesmho
has been given a paynent identity can be debiiised t he charges, which
successively are charged when passing the stationary installation. Thus,
payment is nadetatienagy dbnsheddatdemhe PassagRtWhirhhresgltspinsthak omet he
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been used. This can be carried out by means of different kinds
of operation seguences. In one such a type a minimum charge is
charged at the entrance corresponding to the shortest section to
the first exit location and then additional charges are charged
in the case where the exit takes place at some exit location

located further away.

' As has been mentioned in the introduction vehicle charges can
however occur, which are related to other situations than a ride
along a certain road section. It has then been mentioned that
there is also an interest for collecting charges by means of
remote communication for staying inside traffic intense areas.
In the simplest case entrance tolls are arranged and a
predetermined charge is collected at entrance. However, this
systen will in an unfair way burden those who drive into
charging zone and only use its traffic.syséem during a short
time in relation to those who may perhaps stay in the zone
during a long time of perhaps several days. It has therefore
been suggested that the charge also is to be made dependent on
the time for staying in the zone.

—

However, in general the conditions are complicated since the
staying in the zone can include
- that one drives around in the zone;
- that oné is unintentionally delayed by a stop due to the
traffic situation, road work or other circumstances
-outside the driver’s control;



sum el ectronically stored in the stationary installation. This has in its
turn been transferred fromthe paynent unit, here 59, via the comunication
unit 9 and then represents a paynent made by the person having the identity
i n question and the correspondi ng vehicle unit, see the synbol 60. The
paynent- sequence then becones the follow ng: The owner of the identity pays
a sumto the payge&ssswiit 59 designating an account connected POI/SESNS/00677
identity. Said amount is transferred to the stmtionary installation and is

stored here related to the identity in question. Since this system |
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very short for agelb0lls bt Grily do B av #Hinaheing Theahs Bup A isy «C afay of

Lherefore PoCoTSalRtod B ehIF o Shll Bord! 6 UG A5l bapy

occurring caseSrinéngt pplt mwla ik legich&or shprrge therting fan idrivingan be

carried out. ThekgHereheiions ntsd cumidadabarking OMss adifardtdl parkinyplace
is paid through the system for collecting parking charges. It is
reasonable however that parking in one’s own place is not
charged at all, but however the driving from the zone border to
and from the parking place. One can also be of the opinion that
the time for unintentional stops shall not form a base of
charging.

As has appeared a pure entrance charge to zones loaded with
heavy traffic is an insensitive instrument in the complicated
conditions which in general are present, and provide small
possibilities of charging in relation to the degree in which the
traffic system is used and which provides insufficient
possibilities for controlling the traffic behaviour.

In the system embodiment according to Fig. 8 these circumstances
have been considered. This is obtained by adding another unit to
the service unit 10 of the vehicle equipment, the earlier
mentioned time control unit 36. It comprises a timer device, a
kind of stop clock, which registers time from a starting point
to a stop point. Moreover, there is an operating means (the
keypad 21 in Fig. 4) and the unit is connected to the rest of
the vehicle equipment, thus its communication unit 9, the
transponder 13, the memory- and data processing units, the
display unit 20 and preferably the equipment is also provided
with a card reading unit for the smart card 19. The manner of
operation is the following:

1. wWhen passing the entrance and exit tolls, respectively,

the system operates as has been described before, thus
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14 anmount, which at least is sufficient for the charge, which can be
expected, is stored in the nenory 25 of the vehicle unit via the
tfansmtter of the stationary unit. Wen such storing has taken place the
paynment operation can be carried out so that the stationary unit in the
radi o comuni catyggedsidn the transponder 13 collects data for ohemssssasr7
whet her a sufficient anount is available in thRg menory 25. This check can
take place in inmedi ate connection to the collection of the identity and
can be included in the diaxgipgr o6dthehprasceikadiidhalrige. iihenehaf gthe gyaynent

be reduced fromthe balwt Oﬁfgf¥f§b§§lebfaﬁ'§% sl,hgl‘,_.g @agdgftfﬁ iﬁﬁcmg on a .

vehi cl e has passed. |f ance.reaches oW anoun
foreseen m nlorrum armuntcl}aéfgﬁat pgﬁiﬂ‘gl ?"?o&é% B‘HBSPE"Pﬁe %ﬁ%ﬁ%n‘n the '

i ni mum amount whi ch srﬂldemnnmtesshéschhag%e@agmﬂlyabyomnd ‘o8 the
connected to the 'dent'?éra\f:flﬁgh] i tg&aagpafdaset&ﬁa%eﬁﬁmwwniﬁ Zﬁde Q:o

deduct nmeans for the ch e, the stationary un

t he remai ni ng bal ance. 9% %{thfig"f‘upﬁ‘s' By Fﬁ‘!‘et?q:(ﬁhleeé’ﬁﬁﬁ'&s Bn‘il rﬁ‘?ﬁ"fﬁﬁﬁ ion
anount for paynent of afpaheagesuldipg thargeemtcdrding oesheochasgé) odkiedh is

so that a free passage p ocC
Sui tably, the nenory un‘y%ngSQBE Erﬁg\/%gﬁﬁﬁ?ﬁrﬂﬁﬁkpiﬁlze Qﬁ%l Qg?rating means
devi ces, for exanple byRGf SHdt BP ¥i grranged; foX isRFHiRg: this pake: 150 fhat &

no longer sufficient. adeyualteschargencabbuliation takesr pdaceanstythé yexit the

be mai nt ai ned, the acc%e &%& gﬁhgeagqi&g e%ggt ﬂdt 2héNe ﬁ ified

owner in transactions ver not in the sysStemto
et the owner of a vehiSYRPEEGEEARBNESHELIRBRYOUS, since in such a case it
woul d not be possible to check whether the possession is legitimte. Thus,

there is a leak of Q”O%“é?ito‘ﬁkBﬂ bRel gﬁriﬁﬁé plide tahEtQ‘EEBHQ{'y :§nsta.11at:.on

connected to the identit vehi cl ment and .t hat wner
turn is registered so eirse pagred; Qﬂdagéﬁnﬁagm |GPTDL gﬁ"@?h gﬁg ?‘Hﬂ“ is
according to Fig. 7, howansferzed regarding the subtracted charge. Suitably

this subtraction has been transferred from the smart
card, in the case where it is use;i, to the inemory 31 for
communicating the corresponding code to the stationary
installation.

3. From the stationary installation informatiocn is
communicated to the charging unit, in Fig. 8 denoted by
the numeral 79. It is then indicated where the
information has been collected sc that it can be
accounted with an address of the correct payment

- receiver. This multi-stage payment process is indicated
by the arrows 71 in Fig. 8. The paymené unit 79 is thus
arranged to have different receiving accounts, of which
has been assigned to the parking company (P), which is
responsible for the parking place in question.

The timer unit can also be used if one wishes to debit a time
dependent charge for a trip inside a certain zone, whereas for
parking a parking charge is collected instead and an
unintentional stop or parking on one’s own place is not charged
at all. The time measuring device is then connected to be
started by an radio pulse received by the transponder 18 when
passing a toll into the area that is subject to charges. The



conpl ete anonymity can by maintained. This is provided by the vehicle

equi pnent further being equi pped with the described service unit 10 havi ng
the reader 18 for snmart cards (conpare 19 in Figs. 1, 2). The card is
ptovided with a nenory and a data WO 96/ 38819 .
PCT/ SE96/ 00677 15 processing unit. Hereby
the card can beywgRgHe W th data corresponding to a certain bapgRgessods?

| oadi ng unit 64 by neans of paynent of corregépnding noney mneans, see the
synbol at 60. This results in that the card cones a carrier of

"el ectronic ”D%at%ﬁ%viﬁet@ﬁné%&éﬁﬁ%@ dé¥idadikhende dortirdiled by the
equi prent, can _Dbe trggsf rred to, the_stationary |§stillat|on A2 via r dlg
communi cat i on. P§FOF 37t r AR RTIMG "‘f”e?stg\elrs fi VRISt Re* DAY K PRE-caPd

i s reduced. |t moyesghtathe chrrge Rhaldhihsncechei grbitedsagrandina b thea

gl Isuol ay uni tih‘-ﬁtat(‘aﬁ tlﬁlmé@séﬁlaff@ft@{eb\ﬂldmafn@ agneﬁiﬁpaayt& f YH Riikg
al ance, so that _.a reloading o e nce.can_be initiatged. as heen
nentioned t he t"\eﬁgquPgt %V:g%?/ﬁﬁi]s%ﬁﬁ‘}éﬂgoﬁgﬁnmf’xgm?ﬁ I°# SRR (RIS ,Rsso

that rore conprglidisted byifmeans i ofh radio compunigstiogevia She dransponden .

time is required for collecting an anmount fromthe smart card the equi pnent

from the card MERBBERTIRI OR 3 CHARASH SARKANG, BIpR| EoPar hers HRAH sbeifnd

occasi on. The rtaat dt f4iwp btd fthe rrhinlerfdriver tiebstanty thertinem foxn

then after the £33%308 ERe’RAFHe SMBiid Quiraigeneht! prebuppdsds HatbQ@ pai d

via the | oadi ng il ngs 8" SrSVbRLA Shde di° ARUTCRLaY Y nalSBder’ Searted o
after parking. Such checking has in earlier parking systems been
performed by parking inspectors, checking that the parking _
meters are started or that tickets are bought and placed in the
car or that a P-box is started respectively. In the present
complete system there is a possibility to program the
transponder to respond to a question code in remote transfer by
indicating the state of operation existing for the timer and
which charge has been set. This results in practice in that the
lparkiﬁd inspector can have a transmitter/receiver eguipment,
which at periodic intervals are activated towards the parked
vehicles and which directly in the apparatus provides an
indication whether a correct state of operation exits.

In the preceding it has been described how the simplest form of
vehicle egquipment, the communication unit 9, yet enabling a
debiting of charges when passing a stationary installation by
means of remote communication (Figs. 5 and 6) successively can
be extended for a successive higher degree of anonymity and for
a more and more advanced charging system to a final form, see
Fig. 8, where all types of charges,'such as zone charges of
different kinds for entrance, for movement inside the zone and
passing by means of remote communication combined with time |
measurements in the vehicle equipment. In order to achieve it
all components in the vehicle equipment must be designed to be
able to co-operate with each other in different combinations.
Communication channels are then required, which can be arranged
in an all round manner and corresponding connection terminals on
the different components. '



sel ected paynent receiver according to information transmtted fromthe
stationary installation regardi ng where the passages have taken pl ace.
These charges do not need to be associated with a person identity and

t herefore a good anonymity can be naintai ned. It should be added that if
t ke - sane vehicle equipnent with smart card is used in passage |ocations

havi ng paynent *ﬁg@,&*ﬁgs different from each other the paynmentpcgiiEosdssr?
shal | be equi pped wth a correspondi ng nunberggof accounts which are

credited accordi ng to the paynent receiver, which is entitled to collect
charges from t B& Assphus the main pringipdesapf atheninventian,s fhasnfdeparting

enbodi nents, Wergh Ba¥empDav JiviMe thatNs€e3ar isefundt Lol dgad Jiaitedcdegree

col | ection of char in the SS f . 96/
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a passage whi cpossdbiles swuceeraivenexprnsdoni hooa aromplete Vebiclecequipment
section of a reag aShahbePasd ddifds?bifaticeNandathah Saadt Hach epdtabn@xits

froma toll road. One cap thereb node%at the, road toll _accaqrdi %g.the
length of the FRRPOBENE.ECT ainagtion £Q Fhe Stheéf ancyr ShvRleatdy s on
and the exit | meansothatceach mpitomuss benpravided Helgn qonmectionr seansn _
relation to thanketehcds st Mg atdtileach RHB 8GEN!Q PuNdRidiC that thel bahl co-
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at the exit. Teystemabagedror 3 irammonjecfodeddeesnunicatinn pyetesed.since it

is not until tpeRedRer;atoltéctitrainte BARL1VBECArP@sged, which can have
different shapeé depending on the outer shape of the vehicle
equipment. One can contemplate that all components can be built
together by means of piling on each other and a successive
direct connection. However, the always present transponder 13 in

' the communication unit 9 should be located in the vehicle on a

place suitable for radio communication, preferably at the top
side of the windshield. The rest of the equipment, in particular
the card reader 18 and the service unit 10 together with its
operating means shall be located inside a comfortable reach of
the driver and a display of the unit including the character
window 20 shall be located in order to be read comfortably.
These conditions result in that the expanded equipment in the
most advantageous case is divided in at least two units, as is
shown in Fig. 1 and -2,  the communication unit having saiad
location and the service unit 10 that is reachable and visible
‘from the driver’s seat. For such a division a longer internal
communication link is required. This can as has been mentioned’
be constituted of a wire connection or of a wireless connection.

Concerning the stationary installations, they shall always
comprise the radio transmitter and receiver equipment 47, the
data processing unit 48 and the communication unit 49, which is
connected to the payment unit 41. In addition computer

' programming for the type or types of payment operations, which
is to be performed, is required.

The payment unit 41, can, as has abpeared, be organised for
accounting of one or several payment receivers depending on the



been used. This can be carried out by means of different kinds of operation
sequences. I n one such a type a mninumcharge is charged at the entrance
corresponding to the shortest section to the first exit location and then
atlditional charges are charged in the case where the exit takes place at
sone exit location |located further away. As has been nentioned in the

i ntroducti on veRigbgssgfdar ges can however occur, which are rel atwsrseossvsrer
si.tuations than a ride along a certain road sggtion. It has then been
mentioned that there is also an interest for collecting charges by neans of

- remote comuniggationafPrurbi®y) MhichSaie tooséived NIWHEE curfieting tbad

ol Lected at entPiiss oiikSefle did BasRind SrPaRiGRGIEl RAE Belflng rbdnivers
t hose who drivearst eftemrdifkeranidated, owhichsmust soe regnsidened dm &being a .

short tinme in rerghnfSation o and pavmengeafgps stay in the zone during a

l ong time of perhaps several days. It has therefore been suggested that the
charge also is to.be nade dependent on the tine for staying in the zone.
However, in gendnathehdeseriptiompages hesrpitchae doeenm@ssunred tthathghentvee

zone can i ncl Udlﬁlni.tg ?f R tasricdldres moahteadin ntﬁélevamﬂﬁ as addaitiishabne

5 ntent onls LAYyl h P s’ B! P e Y Sl HAPhYED areo

WD 96/ 38819 be possible that at least some vehiqilegs bxpatysZin the

17 - that paparhatuPivd at-d anippedl Fith anfber@eceid ki and are
divided into communication units and service units having an
intermediate link. It is then possible that the service unit is
connected to other functional units, which are to present within
operating distance from the driver and be possible to be watched
by him/her. As an example of such equipment a sound installation
and navigation apparatus can be mentioned.

The term link has here been used for the means of communication
between the communication unit and one or several service units
and it has been mentioned that this link can be arranged for
wired communication or wireless communication. The term link
shall then not be interpreted as denoting a long distance
transfer. Even if the two units are mounted very close to each B
other the advantage remains, including the expansion and
modification abilities of the device. However, as has been
pointed out, a division as to the location is advantageous
bearing in mind the respective functional areas of the
communication unit and the service unit. It can then expressed
by saying that the communication unit is specific to vehicle
having the task of communicating vehicle information to the
surrounding world whereas the service unit is driver specific
for communication with the driver and further communication with

. the communication unit. The service unit can then also be person
dedicated by means of individual intelligent cards.



pl ace and pays a charge therefor, or -—that one has the vehicle parked

in a place, which is not har ged system for exanple
one's own garage pl acH","mIﬂw " '}g[,! | lection of a traffic charge
II’]SI de heavy traffic areas is*not o:n a financi ng neans but also a
way of I imting the staying inside the zone, reduci ng "unnecessary '
driving", it Weidéekegel 0gic to charge the tlrre for driving i ngicgdRedsessrsone
ROSt , wher eas par ki ng on a charged parking place is paid through the system
for collecting Lng charges. It is reasondble however that parking in
one's own pl ace- ot charged at all, but however the driving fromthe
zone border to and fromthe parking place. One can al so be of the opinion .
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before, . thus oommunication unit and provided with data processing equipment
arranged for such signal processing, that said internal signal
transmission between the communication unit (9) and said service
unit (10) can be carried out.

2. A vehicle carried device according to claim 1,
characterized in that the service unit (10) is provided with
means (18, 21) for manual operation and means (20) for providing
information such as by means of a character window, the service
unit, the units (10) being intended to be located in the vehicle
inside a suitable operation and viewing distance from the driver
of the vehicle and then provided with at least one connection
device (17) arranged to be connected by means of a link to the
communication unit (9) and/or in occurring cases to other
service units.

3. A vehicle carried device according to claim 1 or 2,
characterized in that the service unit (10) is provided with a
connection device (18)_for a separate carrier of data processing
equipment and memory such as in the shape of an intelligent card
(19) and also in the service unit a data processing equipment
(30) having a memory (31), which is arranged to communicate and
process data to and from the communication unit (9) and to and
from the separate carrier (19), which is programmed to
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systems, preferably by using sndrtccakrds® Isn parking on a char ged

parking place the tinme neasuring device in the timer unit 36 is
Started manually by neans of the operating neans 21 of the service
unit 10 in or dep dsRss19 count down par ki % time and the comrpceseesdsTg
subtraction of the resulting charge cording to the charge, which"
valid for the specific gar Ki_n | ace. The operating nmeans
are suitably PIERARIPALS 1B.cOPRFOLHPE g‘ége transmiftersand re e1yg¥qagpipment
char ge cal cul adf cthe alommumlicatioAt uhht. exit the ti me neasuring
device is stopped and the charge substraction is stopped 2. At
exit fromthe-‘garkr ng pl aci a stati !? grg stal lati g | S passed
and wi a radi o fommuni AaVeBiciar GrFELeS Feice a°°°’~'9r’-5ﬁs?‘8r F‘lal?‘eaardr ng the
subt ract ed chaamacﬁzgnmwin that thessepdutamtcmibzs (hegnikr arrhngeadto -
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S. A vehicle carried device according to claim 3 or 4,
characterized in that the service unit (10) is provided with a
timer unit (36), which is arranged to control down counting of
time from a start time to stop time according to a programmed
hour charge, the service unit being arranged to preferably
together with the separate carrier (19) complete debiting by
means of debit from the balance communicated from the carrier
when the debit period between the start and stop time has ended.

6. A vehicle carried device according to clainm 5,
characteriged in that the service unit (10) is provided with
operating means (21) for start and stop of the count down of
time of the clock for debiting, and means for setting the hour
charge.

7. A vehicle carried device according to claim 6,

' characterized in that the service unit 10 is arranged to via the
communication unit (9) receive signals from the exterior
transmitter and receiver equipment (42), which signals are
arranged for start and stop of the count down of the clock and
for setting of an hour charge at the entrance of the vehicle
inside the range of the exterior transmitter and receiver
equipment.

8. A vehicle carried device according to any of the
preceding claims, characterized in that the link for signal
transmission between the connection terminal (26) of the



arranged to have different rece|V| ccount of has been
assigned to the parking conpany ﬂ] mﬂ llﬂl "H responS|bIe for the
parking place in question. The® | so be used if one w shes
td debit a tinme dependent charge for ‘a trip insi'de a certain zone, whereas
for parking a parking charge is collected instead and an unintentional stop
or parking on oRgogmssiy place is not charged at all. The time

device is then connected to be started by an di o pul se received by the

transponder 13 mhen!PaSS|n a tol |nto t he are%.that IS subject to
charges. The commu 4&6 1gn the connection terminals (32) of the
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the vehicle is wrg% not . novenment the charge shall hence be debited
according to t stﬁﬁﬁ?ﬁﬂ%ﬁﬁ Br the novenent. At exit a stop of the
time nmeasuring device, also during the novenent of the vehicle, is

tiated b f Ki
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started after f%g] eéii_?F&heck|ng has in éearlier parking systens been
performed by p Ing 1 nspectors, checking that the parking neters are
started or that tickets are bought and placed in the car or that a P-box i's
started respectiovel y. [anviehdclecsantiedswice scsbrtingete any a:;ipdslm bility

to programthe preceding claims, characterized in that the service unit (10)
and/or some of the service units, receptively, are connected to
a main power supply to be supplied with power, preferably the
electrical network of the vehicle and that the communication
unit (9) and/or in respective cases additional service units
constitute power receiving units, which are power supplied from
said service unit, to the main power supply connected by means
of wireless power transmission.

C11. A system comprising a vehicle carried device according to
any of claims 1-10 for the collecting traffic charges by means
of remote communication between stationary installations (42)
and vehicle carried equipment (8) in traffic check
installations, each stationary installation (42) comprising at
least one unit (47) for transmission and reception of radio
wvaves, at least one data processing unit (48) and at least one
communication unit (49) for communication with payment units .
(52, 59, 78, 79) for the registration and distribution of
collected charges and with each of the vehicle units (8)
comprising at least one communication unit (9) héving a
transponder (13), the stationary installation being arranged to
transmit encoded radioc messages directed to occurring vehicle
equipments to be received by the transponders thereof, which is
programmed to retransmit a response message to the stationary
installation receiver in question, characterigzed in that the
comnmunication unit (9) having said transponder (13) is arranged
to be part of a component system for assembling é vehicle
equipment (8), which except the communication unit-(9),



transponder to respond to a questi e transfer by indicating:
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stationary installations (32) comprising a possibility of
programming for the different payment operations and charging
cases, which can be comprised by the foreseen basic design and
extension designé (Figs. 5-~8) of the vehicle equipments.

12. A system according to claim 11, characterized in that for
the function of ceollecting and checking parking charges the
timer unit (36) is provided with operating means (21) for start
and stop of a timer unit, and for the setting of present parking
charge and so connected to the rest of the vehicle equipment
including its transponder (13), that the setting and temporary
function of the timer unit are possible to be remotely read via
the communication unit, so that it hereby can be checked whether
the correct parking function is present at the time considered
by means of a special transmitter and receiver device,
preferably a mobile one.

13, A system according to claim 12, characterized in that the
timer unit (36) is arranged, as to its stop function/start
function, to be remotely controlled via the communication unit
(3) such as by means of a stationary installation (42) at exit
from and/or entrance to a parking area.

14. A system according to claims 12 or 13, characterized in
that the timer unit (36) further, as to its start and stop
function, is arranged to'be controlled by a device (37), which
senses whether the vehicle, in which the unit is located, is



conmponent for connection to the ot : [ |y this means that each
unit nust be provided wth connect nml‘lgmﬂmmﬂﬂmgces and that each has
such a function that they can co- o L t her conponents
foreseen in the conplete system based on a common, coded conmunication
protocol. Mreover, connection lines shall be arranged, which can have
different shapgg E&gﬁﬂfing on the outer shape of the vehicle gigpeRétsrr One
can contenpl ate ? at all conmponents can be bgilt together by neans of
piling on each other and a successive direct connection. However, the

al ways present aqvimgperdeeti3 in the communication unit 9 should be | ocated
in the vehicle on a place suitable for radi o communication, preferably at
the top side of the windshield. The rest of the equipnent, in particular
the card reader 18 and the service unit 10 together with its operating
means shall be | ocated inside a confortable reach of the driver and a
display of the unit including the character wi ndow 20 shall be located in
order to be read confortably. These conditions result in that the expanded
equi pnent in the nost advantageous case is divided in at least two units,
as is shown in Fig. 1 and 2, the communication unit having said | ocation
and the service unit 10 that is reachable and visible fromthe driver's
seat. For such a division a |longer internal communication link is required.
This can as has been nentioned be constituted of a wire connection or of a
wi rel ess connecti on. Concerning the stationary installations, they shal

al ways conprise the radio transnitter and receiver equi pnent 47, the data
processing unit 48 and the conmuni cation unit 49, which is connected to the
paynent unit 41. In addition conputer programm ng for the type or types of
paynment operations, which is to be perfornmed, is required. The paynent
unit 41, can, as has appeared, be organised for accounting of one or

several paynent receivers depending on the
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21 stationary units, which are to served ‘VWen connecting road tolls, city
tolls and parking arrangenments the paynent receivers are often
differentiated, which nmust be considered in the organisation of the paynent
unit. I'n the description made here it has been assuned that the two units
of the device aygokmugiy €d in the vehicle as additional equip

the scope of the invention it can however al so be possible that at |east
some vehicles already in the manufacturingigge equipped with units of this
kind and are dlnEped into conmuni cation units and service units having an
internediate |i 1is then ossible that the service unit is connected
to ot her functlonal uni t4, idB ar® to_ present within operating distance
fromthe driver and be -055|ble to be whPched by hinfher. As an exanpl e of
such equi pnent a SOQMC Vﬂﬁ'ﬂll? an( navigall on apparatus can be

ment i oned. The tef S ¢4 for the neans of
conmuni cat i on between the connun|c. -JﬂFmKLt and one or several service
units-and it has been nentioned that th
conmuni cation or wreless conmmunication. all then not be
interpreted as denoting a |long distance tran Ev- the two units are
nount ed very close to each other the advantage .\as Zludlng t he '
expansi on and nodification abilities of the devige ed® as has been
pointed out, a division as to the locatyon is .udllﬂlaﬂﬁy; bearlng in mnd
t he respective functional areas of the nit antd—tke-service
unit. It can then expressed by saying t ation unit is
specific to vehicle having the task of

\ can be %anged for wired

t he surroundi ng worl d whereas the servj dxi v specific for
comuni cation with the driver and furtphey—edamp gat th the
comuni cation unit. The service unit ¢ t hén wal rmiQon -
— - 5 1 '
6
1214 8
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dedi cated by neans of individual intelligent cards. WO 96/ 38819
PCT/ SE96/ 00677 22 O ains 1. A vehicle
car.ried device for renmote comunication in traffic checking systens
conprising a communication unit (9) equipped with a transmtter and

recei ver equi pnent, preferably in the shape of a transponder (13) for radio
waves in order tWooessswni cate with a nunber of external, preferabl
stdtionary transmtter and receiver equipnents (42) for carryi nﬂnﬁﬁw‘m‘"
operations, in particular paynment operationgg which are to be registered,
characterized i Hﬁ?ﬁ the comunication unit (9), which preferably is

| ocated in the Ve e at a |l ocation advantageous for radi o conmuni cati on,
such as the upper edge of the wi ndshield of the vehicle, is grovided with a

connection device (14) for internal signal transm ssion i# the vehicle for
connection of at |east one service unit (10) separate omthe

communi cation unit and provided wifh data processi qui pnrent arranged for
such signal processing, that said finternal srgmar—grgdnsn ssiqgn between the
comuni cation unit (9) and said s r\l;'l't_ce unit (10) - carried out. 2.
A vehicle carried device according t0 graru—_iL_ch terizedgin that the

service unit (10) is provided witH neans (18, 21) fof nmanual "operation and
means (20) for providing informatijon sych as by neang of a character '
wi ndow, the service unit, the unigs [(IU) perqjg-Trmtengled to be located in
the vehicle inside a suitable opefatfion and Jrewf fli stanmc24fromthe
driver of the vehicle and then prgvijded withlat |eps§ one cggnecti on

| 1 J
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device (17) arranged to be connected by nmeans of a link to the

comuni cation unit (9) and/or in occurring cases to other service units.

3. A vehicle carried device according to claim1 or 2, characterized in
that the service unit (10) is provided with a connection device (18) for a
separate carrier of data processing equi pment and nenory such as in the
shape of an i ntWOPISM card (19) and also in the service uni tPCI/SES6/60677
ptocessi ng equi pnent (30) having a nmenory (31), which is arranged to
comuni cate and process data to and from 8 comuni cation unit (9) and to
and fromthe sepaqgkfﬁfarrler (19), which is programmed to WO

96/ 38819 PCT/ SE96/ 00677 partici pate

in control of the transmtter and receiver equipnment of thesgonmrunication
unit. 4. A vehicle carried device according to clgt®#3ll characterized
f pd Wi th prepaid

in that the separate carrier (19) is arranged tQ be

anounts form ng a b frent of the

carrier and service un h g | fromthe

bal anee, which by neans ™ «ZGen debNed Yla said
external transmtter and reve [ 42) through th;Lgonnunlcation
unit (9), such as toll ' S ) N A vehi carried
devi ce accordi ng iffled in that the servige unit

(10) is provided i dh A

counting of

| down
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trme froma start tinme to stop tinme according to a programred hour charge,
the service unit being arranged to preferably together wwth the separate
carrier (19) conplete debiting by neans of debit fromthe bal ance

comuni cated fromthe carrier when the debit period between the start and.
stop time has ended. 6. A vehicle carried device according to claim
5, characterizeOP¢E8BWat the service unit (10) is provided w tRCHEEQSASHSTN]
nmeans (21) for start and stop of the count down of tine of the clock for
debiting, and neans, for setting the hour cﬂéﬁge 7. A vehicle carried

devi ce accordi ng ﬁag;fiin16, characterized in that the ser e unit 10 is
arranged to via the comunication unit (9) receive sig pbm t he
exterior transmtter_and receiver equi pment (42) il s are

l for setting
ange of the ’
e carried

arranged for start
of an-hour charge at tT
exterior transmtter and

characterl
link for signal transm ssion bepwe PC‘\DH term na
WO 96/ 38819

24 conmuni cati on
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O A vehicle carried device according to claim8, characterized in
that the link or links are provided with neans for wirel ess transm ssion
such as by neans of code pulses of infra red |ight. 10. A vehicle
carried device according to any of the preceding clains, characterized in
that the service unit (10) and/or sonme of the service units, receptively,
are connect ed t"WO86/381% power supply to be supplied w th powerrcCsEsémuszbl vy
the electrical network of the vehicle and that the comruni cation unit (9)
and/ or in respective cases additional ser§féce units constltute power
receiving unit igr?tch are power supplied fromsaid se e unit, to the
mai N power supB: onnected by neans of wreless powe ansm ssion. 11,
A systen1conpr|5|ng a vehicle carried device_ac any of clains
N P conmuni cati on
betmeen stati onar i 20 eqU|pnent (8) in”
traffic check instal [fagd each st al™ory (42) conpri si ng
at | east one unit- (47) e ™ sn135|on 4lld reception of 8 adi o waves, at
| east’ one data processing i Msast one coﬁﬁbnlcatlon uni t
(49) for co (52, 59, 78, 79 t he
PHesnand i iR of the
ha ing a

li

vehicle units (
transponder (1 3t @ D g : ran t
encoded radio i g1 0 occurrlng vehlcle equi pne ts to be
recei ved by t h#& ,gzﬁ‘ A hereof, which is p‘bgranned to transmt a
response nessage ;’iiif sfdtionary installation receiver in quv.- o
characterized in that™\€ conmmunication unit (9) havi nON\said t@ada??‘oer
(13) is arranged to be part of a conmponent system for assenbl i NONY

equi pnent (8), which except the comunication unit (9),
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WO 96/ 38819 : PCT/ SE96/ 00677 conpri si ng
the transponder (13), conprises one or nore separate service units (10),
conpr|5|ng conponents such as data processing unit (30), nmenory unit (31),
di'spl ay (20) conprising a character w ndow, card reader (18) for smart
cards (19), tiner unit (36), notion detector (37) and operating unit (21),
each of the codﬁ@ﬁ@ﬂﬂ%’being arranged to co-operate with the OPCHSES6/0677
conponents and being provided with connection devices (26), (32) for nutual
signal conmmunication so that the vehicle défg ce successively can be adapted
to different t ﬁ gf paynent operation and different rreds of paynent,
such as payment harge for passing a road sect|on v”?ntrance and
staying in a traffic intense area and charges for 2% |occurr|ng
stationary insta progranmi ng for
t he di.fferent payne
by the foreseen basic

Ki ng parkin- charges the
Bans (21) for startand stop of

N

po

he connunlcatlon unit,

vehi cl e equi prent s. 12.

in that for the function of

timer unit (36)~s provided

atimer unit, a;g\tir t he

connected to the f

(13),. that the é%

~possible to be rguo §:¥ SO tmiglt her eby

can be checked qdh ect parking functi Ois present the tinme

consi dered by neans Cial transmtter and receiver deyrps

preferably a nobile one 13. A system accordi ng t 0 ™ ai @t

characterized in that the tinmer unit (36) is arranged, as to |

function/start function,gq4o be renotely cgptrolled via the conmmurt
unit (9) such as lpgmeans of a stationary{ nstal l ati on (42) at8exit
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f#om and/ or entrance to a parking area.

. clainms 12 or 13,

characterized in that the timer

RTWMP coPY

14. A system according to

unit (36) further, as to

i'ts start and stop function, is arranged to be controlled by a device (37),
whi ch senses whether the vehicle, in which the unit is |ocated,
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(57) Abstract

A vehicle carried device (8)
for remote communication in traffic
checking systems comprising a com-
munication unit (9) equipped with
a transmitter and receiver equipment
{13) for radio waves and arranged to
communicate with a number of ex-
ternal, stationary transmitter and re-
ceiver equipments for carrying out
payment operations. The communi-
cation unit (9), which is intended
be located in the vehicle in a place 3
advantageous for radio communica-
tion, such as at the top side of the
windshield of the vehicle, is provided
with a connection terminal (14) for
fnternal sfgnat transmission in the ve-
hicle to and from a sexvice unit (10),
intended to be located in the vehicle
- | inside a suitable operating and view-
ing distance from the driver of the
H vehicle. The device is part of an ex-
-4 tendable component system, that ex-
cept the communication unit (9) also
(10) having a different extent of its . :
equipment, which can comprise readers (18) for smart cards (19), operating means (21), a display (20) and a time measuring unit (36) for-
parking function etc. . .

L~

- 4

21618 19




