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and device for registering the outer characteristics of a vehicle in a
road toll wunit TECHNI CAL FIELD 5 The present invention relates
to a method and a device for registering the outer characteristics of

a vehicle i w098/14928 road toll unit, wherein registrati on oPCI/REIBSSer

pl ate, or other_identification characteﬂ1st|c of the 10 vehicle nmay be
carried out.Method andigevicerforaRegistering he smisrc road tol | units for
a free traffchathoteristids of aavehiellet hata theadajout twief vehicles

passi ng are provided with a receiver-transmtter unit for radi o waves
such as a transponder. The road toll unit conprises an arrangenent, by
whi ch conmunFESENSFABVEFEKRe adi o waves may take place with passing

vehi cl es.sThis arrangenent 20 conprises a transmtter and a receiver for

the radio ' nt t _apd _debiting
oper ati ons nayglaég%é?‘?%/eg ou§ ?%r %%ggﬁgg‘g? n%%\‘/eth D?Iyggg de S¥Hi%eh are
provi ded mntﬁOFhée@b%%%¥¥RQHQh§n@étﬁraﬁbiﬁﬁﬁkﬁrlsthSFQf ehiehicshrna ogy,

reference isampggad €611 e.mm)l %hekelﬁ&eéﬁs&éhl%lﬁ o@%h@“ﬂuﬂ&f\ 4 242 661.
However, it n?% gccur t QF & 1on éh{% ﬁﬁ ¥ ehi cl es whi ch do
not have t hePt3FFect p% & ﬁSﬁ%ﬁ SCHEFSRERFT &t i Y of such

vehlcle510|fvﬁheql%um%ywhetQ§t§DedpaB§ the toll unit without maki ng payment

in any way, the toll unit is provided with canera devices for inmage
registration h Iates of such vehicles to enabl e tracing
and subsequeﬁ?L%% $5| ir In case of a large traffic volune in free

formation, the respectlve vehicle will be able to nove a certain
distance  aPeiNESHRE{IE AdatE LU fn e HAHCl QRS cGAEEL LT YY), Whet her
15 is assumed that the majority of vehicles passing are
provided with a receiver-transmitter unit for radio waves
such as a transponder. The road toll unit comprises an
arrangement, by which communication over the radio waves
may take place with passing vehicles. This arrangement
20 comprises a transmitter and a receiver for the radio
waves, by means of which equipment payment and debiting
operations may be carried out for the passing wvehicles,
which are provided with the above-mentioned transponder.
For this technology, reference is made, for example, to
25 US,A,4 075 632 and US,A,4 242 661.

However, it may occur that the toll unit is passed by
vehicles which do not have the correct payment equipment.
For identification of such vehicles, if they attempt to

30 pass the toll unit without making payment in any way, the
toll unit 1s provided with camera devices for image
registration of the number plates of such vehicles to
enable tracing and subsequent charging.

35 1In case of a large traffic volume in free formation, the
respective vehicle will be able to move a certain distance
between the time where a detection is carried out whether
the vehicle is equipped to carry out a correct payment



the vehicle is equipped to carry out a correct paynent WO
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2 operation or not, and the time of recording the nunber pl at e.
During this novenent of the vehicle, a division nust be 5 maintained

bet ween vehiwOe1498 ch are to be traced and subsequent PETEREVYEE, and

vehicles for which .p been $ec IS requires that the
tol | arrangerf@it-d nrsmry pP8Qb7r B i BEG B ﬁFch'a"‘i‘%gtfrﬁ SRGEt he

successi ve pldtwwmward novenent of the vehicle, such that it is ensured 10

that an image is secured for the correct vehicle, that is, the vehicle
for which an unsatlsfactorxsﬁal){rrené at us has _been establ | shed in the
road tol | unif*hd & %é’f?@&ﬁ 16p eh&FYigkere &5 Beof Dbei ng

carried ot mﬂmalneds@eeweénveéhmm ahd chioaragto b freed bad@ Wt h

possi bl e 15 qqimqwehgy{,wg dde RIS EB%CW%{'CI& ggﬁn%%@ hoL!

unit. The chec paynent status sh berng carried
out at full é&f@éﬂsacwrﬁé‘ -vERL S| ERGuigRc fFhat th@a*v'@él\ﬁewsﬁqgiemepé ifne for

this operati @rovidd@d wiEtanedi M8 Iot (réotistaning Sels ltlcesaivar r angement
for oY il wbSABMETER I NEh Bleg Libl N rl%a%nga'rggmy un t

I s known. For
used, théoposqkiai‘bﬁnaﬁﬂ‘agﬁcéésﬁw%\f@%ﬁpe Coré‘FC% h‘éehﬂeﬂé'-ﬁectthﬂé ¥ehicle

bei ng regi st afird v@hille EBRIMLSh 3 ]gmﬁ@fistaeasrymt sh:agag i mage
pI‘OCESSI ng C nt our the els C ecte 0 Its
LS tb% eStagl el in he S IOE E%n‘ﬁn'\L/ a (? KEF&HERY ™ of

identity in m&ge processiny opera
t hi s contour ing ﬂh@cﬂﬁm@esbﬁihhebﬁ e leapfr heintiecamvied out whaleof the

vehi cl e can tseev@:&qes:@mehasr&gé SiSFied ihNat BeedOr1dwRER HHRSEEBLET

operatio tion for ther rogra to the
canera V\A[’J'chhq\ﬁéP Sﬁ*gﬁ-BP durlrﬁra né’atsﬁggﬁuﬁ%’é?u%a%éé) r\%@nmﬁg vehicle is
situated at uniti.hiThej ghgthgopoihr paymepsusbatiistshaliubse caphblie afiy be

performed by b%ﬁ.higV@EEﬂ'ﬂeHhBufr@giMIC g@@a ofhend 6Kl @es3SwhliiBg nMovenent
r

?La\é\hlt glhl [ 3an€| I“II% I%Ielro at?astltr)neeer]fo tj.'s'operat];ioerg after enteri ng the

20 From WO 94/28377 (Jonsson, Isaksson), an arrangement for
registering the movement of the vehicles in the road toll
unit is known. For this purpose, video cameras placed over
the roadway are used, the position and successive movement
of the respective vehicle being registered on the image

25 plane of these cameras. In an image processing computer,
a contour of the vehicle is connected to its identity in
an image processing operation, and via the movement of
this contour in the image plane in the camera, the move-
ment of the vehicle can be successively registered. In the

30 image processing operation, the position for the recording
area is programmed to the camera which was used for
imaging the number plate. When the vehicle is situated at
this imaging point, exposure of the number plate may be
performed by activating the imaging camera. The wvehicle,

35 the movement of which is being followed, has been identi-
fied, after entering the road toll unit, with regard to
its payment status, such that for those wvehicles which
have an unsatisfactory payment status, an image may be
presented.



Its paynent status, such that for those vehicles which have an

unsati sfactory paynent status, an imge nay be pr esent ed.
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3 DESCRI PTI ON OF THE | NVENTI ON The magnitude of the fee, with
whi ch vehi ciwasogmezsi ng t he road toll unit is to be debPCESEIT 01588

general ly dependent on 5 the type and Size of the vehicle. For exanple, a
singl e pPE$§F§P%%9N|%Fé%ﬁ%éggEﬁTFgﬂer fee than a private car to
which a trailer has been coupled, lorries are charged a still higher

fee and, in f a.trail led to
them etc. ?e nu Ig%t&%é\ﬁ]tc% eé ‘%’P@P{ Whlc ld&&%??ﬁ”rﬁ% or the
fee. In the nepfafoll unddsds jtp hﬁyd%]él’é@@becltse(gmlﬂ-hedélmm on

det er mi nigg t;he type Sdrike difzd bE tRe eém@i@arpcfzr eaaahia@er a&“&lﬁa‘asesage from
t he vehi cl e. However q)ﬁlper ﬁnce shows 31&? rect informa- tion

is not al wayBRXHTIEn. 3 28 AV IRACT 3OYSY %ﬁ an1§ PheRAtR £ B
i ncorrectly ehichtadyaijanihaspbeani opupked, lorniegeaks tlmatged aken, it may

occur that tQ@lPPrEféﬁer feeVARRG! ent ¥iE: R0t e%reﬁhébeeﬁfté}{égygh t he

nunber pl at hat a chec g 8 via the nun‘ﬁer ate becorres too com
plicated. 20" aTo PHRESE E3r PR /R cdRe HRE d8seled, there

i s therefr eaalemeuhxt al= el determibging eforsudle Eeker mal the norxafailc| e
characteristigss, af: 3y Ye 'eEEBQE:E@HC@hé@rtﬂehefactorgah%Feﬁﬁirpﬂx feplhe fee,
during the passage W|th di s- i #1 q}?n free h| S cont ext,
it is desirabteetRf r%?ea&eps §?hi 11 DPﬁléC’oﬂésﬁ%ﬁ*ﬁi w5 F&€er ni ni ng
t he t ypevethiabh Haveverhi aapenneanHow ehhei ngrreaigedaformabecause of
an unsatisfagigfy;d c&ﬁ wabAl §§ve§g%n 1 Seni c18LNE0: NAllky, OF checki ng

t hat thEInfOI’ITB.tIOI’l alne V|ara|o cormunlcatlonfromthe
vehicl e 15 RecapiR AL jan ('}GFPEE?CtlY effegted PRYREPBNOPRIHEIY GR t he
real i zati on itage tire @hdee-taken, nbntmagnedtcanr ahgeneheé carysdtsi ng vi deo

recording 0fvéﬁ¥%le type cannot be obtained through the number plate,
or that a check-up via the number plate becomes too com-
plicated.

20
To ensure that a correct fee can always be debited, there
is therefore a need to be able to register such external
vehicle characteristics, as are of importance for the
calculation of the fee, during the passage without dis-

25 turbing the free flow. In this context, it is desirable to
have a possibility, on the one hand, of determining the
type of vehicle combinations which are being imaged
because of an unsatisfactory payment status, and, on the
other hand, of checking that the information which is

30 obtained via radio communication from the vehicle
equipment is correct.

The invention is based on the realization that the above-
mentioned arrangement comprising video recording of the

35 movement of the vehicle may be extended to provide an
indication of the type of the vehicle and the composition
of passing vehicles. During the payment operation, this
indication may then be used to establish these data for
the vehicles, the number plates or corresponding characte-



35 novenent of the vehicle may be extended to provide an I ndi cation of

the type of the vehicle and the conposition of passing vehicles. During
t he paynment operation, this i ndi cati on may then be used to establish

t hese data for t he vehicles, the nunber plates or correspondin
characte- WO 98/14925 WD 98/ 14925 PCT/SE97/0158

PCT/ SE97/ 01588 4 ristics of which have

been i maged FESEIEFaLENYRAGY Basre beencl’r@éﬁ?ﬂgf%eﬂ?é’rmtgh%‘é €8Frespond to

t he i nf or nachegkihgcithethehashdsee rorerspongd at@ dcHe dmiicheavebh ckieicgui pnent .
5 I'n one enbadi gept Abmhis:d at he type of
vehi cl e, vmn?ch may be I(!)‘%t aJ|' na{ewcf@tr?ﬁ%&gﬁhtgﬁ‘ééﬂgédf éqQﬂp?’ec%rdl ng, is

suppl emrent ed by detection of the nunber of vehi cl e axl es by neans of
sensors bn theoneadmbypdinddet of theasameheion Nithd Siddiabtibg Gﬂnﬂeé of wheel

ax| es I's anclfe G GRLHSED, RANS, QbyURECEILIAML (e ah! che8dd,the video

image is ta froma ove an e roadwa Shunber  of
wheel axl es rﬁ‘&?’-’@énarf?-? csMmplegenssd by Jetectiqmmf e mgleer ofl5 (ne
i nportant ceeditlenagies sy In@&ﬁt ogNskfsbhatim énéstr@auway fore f ol | owi ng the

position is_u L.C rOVI nass co nectlon of the

i mage recor 4 Esgn ¥Ih QhP exte ﬁalthghﬁbébo]f ?afhe%\?eﬁ'l eAntS Fhere

appl i cabfe, Olfhén use@e@?@‘t# @l Getermindng uprertadfl \f@l¢| clié ti¢ seidaa h t he 20
regi strati oamabet be tﬂﬁéﬁlﬁﬁbnpfabbb@ YABI &b tﬁdﬁé&d%s th¥ road wBpns of an

I mge of the, nunbe ate.th tlon rior art

di scl osed i Ehﬁhg"“ﬁégg %Ew{qﬁe@n ngﬂ? 2%3’357‘5 8f 5?%‘?” plied. 25
BRI EF DESCREPFMOShEFimFe DRAW NGS The accorrpanyl ng draW| ngs
illustrate a preferred enbodi ment of the invention, wherein

15 One important condition of the invention is that a system
for following the position is used, which provides an
unassailable connection of the image recording of the
external shape of the vehicle and, where applicable, the
registration of the number of vehicle axles with the

20 registration of the identity of the vehicle, such as by
means of an image of the number plate thereof. In this
connection, the prior art disclosed in the above-mentioned
W094/28377 is preferably applied.

25 BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings illustrate a preferred
embodiment of the invention, wherein

30 Figure 1 shows, in perspective view, a road toll
arrangement with passing wvehicles;

Figure 2 schematically shows, in a block diagram, the
functional units in the invention.

35
PREFERRED EMBODIMENT

According to Figure 1, an automatic road toll unit
according to the invention is provided with a stand 1
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am the functional units in the invention.
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According to Figure 1, an autonmatic road tol
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Whddh GXEREE VEBaR adufi-c PSR hasckhremdsanes 3 in  which
di fferent kiwids:hofdif€kireheskimys bef drebieneshmaygbe drivdie theough-|ike stand

gd}g%e anéﬂ q&gas tehd 1, Th%omagth %{gh‘i cgeef GTRLI §i N
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free-flow s
possi bl e.
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recei ver uniare F1@PWPéet9e¢¢€FEﬂRRM1ﬁméﬁthﬁéglﬂgoﬁ@ﬂ%ﬂnﬁrtaklnglncludlng
aerials thermeiy, it @saht 880 1dw 9y tehaldsigned TS SH MirkS cake adapt ed

h 15 th Th 'l be
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f or communi
descri bed |
vehi cl el@ni

det erm ned dyg n.gghlaefsem@ CAtAr aCYiGhBer oeotﬂnseﬁctf&eéi dggof the stand

there is a
flow, tore
I n addi

shown at th%ve%@/uh@esl Brt NafaNd & o cbmﬁuﬁi@moxi\/%f%rzﬁ sughjganmeras may

eo caneras 10 are
The

alternatlve
dlrecte& to
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25

30

ts, to which the fixed equipnment 7 is transmtting,

to be

a

d dirgcted | hing traff
GecBay 2 RhTER 1) (iR B RPooRARE PR BAF BREYENABRE  he vor ge

tinmiunding aedials drimrefod, dreectEmbheﬂwnuktnbhetandd

be n e Furt her, ee
g g ese units w&g& be deséélbed later on.
mlcrowaves also allow the position of such vehicle units,
to which the fixed equipment 7 is transmitting, to be

determined during the communication cycle.

At each side of the stand there is a video camera 8,
directed towards the approaching traffic flow, to register
vehicles which are impermissibly driven on the verge. In
addition, two video cameras 9, directed towards the road,
are shown at the very top in the centre of the stand. More
such cameras may alternatively be arranged. ﬁurther, three
pairs of video cameras 10 are directed towards and away
from the traffic flow. These pairs of cameras are shown as
placed approximately in the centre of the respective three
lanes 3. To register and process the camera recordings, an
image processing unit 15 is arranged.

As mentioned by way of introduction, it happens that the

toll fee is partly based on the number of wheel axles of

35

the vehicle in question. As alsoc mentioned, it may be
difficult or impossible to determine this number by means
of images recorded from the cameras 9 from above the
vehicle. In case of large commercial vehicles, and it is
mostly such vehicles which are equipped with more than two
wheel axles (see 4 in Fig 1), the wheel housings are often

ar e



fromthe traffic flow These pairs of caneras are shown as pl aced

approximately in the centre of the respective three | anes 3. To
regi ster and process the canera recordings, an 30 i mage processing unit 15
i s arranged. As mentioned by way of introduction, it happens that the

toll fee iswmsgl4sbased on the nunber of wheel axles of PCTSEE/MNBRicle in

question. As also nmentioned, it may be 85 difficult or inpossible to
det er mi ne t HFRGRARS By thEafuPeTstRiictyne 84, 828 Bl ¥eunadusedcamer as 9
from above tderiew ﬁm:lm@.uoevetnFms@e)fnwegeoﬁomém@kle@fﬁocms and it is
nostly such axl es
(see 4 in Fléﬂ%&e‘?ﬁ \%ﬁ%qfiﬁgﬁg#é&%ﬁl O%lﬂeﬁnéﬁblﬁﬁﬁ‘eﬁé’m \ﬂﬂmgg}e 14925
PCT/ SE97/ 0158 sensors 16 are provided, embedded igto the gnaswiayd by the
super st r Bt ufel i Greayies teet whe@r@dk&ﬁstnetwwheelapaseé\éfém aewe. Thar the
nunber of whe b C to the suggested
enbodi nment ae%lsoqrr)ig %yt Be ﬁre%s%xg rs e% 5 %are %r g{}g‘dﬁg""%rﬁ%‘&&’éﬁ into the

r oadway, 5 wikicth rrﬁé’g-'ltsﬂiér thparags \Fhﬁuntﬁtélwhéethﬁam%%lm@meleaem The
sensors nay Ehﬂvéife&ss%ﬁl&hseééﬁzﬁﬁq&é i ekl ¥BoRR NS Sneed nothibeh react to

t he mass of taI t.he wheel . However, such technique is well
known and néttf eroéle dgg icr}??)re% In detail here. 10 Al of this
equi pned® is connect ed to a central installa- tion 11 for control

thereof and fjor g Q@ﬁ%s bﬂlﬁ&\eﬁ@cﬁr Rfnectedatsd. a T SciASLlkaihgd is then,
in turn, connec urt her communi cation. 15

:
The mai T urciibs: 00 FAREFS brdisanitt gt tphePEPF ek AE Tecostes
schemat i cal |datshoviiniisn inkéabl attioniisy tdeni nifki gure, XZ;onnect2d tesagnates the

equi prent  widdh (hi1Che ta®rkS£ 85 StiTGher! R8mmuni BBELSALY Of the vehicles are
provi ded. The four-axle 20 conmmercial vehicle designated 4 is indicated in

Fi.gure 25 by dash-dotted lines and its wheel axles are designated 5.
Such equi pnefite 22imayubetaons aarshdhaetional @3jitswefithes arrangemehed to

capture m crua\Rsenddibhaly f Mt RYMehlt B18ck diagram in Figure 2.
22 designates the equipment with which, as is assumed, the
majority of the vehicles are provided. The four-axle

20 commercial vehicle designated 4 is indicated in Figure 2
by dash-dotted lines and its wheel axles are designated 5.

Such equipment 22 may be a transponder unit 23, which is
adapted to capture microwaves and transform them into a

25 reply signal containing information for identification of
the vehicle, and, in addition, a smart card for conveying
data via the transponder, which data, besides identifica-
tion data, may consist of data relating to payment con-
ditions (whether debiting is to be made or whether pre-

30 payment via a charge card 24, a smart card, has been
made) .

The other elements in the block diagram relate to the
stationary equipment. On the stand are mounted the trans-
35 mitter and receiver equipment 7 for microwaves and the two
cameras 9 as well as the video cameras 10 (one being
shown) and the image processing unit 15, which are all
identified by these numbers also in the block diagram.



25 reply signal containing information for identification of t he
vehicle, and, in addition, a smart card for conveying data via the
transponder, which data, besides identifica- tion data, may consist of
data relating to paynent con- ditions (whether debiting is to be nade
or whet her pva@es/d®s paynent via a charge card 24, a snart BEF/EEIT9ESS8 been
made) . The ot her elenents in the 0l ock dlagran1relate to the
stationary e§UFpREEFOTeN FhHFesRXfd SRR nbldt WPIIRS Lbads- the readway and
recei ver equapdeatcabierimiiss mﬁwﬁsm@l dfe doMhectedCBBEERE Hnage Vel | as

the video cag%géségnéo%gn%)gf 5‘iﬁh Elgv\mrrgndlé he |g%ggdp§ e%5| ng unit

15, which ar sé nunbér s arso ¥ ock
di agr am central umis oly.14925
PCT/ SEQ7/€1588 Furt her nor e, t her e

are shown th en th 0a ble 17 b h they
re connect el BoCEREr FEidhe B8R0 By ngh%n“ﬁn%fﬁ% shd e L s
connect ed t owhheh th6c%<mxmrtem;npp the sgand anphdrotther reh@mt@omm-ong to

t he rrentloneﬂlegaéerremlg\nédaupmen\sht@xhpﬂ@e@cgam&htomtB&S&&M nd in
t he roadway c hi s equi pnent c ri.ses,said unit 11 for

cont rol ?nﬁ% ?‘?mt& & rFEEéY?’ére% gnH AR FPHFRS0l s 10
t he debi1d ngtherdelehtmgasfammehlaiespwlmwldeire/\nm‘rmvukled witlkeqrheoment 22 as

well as the £ r£9i r,ag QGRS ' | mages.
The above- rre%??%n%%negjf %%%tlgorhgcﬁg%mbt ngn cl e?ba\%ﬁf’c 1%%%{56 not

provi ded wi t REGRYSEHiY ?&dﬁﬁdmﬁge%\,hl ch there is a need of

identification in sone other way as well as i nvestigation for

subseduent chgs Ghi9ve SAINIRR bR Ioment B Ahedudinl LeRILILY] 2Rl

followi ng vehicles, In articular those which correct equi pnent
22, and the 28° Wﬁe?)r‘?:‘éﬂrﬂﬁiw‘fé ?‘Bﬁﬁl‘ﬂ:nbﬁegzo(%‘ln@nélhgﬂﬁ)w?b? itheFeng the
nunber pl at elefatMed(edsﬁ cléentiifiioatbon t hatsdrie seheerywbe as wd¥laeasd. The
video camer ag, 9?7191&{ ESHOR0BELGHAC difrging, U BblptRsdOrugont rol and

anal ysi s and ectign o
cameras for identifying and following vehicles, in

particular those which lack correct equipment 22, and the

20 video cameras 10 (only one being shown) for imaging the
number plate of the vehicles in order that these may be
traced. The video cameras 9 and 10 are connected to the
unit 15 for control and analysis and for collection of
registered video images and possible compression and

25 storage thereof. These images may be communicated to a
central installation 26 for subsequent processing in
connection with tracing and subsequent charging of
vehicles which have passed without paying.

30 When the road toll unit is provided with the sensors 16
for sensing passing wheels, also these sensors are to be
connected to the control equipment. By sensing the passage
of the wheels, the axles of a passing vehicle may be

.registered. However, this registration must be supplied to

35 the image recording. For this reason, the sensor impulses
are supplied to the image processing unit 15. The position
of the sensors is programmed into this unit, and by means
of image processing of the video images recorded by means
of the cameras 9, the successive movement of each vehicle



regi stered video i mages and possi ble conpression and 25 storage thereof.

These i mages may be communi cated to a central installation 26 for
subsequent processing in connection with traci ng and subsequent

char gi ng of vehi cl es which have passed w t hout payi ng. 30 When the
road toll uidoesiigezer ovi ded with the sensors 16 f or senBCTISEYIAESS ng

wheel s, al so these sensors are to be 8 connected to the control
equi prent . Bys seksithy tiaepastalgbished.ofanchd twheetbys thessidiles tof a passing
vehi cl e my & ermid<LWSLar 08niEOVEYAIL dHYl $s680kEEA A JRIShRe suppl i ed

to 35 the i e recordin For this reason, the sensor | npulses are
supplied to ’5%% SRRSE ﬁ“ggéﬁﬁ?nﬁefﬁﬁ? Y. The position of the sensors
is progranmed into this unit, and by neans of i mage processing of the

vi deo i e . ,Of s c ive
moverent of S’é*é%ﬁ*%%%?a%@%g uniOlid BECERTRETY duadtia LU SHBLYS
PCT/ SE97/ 01563 the vehicle recording, markings for8the wheely |axlese 8F e

est abl i shed, imdictdtied att hhe pelssibs el tim Figudtet Brisyneeants off wabicle with

the associ ated. o ker t hat t he sensor inpul ses relate to. 5 The
i mage processing unit is preferably adapted to supply, to the vehicle
recordi ng, markings for the wheel axles, as I ndi cated at the vehicle 4

in Figune 2 fnusteadrs aof ihge fromeddweg®fSa vehc1dhiss,stidred@ forage from
above of a vehigl.e | t f i.n h | t he vehicle and
possi bly for&e&lglldg%%nggglg%ngfl nt%eagéé%g%?\?i % ét .%%S,lalfsjfsﬁ 3rmage W | |

conpri se thexumentatieg Ay otse L veldlatdon; hehherieagd evill  the vehicle,
whi Chdcgnn_ecci&np'ﬁtis& thhet aethaagim?iefg tdte ;(ciaé véﬁgéﬁé,r Qiﬂdééﬂla_cﬂkékaiﬁéﬁri stic,
provi ded with the.correspon- | rke , .1 Nn_addi ti i ne
mar ki ngs of % %avehlc%ghi@ﬁéc%xT%ﬁﬁeégé it Wﬁéﬁ gg?rﬁW?ﬁf%ﬁnPftﬁgé

above- mdat | oresd faprion cperagtemisstic, provided with the correspon-

ding marker, and, in addition, line markings of the
vehicle axles.

When carrying out the above-mentioned payment operations,
20 the result communicated to the central unit is either, and
in the normal case, a report of debiting of a fixed fee
connected to certain registering data such as the identity
of the toll unit and the time, or, if the passage has
taken place without a correct payment operation, identi-
25 fication data for the vehicle based on the image of the
number plate or, alterxrnatively, recording of some other
identification characteristic. At present, the only useful
identification sign is the number plate, which has to be
registered visually. This visual registration may, in
30 turn, be transferred to the work unit which is to carry
out the tracing and the subsequent collection of payment,
in the case of “evading” vehicles, with the aid of the
‘recorded video image. It is possible, however, to process
the video image such that the registration signs are read
35 and transferred in the form of characters. It is possible
that the development leads to the use of other means of
registration than visually readable plates, and in such
case the registration equipment for recording the vehicle
identity shall be adapted for the assumed method of



20 the result comunicated to the central unit is either, and in the
normal case, a report of debiting of a fixed fee connected to certain
regi stering data such as the identity of the toll unit and the tineg,
or, if the passage has taken place without a correct paynment operation,
identi- 25 wiggsauden data for the vehicle based on the i maper/siy7Hises
nunber plate or, alternatively, recordi 8Bg of sone ot her identification
characteri stF@mm‘AFICFJ?*éB@ht Foﬁfhéxémpyeus@wls*cered trehitlesandwrbsign is the
nunber pl at eeqm,;sdsa hastH Cflbc%dly mbeet &l emdlsﬁom@klsyfo,l hi-Sadirsy dy
reglstratlonma Pz3ad 1tgrans rre °%g'F wor k un t V\:hIChIStO
carry outc L adhg gﬁgétghe TbsE %4 o) a1 in
t he case of n@vle@r etataehiseleberai i wmévealqm)@fldtewéd to reber c@dmn deo

i mage. |5 i stHoschdd ey Rehdeh i P{OKESH charkbeeVh de0c4 NBYE Siich that

t he regi stratl %f ns are read 35 and transferred in the form of
characters. ?J%SSl bl e that the devel opnent | eads to the use of

ot her means of registration than visually readable plates, and in such

case the reghstialiQn agd B%geetfaf éﬁ&%ﬂ}émﬂoﬂe xe%%%%% 5 Afg%g' ty

shall be adapted for the assumed nethod

PCT/ SE97/ 015 w of traffic through the toll unit glso W?Qﬂnﬂnﬁ?ﬁﬂﬁ on. For

exanpl e, 10 egtsd i@t ofehiled eshimyebelass m]wammddmnﬁb f tixe dhatHBAIAEd

transponderseipénasécwglﬁq ize t deoé rreaay ‘m dél%‘ d&{%rh%nce to the
at e co )

i mage of th e use erels o refer also
5 to other t§3Fe&FaT 9 dgﬁﬁhf PESt PHRERIRG af(ﬁrer Pétlpb’éngoi?h? eehiclegehi cl es.

To achi eve tﬂs@tm:eaihe)fpatsbagenuﬂnth@mmatgingr poide andrescil thfé ow of
traffic through Is i ¢ d the vehicle
class is carrl e out rJnlclé%lEﬁ %89 Hﬁ‘érbagm{e%Q gaeggtléﬁgla)iz ee\cli deo
recor di A§ byoWearkCfragistering ohee Lhayagtieah saies avhiely dpFEming | owi ng

t he vehi cl esthe vdifioireirlabe pASChgefsad gyl emmegtaplpshed. and until the
radi o comuni cation for the paynent operation is carried 15 out, for

regi stering the characteristics which determ ne the vehicle class in

t he fee Syst%gnggﬁzﬂgqngﬁegase, when the payment operation during

passage of the vehicle is carried out by means of

20 deduction from a prepaid card or debiting to an account,
the sequence of operations of the method are as follows:

The vehicle approaches, the microwave transmitter in
the toll unit thus being activated.
25
A command is sent, the transponder of the wvehicle
responds, the microwave transmitter 7 registers the
entry position of the vehicle and checks the payment
status. As mentioned, the microwave system may also
30 be adapted to follow the movement of the transponder
and hence of the vehicle.

The position of the vehicle is registered in the
video follow-process starting from an entry position

35 and is connected to a marker in the successive video
recording, and preferably also to an indication of
the time of entry at the toll unit.



In the normal case, when the paynent operation during passage of the
vehicle is carried out by neans of 20 deduction froma prepaid card or
debiting to an account, t he sequence of operations of the nethod are as
fol |l ows: The vehi cl e approaches, the m crowave transmtter in
the toll umybobMdsss bei ng activated. 25 A comrand RCI/SESTINLSS8 he
transponder of the vehicle responds, the m crowave transmtter 7
registers the  The progassingosl tihen ighgeleofethe| camerwhsciPedles t he paynent

status. As menti qpediatbe Qh&ré&ﬁ@&%t%)&s%ﬁﬂgai’oﬁi&ﬁz?@ the movifeftiapted to
follow t he novenment Y;})\gthet ce of _the vehicle.
h

ans
The position of Vﬁ?%c ‘ggﬁgﬁfﬂgdm?ﬁk?ﬁeaff i timg hedng
fol | ow process sF@n@EnQEﬁrtmnEhe(yﬁhwplposWhusnfGBlow-proaﬁa$ iis connected to

a nmarkersin the gueeeashy@ ¥é dRQst until th8CEERide M Rehegakhy also to

an indication of the tinme of entry at the toll unit.
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10 The processing of the inmages of the caneras 9 is

initiated and co Iggg cjsq_\@ _a, t R SRVETeR of -t he
vehicle, with sai é éfm‘;t% T efl}nl © dlreﬁé&?gdéffo t he

vehicle. This foFFBKP er%%saﬁfser §he entr}tfa?ﬂ?h?ﬁ?éﬂr dthg aggetinti| t he
vehi cl e1bas reacbedtan or other ﬂdﬂmwlm@caaSDhlémaracterlstlc bf €héd

| magi ng positi on,vﬁe Eirgrbig lLl%ce Icgerde%g 9?6\83%? 8?%?rast naye I ies after the

entry position, n Ident ftl cation
characteristic, ®umpgs plate of thshvehdcis. r@%oﬁ?ﬂﬁjQEPqnnﬁgpﬁgoécaneras 10)

the _ nunbeglataaelﬁﬁ e weliokdéng 0L s SEPREIRAT el RHeOideo
regrstration Theo 6l dhidel s 16PNA9548H 0oL IR i fe

foll ow process by U
radi o cébmuni cati on cycle a

When, by means of the radio communication cycle, a

en, by neans of the

correct payment status has been established, the
video recordings are erased from both cameras 9 and
10 relating to the vehicle in question, which has

20 been identified by its connection to said marker.
This requires that also the radio communication is
correlated to the video recordings.

To make it possible to determine the vehicle class and

25 hence collect the proper fee, the message from the vehicle
equipment also contains an indication of the class. If,
however, it is desirable to utilize the possibility,
according to the invention, of obtaining a check-up of
this, directly based on the physical shape of the vehicle

30 or vehicle combination, this can be done in the following
way:

The processing of the images from the cameras 9 is
not directed only to a successive posgition determi-
35 nation for following the vehicle but also to an
analysis of the visual characteristics of the
vehicle. Thus, the image processing may relatively
easily be directed to determine whether the passing
unit is a vehicle combination composed of several



correct paynent status has been established, the vi deo recordings

are erased fromboth caneras 9 and 10 relating to the vehicle in
guestion, which has 20 been identified by its connection to said

mar ker . This requires that also the radio communication is

correl ated typéga@eréi deo recordi ngs. To nmeke it possi pcestoogssser m ne
t he vehicle class and 25 hence col | ect 1the proper fee, the nessage fromthe
vehicl e equi pmeitsabsch contaaitmaicaionndebatlemnmd & heradlless. whén

however, it is desibabhe 4oidl idid@dghgcBpssl bit day a1so %%Cagéé{lg to the

I nvention, of obtaini ng_a check-up Q this, directly based on the

physi cal shape of ™RENEARERY $RSAIFEAPER LRV ANSE VERLEScan be done

in the foll owi ng becauasg:of the fact thhe ptoiessdtgrldfy aheuesages éf omt he

cameras 9si s two vBlcfld GehaduaRbY ohn % SHEL SRR ORbLEG, det erm -

35 nation for follow ng the vehrc anal ysi s

of the visual chatBcPERFEIFRs IOt @ffesuch a pregigp (istaprgs fromeeasinge
processing may rebaheyehy is the caseagblyvéeiéldedmtbdsedderessiaeamhet her

t he passing unitE”it is a vehicle conbinati on conposed of several
WO 98/ 14925 : PCT/ SE9Q7/ 01588
11 units such as a traction vehicle and a trailer. When

several ypits arecknetStkedesbtdristaysal 86pdeisEtelthe number of Mh&sh whet her
t he di stance bet wee

n t hese v roiwe% . gelgl?allus\?_hoof (t{{he fg}t(;t.that it is
actual Iy a questi 8fi-6f" B~ et\%’\./gﬁi thRST oM i n§SEEER BY nEP29S osel y,
however, prpaepsirg | de descrabeduenrbiqneditee rondt Snkd dmim each
other as is the casp herpr¥eMddEwiea"PAEEHe®do5EVI® 8 the roadwapids. 10
O her characteristics tespﬁ_gl ally the_n ee{ Ofl whee| ) axl es, may,
however, be i nmpos§P8Fe th d By Plafjaeel axles. gﬂpﬁ’cégéf;nﬁ?g’%‘ descri bed
earlier,1%he roadtratiomnis supplied tamiheeimaaw ibjedawkt Bcaheisensors 16 in
the roadway to the follow-image of the movement of the vehicle has
also been described. In this way, it is thus possible
to obtain complete documentation for determining the
vehicle class as well as documentation for safe
20 identification of the vehicle through its external
characteristics, if this should be required for
submission of evidence in case of violation.

The data regarding the classification, which emerge

25 through the described analysis, are compared with
those data which are recorded by the radio receiver
of the toll unit. If these data do not correspond,
the vehicle shall be registered for such corrected
debiting as is justified by the non-correspondence.

30 Alternatively, the vehicle is traced via an image of
the number plate, such that correction can be made
and any penalty be collected. Reference is made to
the following description of such a procedure.

35 If the radio-wave communication or the absence thereof
indicates that the vehicle does not have the correct
payment status, the sequence of operations will be as
follows:



regi ster the nunmber of wheel axles. How this regis- 15 tration is

supplied to the inmage by mark scanning in the foll owimge of the
novenent of the vehicle has al so been described. In this way, it

i s thus possible to obtain conplete docunentation for determ ning
t he wo/sgRiigke cl ass as well as docunentation for sabPer/d7/01588

I dentification of the vehicle through i s external
characteri stics, Afferhcentimsgd apd cogpiletddfovrdio communicabibasi on of

evi dence 'n_Caseon YEOLRé#ONis no Functionih§ wdA-TLERAAbREnENE

cl assification, ch t(g,*rr\erg th ougl%t he descrl Eed anal ysis, are
conpared with emp T ea%’d'teé(lﬁﬁl gHe RE radi o receiver
of the toll uni tcheckiMS‘ehaj&-taamwtnetatnsr estpm)mhsult is linkeé@ wehicl e

shal | besregi st eggd iaénéyfﬁ:accqrohe%hegugh said mfQRI 1 D8RR figsi ustified by
t he non- correspogdence Al'ternatively, the vehi cle "traced via

an i mage of een ?ﬁ%"?ﬂﬁﬂ)é&o SRSt Eesgﬁﬁﬁl‘(%a‘fd@&l@e@?antbﬁn be nade
and any penal ty bédeol fetlme-pridecesenas sBattetd 40 the entry the fol | owing
description of sgg? @485 ocedure. 35 If the radi o-wave conmuni cation or

t he absence ther indicates that the vehicle does not have the
correct paynment status, the sequence of operations will be as
foI}owsly When itWhO8/Beéd?established, through the comm?n1~ g
PCT/ SE97/ 01588 ter continue
and conpl eted ra ?51%% n]ipénanté that it has nocl%?ee{'hgf)gsll f\e o~functi oni ng
vehi cl e equi pnengarry out theatctoéllfﬁf??} BRYBRR QHQ@@-@@h thhuhh%at ion, for

checking the payﬂﬁages&ﬂtufe nhh@e&epmatelesmhlma.@ats@ oﬁe image td¥€

dentif t t h dtoth
RETH AR N . e — R
the entt¥y the poameryam 9. arge storedwehe twahdgagesnbesnabl i shed,

through the comyshnected to eatdl b@RefUby PERIH mdrkdk khadhser@tagen
possible to also by a common indication of time. Since also the
result of the radio communication is connected to the
same marker, there exists for the vehicle, to which
20 this marker has been assigned, a linking identifi-
cation of registration data and the result of the
radio communication or, if there is no functioning

vehicle equipment, an indication of this.

25 In the proposed embodiment, the mentioned image
recording cameras 9 are supplied with markings for
the wheel axles of the vehicle. These markings are
arranged by matching the impulses from the sensors 16
with the instantaneous position at the relevant

30 impulse for the vehicle, which is registered in the
follow-process by means of the image processing.
There may be additional data registered during the
radio communication, which indicate the kind of
deficiency in the payment operation.

35
The recorded data, the vehicle identity by means of
the image of the vehicle number plate or other
identification characteristic, as well as the image
taken by means of the cameras 9 of the physical shape



carry out the correct paynent operation, both the | mage of the

nunber plate and at | east one i mge of t he vehicl e/vehicle

conbi nati on, recorded by neans of 15 the caneras 9, are stored, the
two i mages bei ng connected to each other by said marker and
preferably wo09814925 al so by a comon indication of time. SPRESEXIIWSt he
result of the radigo communication.is cdfnected to the sane marker,
there exists for ‘Pget]?feh‘f E1e gugni ¥Hese applicaliies gatRefrA@stRRen

assigned, a |inkingdidemmnrfunication arecetdmmmiafatee]itst taAki dAtdaded and t he
result of the [ aj cati _gé':-, i ek tioning
vehi cl e equi prrentv,mlz’ilﬁ ‘l"% | c%tficg%?hgh%g% 1d. LI'Je’%l (rE]hE'EeB‘gr gp%és:’ed

embodi nent, the nEReiGRRIFIEGENtity 1s used dhay fdiec sFarasg 9argd eckaippl i ed
with marki ngs forimage of thehehwbéehlaxh&se oif the: wehiche, Whese marKkings
are arr - /|t ching ' I fro he sensors,_ 16

wi th the instantaneou ploa{sglét ﬁg%ﬂafgtﬂﬁeé’?fe)%e@a%ex%o@d.heg' |?r5u L% or the
vehi cl e, which i irHigtidieglpgst aé fee thereqfy| | ow process by neans of the
| mage processi ng. There may be additional data registered during

t he radi j.cat.i . Whi i.ndi cate t.he ki nd of
deficiency in the'ﬂbé; .'me! !nt@lo%ptéfigglt%lré\\? lﬁ% l_)e {e%ermfﬁgdrko?ﬁré‘bﬂdat a, the
vehicle identity ¥8a ehthe image andely risg@ls phesikhe cte nunber plate

or ot her an4lBAd fineAtingge CHAT A16d GHyidiidal ahapl! brasnd he image
taken by neans of_t.he .caneras ? of . the r?h' Si %al hape
98/ 14925 vehicle manually. As mentione ’Pé%FSE@?gﬁlg%Sthe

13 of t humkdy dlatendaywhbterngipliedablbe, adalgzéd dmy thege

radi o communi cat i O, iGYEHAT §8560chO S d1d ended be_d?%e%ﬂg%«ift;“:ts for

Used 1ol he. tr adPh sty RengesBind Firannactive n BHSLREA tROATES ( he
vehicle, where is analymedr wpnualky w1 bys dinchgax beomas&ing, adued, for
deter- MY rfdie vel 886x08 dfdRRIRY in case of vidlriwRhicle
identity may be ‘¥§é”é?é¥2%i%ﬁ H?Sﬁgjarise that if, as documentation
for the debiting, only the recording of the number
20 plate is presented, the party concerned might claim
that this is no actual evidence. However, a conside-
rably stronger, and presumably unassailable, evidence
is probably the connection by means of said marker of
the image of the number plate with the top view of
25 the vehicle, where appropriate provided with said

wheel axle markings.

It should be mentioned that recording of the vehicle
identity, as by means of the cameras 10, has been assumed

30 here to take place early during passage of the toll unit.
This implies that these images must be saved until the
radio communication has been carried out. The checking
process may be carried out after passage and, if this is
done, all the images/registrations are to be stored until

35 the check-up has been performed. The image is thus erased
in case of a correct payment operation and stored for
subsequent processing in case of an incorrect payment
operation.



10 - reading of the image and it is also possible to anal yze
the i mage of the physical shape of the vehicle manually. As

nmenti oned, the imge of the nunber plate nay alternatively be

anal yzed by i mage processing and also the vehicle class be

det er mi ned ®®98/14925 by such processi ng | rrespective of WhBEHEEITHHES | mage

I s anal yzed nanual | e. proce; élng t he | mage may be
stored as eﬁ%e‘?‘ﬁ%"%leré)(}a’sélgflrg bt AR gnage may the’FhEesF?]Et%Hl’dh%‘ﬁ t arise
that if, as alocayrertiadt ibewth the front cand heagehiutmbeg, pbatys tde vrecor di ng of
the number 2fenicie dldligal Sabr g el %sgqueoamesegcew%@ %tbe claim

that this is no actual _evi dence. However, _.a consid ﬁ
st ronger, an’d“iﬁeesatﬁni"oll?t&ﬁa%%ﬁ??a‘PJ‘I“'em%\Hh(Teﬁ’é‘ésage through theoabily t he
connecti an bynieanthenf thai dathokesmminication an@ihehénagealsidtientunber

Dl ol et L1 188 L0 AU of3eus navd MeafPUELArelNCEE ARN Gl e Provi ded

wth said fEeiti’oned t hat
recordi ng of tRPERGAMITE may bgesich ythaa:s apy ipaghRsisfmade emlweridsan0, has

been assurredu%bmoa: tp@.yinéhe staees aild Yoedil degepassade tHid g1kl unit.
This inplies q__atathe S8 n%gé ffl%}e ssaah\‘/%gkuntl | the radi o
ol C

conmuni cati o een “Cart I ng process may be carried
out aft e passage and, if this is done, all the images/registrations

are to be stiypdHelddvids EBE sheekinup duas th@eﬂeﬁﬁécﬁoiéf&ibsig?@di nmage is
t hus erased . i,n_ca correct }ﬁa nent ogg ﬁEI on and stored f or
y

e 0
subsequent p"FJc?t)es'salvﬁag ﬁ?%gggaﬁf T TR olsécha PR8N,
WO 98/ 14925 description. An essential part in this W@EQWE)IE@B

14 As aSﬁ&Hggjﬂﬂbd@sQth dqu rﬂ?gﬂmﬁﬁh EBeaebﬁgﬁé@€H‘2§‘£%UCh a way
that both the front, a ate vehi cl e are i mged.

It is pdSsi by %\%vg‘ lstE) rrg‘l’( r?e‘prangeﬁarraéﬂ qPe OF WS HHEE during t he
passage t hr algv deeprdising5inage , armgiattah@tpadge medauni ftat icerryiadgt he
establ i shmerdye thé)ffotlh%w@ﬁﬁ%cﬁcﬁ—{é{s have been executed. In that case,

the procedure may be such that an image is nade only if an I ncorrect
paynment status has been determ ned. This inplies that all such imges
will be saved. Storage of identification data such as images by

20 means of the cameras 10 and any image analysis of the

registration characters for generating character data
for further communication.

Receipt of positioning data recorded by means of the
25 radio communication equipment 7 to be linked to the

images from the cameras 9 relating to the successive

position determination for the vehicles from the

entry position and at least until registration of the

vehicle has taken place in the registration position
30 {by the cameras 10}.

Generation of markers and preferably also indications
of time for connection to the associated recordings
of identification data for the vehicles and in the

35 successive following of the position as well as
connection of these data to the respective image.

Storage of at least one image indicating the physical
shape of the relevant wvehicle, recorded by means of



10 How t he device for carrying out the nethod is designed wi |l have

been clear for the nost part fromthe preceding description. An
essential part in this context is the | mage processing equi pnent, which
is designated 25 in 15 Figure 2. This is to be arranged, in one or nore
units, WiO8/14938r i Si ng i mage and data storage nedia, fRFT/RENPENhg

out the follow ng‘_.funct I ons: 15storage of identification data such
as i mages by 20 the caperae 8faifle ¥RAKS APPIOPXHAtEnySTRRbRISHED SVYs of the
regi strati on chamsctkeirgysf dorgeherwhe¢ly aodiarsact er dat a for further
communi cat i on. Recei pt of positioning data recorded by neans of
the 25 radi o communi cation equiprment 7 to be linked to the

i mges fromthe &HgYtaProceesring f tages sudcdaspyérom the radiesi tion
deternmi nation forcdmxmini@aicebaseduDpmdde while 11nkeﬂ§ruh&ﬁ>sxid Iapn and at

least until regi %éfgé#%omggképef%F termlﬂiglckﬁsh%gsa f|%'ace 'n the
)

regi stration position he caner Be Generati on
of markers and pRSyEERy ;»pargbmrmdummmi or not appfovedwe dngk connection

to the associ at e d@sRtdoRdsf either eﬁsux@eatfl Eheaiﬂn&tﬂeéi%@ di@r the
vehicles and in the 35 0 é&b‘gsswef ?‘ g e position as well
as conn&etISERSof Ot AB o thesB X??‘?/%'lﬂgad’e? of the

St orage 16f at | easthigde inngheieaerss id., th>e‘ peyseradtively, savihgpe of the
rel evant vehi cl e tHe&f FodeGubYndBaimiinication of said@H8{ 4925

PCT/ SE97/ 01588 15 . the canmeras 9
and, where approﬁﬁpﬁc’?rl?ﬁﬁpw‘é%rﬂré’ut by mar ki ngs for the wheel
axl es. Joint processing of inages and data fromthe radio

If, in addition thereto, the device is to be used for

15 checking the correspondence between physical data and
class data communicated from the vehicle equipment by
means of radio communication, alsc the following function
should be provided:

20 Analysis of image data relating to the physical shape
of the vehicle and generation of class data, which
are comparable with assumed class data programmed
into the vehicle equipment, as well as transfer to
unit 11, such that such comparison may take place.

25
Receipt of the message from the unit 11 on the result
of the comparison, whereby, if the respective data
correspond and an otherwise correct payment operation
has taken place, erasure of recorded images takes

30 place whereas, if the data do not correspond, the
respective recordings from the cameras 9 and 10 are
saved for subsequent processing comprising charging a
tool fee and any penalty as well as presentation of
the picture evidence relating to the offense.

35

In the embodiment, it has been assumed that the cameras 9,
which are used for successively determining the position
of the vehicles, are also used for recording the external
shape of the wvehicle. This is an advantageous embodiment



5 - communi cation equi pnent while linking themto a certain
mar ker for determning the result of the paynment operation,
approved or not approved, and activation of either erasure of the
i mges in the caneras 10 and the image of the physical shape of
the 10 wosghimbe in the caneras 10, or, alternatively, PCUSHIFBISES

them for further communi cation_ of sallé data to the appropriate
wor k uni t.in that ghe wprkofi FBRSeerReYAs grbeFaresethe #oYR used for 15

checki ng tﬂnentbmm@:spmldmcewhétheiasn bhiyised ado dhleavahiicle akd agsidiat a
comuni cat r Vi e n

conmmuni cat :a?gn$ 8{%&&6 & %P& % g\?\ﬁ ﬂgéf‘g%‘g‘%| on Y of % ?88%s£§£ri%l\/?%ed 20
Anal ysi s of ?‘m‘é"-ﬁaﬁ%icrsel"ét the Y@%‘er'prﬁl%qlbé'—ﬂ‘laé’rhébé desired of the
vehi cl & anseg@ﬂm@wmrexﬁfde@lcasssdeéeabmm However, aie LoOpaEk e with

assuned cl p he_vehicl e equi pnent, as wel |
as transfe?ﬁ? 9@3&; Jé)q{h%ngggﬁtlsuc%h?% %n thm(%ﬁ'pﬁ]??%’o may take place.
25 canreres pare)fanrﬁ@gﬁéséfagemamq ey physicadnshipe rafs ihe

of the conpahisps, MhaieLhwsti Ehéﬂeoﬁ&%tdd&r@anaa by the correspond and

an ot herw se_correc ment _operatio aken ce, erasure of
recorded iR&HEE TR osﬁfé""procegfﬂ%% %}eerlé'}fges F‘ufﬁeé’ﬁa?ﬁmg’é?er‘ﬁot
correslrfbndwltlhethe same markspedhick ¥emundinagedf tbuvudle theaereck 9 and 10

are of SKYe&shfasswhsequent processing conprising charging a
tool fee and any penalty as well as presentation of the picture
evidence relating to the offense. 35 In the enbodi nent, it has been

assuned t hay pihevichingr apegial camd¢wadh e tedddgf dmagescefsiheel y det er m ni ng
the posi t"@éhlcleé)f dHie oV elietes iy %@lnﬁﬁeu§§ge§.9r15§£‘19é&“%the exter nal

shape of the ve icle. fil S IS a ant ageous enbodi
W98/ ffooswhat is possible with the cameras for t hepgg}%gghgqgﬂﬁﬁg.
16 in Thas, tie sorossibibese amarews theneambess t dneckabdhes: ment i oned

mar ker, Wf&né an}dnp% tstEhngm&écfs 3&?:% ‘é@.ﬁgb obliquely from

above, are obtained. In this way, it would be possible
also for the number of wheel axles to be registered in the

20 form of an image. In the case of side views, however,
there is a risk that the vehicles may conceal one another
if multiple lanes are provided. From this point of view,
top view are preferable. Also for such views, however,
special cameras adjacent to the cameras 9 may be provided.
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al so occurs linked to the recording of the registration characteristics
of the vehicle, such that the desired 5 securing of evidence is
establ i shed. However, it is within t he scope of the invention that one
or nore speci al caneras are arranged for imaging the physical shape of
t he vehwe 98/14%8ese nust then operate controlled by t hePCT/SESH8ESE | on

fol | owprocess and the images nust belprovided 10 with the same narker
which is géﬂ%ﬁ%ﬁ%d t hrough the work of the cameras 9. By
provi di ng speci al caneras for taking imges of the vehicles t hese

canmeras mayy b% rﬂ%rtl‘?ﬁofdr %Skyregfﬁ&ﬁg{?&%eléutg’?aéhééa esxsl J.CS h the

caneras for the roce 0SSI 0 arPanae t he
caneras suciehirde ‘}Fle?vsr‘ﬁ%rﬁq]ﬁe ugiide Hheremmegx%@m obl i quel y
from s atxmee,nwnoexobtmteedr dthdhiisien) £ icht Von| chdeadessiskhe of al so

for the nurg}g v%ﬁu&%%ehsaééﬁéléé) At g9y Shggfgloﬂ éﬁei%ﬁgl%rfm of an image.

In the case Phe vehicles
may concealwhs¥@iznotRefhe road Qﬁﬂhlqﬁhe | aneBegkeup risy ipgadorfedmfhi s poi nt

of Vview,  thd QRsiSW13EEeD &f Qz'aﬁk%ang%ﬁe é%aﬁh@«& ‘Hp‘é&%1tlt23§“6¥er

speci al caneras a acen% to the ca 3 as be rovi ded
WO 98/ 1492@ eans remote communicaclion betwe e} %7%?588
17 10:LAIWanmltteI davhee hoH fior thegirondr tall tureltowner iehar act eri stics

of a Qlieeifg( $LniB18s Adch ttldraiist a WREL of T & Scfrra%tf&g” of 5 the
nunmber plateFﬁ ot her |den£|f thn ch racterlstlc of e vehicle is

carried out €a SHGSEEEORe 1Y e ve 19&&ﬁeﬁ¥1m3%?stﬁé road toll
unit, a chemhg@pprscpesingrﬁmbmﬁv1deo rbeopdssgbldunmngsaoﬁleaanyeng out a

payment op%r@tthenpagsage mrpftﬂeeeetﬁ ﬁﬂm&@éérp% behyegn a recei ver
and 10 gransn1tter device § unit and in passi ng

0
vehi cl &8 wWREFI{HEPe2PE 3ty QHEQHPLt?QF% Fegistenind, POgitdeR; vel y
fol |l owi ng wharaeherﬁaedbynndans din the fohyewipoosssi ng haekeyi aed

Lifﬁgi'n ngs pg'%{f'??gb‘i‘ydhﬁt B feationPbft BEmBASS@ %S N AU chhentol | unit
mageyof the respective vehicle relating to the successive

position determination and with the same marker connected

20 to the recording for registering the identification
characteristic, such that wvehicles, for which no correct
payment status has been established during the remote
communication, may be subsequently charged on the basis of
the recorded identification characteristics, whereby at

25 1least one image of the physical shape of the wvehicle (4)
is matched to said recording of identification charac-
teristics, said matching being indicated by means of said
marker and preferably also corresponding time data, such
that said tracing may be based on said recording of the

30 identification characteristic as well as the associated
image of the physical shape of the vehicle, which are
connected together by means of the marker generated in the
successive position determination process by image
processing therein, whereby the class of the vehicle, in

35 accordance with a classification scheme based on the
physical properties of the vehicle, may be determined from
the image of the physical shape of the vehicle for
determining the toll fee.
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15 position and at |east through said registering position,

characterized in that, in the foll ow process, a marker and preferably
an indication of tinme are connected to the i mage of the respective
vehicle relating to the successive position determ nation and with the
sanme marker woOmaseRed 20 to the recording for registering tPX/SEIT/01588

i dentification characteristic, suck¥that vehicles, for which no correct
paynent st atius PhHEtHEEn2ESPERIISE ) Sd@ring - t ARaFaekarized isomhahki eati on,

my be subseguemiagy ofiathedploysidid kamps 6f the x}éleldl@ob@edehdent i fication
characteri st , r el f hysi.cal . shape of
the vehicle O! m\\é@g @meaé%gé SJ&%%S %rge 8%9108 <?etegmpltr%f'i‘l iCat F%n char ac-
teristics, 1&1ﬁﬁfichﬁﬁgdb€1‘?fbe |1?‘Ri1”@alpé'6vb9eﬁe‘ah@1 sfaishimgrker, mar ker and

preferabby aldehcder aipondssigriddreodahe, igeabificatidvy said tracing nmay be
based on sai 9151'3:38%95.991% éfeth?’eodeﬁj:ﬁ@ﬁ' fi b ﬁa%%o%nﬁchar acteristic as well as
Sha

the associ at srca 1%%e vehicle, which are
connect ed toget her by neans of the mar ker generated in the successi ve

posi tion detser @i pathea ae@sﬁﬁlgbstd @aden 1 oPrPCeA- Mt heelhaiyhereby the
class of the vehicle with cI assdof i cati on scherre based

on the ﬁﬁ?‘gﬁut?éfzaﬁgﬁe Jf?’%st VFﬁéceﬁhF‘Bl , &oddt BR#Fned from
the i mage oklessifhgation ddkepdorf thhevebhele eir cquestlodeheenimrrg the toll

fee. cated, cM&x98dAOZA in that said vid
PCT/ SE97/ 015 aid video, imaging indicating

accor di ng t('i%(?l BP¥eicatnshars &5 Fog vRbinke is analyzgﬁi PadBag® t he
physi cal shapeceésihe with ctespestt kteathe physmael idiageactesissidsl sficcessi ve

posi tion deﬁ:ﬁ%”b@ﬁiéi)@ 1& such Uil EﬁQt A, c%% ag Langleﬁoaé@fd W th
sai d marker, O assi, entifrcatro

charact &7 st‘Pthﬁf ei‘ﬁ%t*/%shl aéﬁlﬁlgaéé?’f*oﬁcheme are Senﬁrﬁ’éfﬁﬁooa%cordl ng to
claiml or 2hawhdatanfrdy ttEidi @nalysisoare ncaaidred Wiem Qacavehicle to the

road tol | uEbhmuwcaééé%édﬁaéﬂeoeeﬂi%@efx%léhaﬁl &latl, €ohBn ALfSLd ON are

I ndi - cat ed, _char acterl zed hat said video | maging i n |cat| ng
the physi caP2ERafe BPE t‘ﬁ%r’v"e'iﬂq?ﬁe F§ APRT R R 45y "l"lﬁ&étwn PF ot sing with
respect to tikeephysacihdn acdfarthet €eesiscsanfied outhe vehicle in such a way
that daj@ conparable with data
4. A method according to claim 1, 2 or 3, characterized in
that a registration of the number of wheel axles of the
respective vehicle (4) is carried out by means of sensors
(16) placed in the roadway (2) for indication of the
25 passage of vehicle wheels, whereby the sensor impulses are
connected to the instantaneous position of the respective
vehicle, determined by means of the position determination
process, such that markings for the position of the wheel
axles are introduced by image processing into said image
30 of the physical shape of the wvehicle, such that the number
of wheel axles may be registered for use in the
classification process.

5. A device in a road toll unit for carrying out the

35 method according to any of claims 1-4, the road toll unit
comprising equipment (7), placed at a roadway (2), for
radio communication with units (22) in passing wvehicles
(4), devices, preferably video cameras (10), for recording
the registration characteristics of passing vehicles,
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15 in the existing classification schene are generated, and t hat data
fromthis analysis are conpared with data comuni cated fromthe vehicle
unit and that, when these data do not correspond, an appropriate
correction of the determ nation of the fee is carried out. 20 4. A
met hod accor BaR§1#85cl aim 1, 2 or 3, characterized in t PRCE/SES7/01588

regi stration of t he nunber of wheel ax8s of the respective vehicle (4)
is carried oWit98y) FBFEADI(Qefosr §ollowing vehisdes by sHecessivmy (2) for

i ndi cati on oposhei@d qlmtsmgmmﬁonebycﬁ\@mmm imayéebeageggfnéensor i mpul ses
are conn t | a 40N of the respectiv

vehicle, det gﬁ?%m%ﬁtb 5&?:11-{%5% EE?EEI%@ }9? gtnelgﬁl%ﬁgt PBﬁPtmn focess,
such that nmafFRentRl de%mtbnénﬁo§f5t iléﬂs‘éfth#@l%e?@lld regisgteatiore introduced

by i mage or opesstm.l ndurts ahd ti Bagev&ﬁh@fest h&ﬂ&lhyabcﬁbtsﬂéspé Hf the

vehi cl e, suc wheel. .ax] es I stered for use
in the ?as{s?#l cat i ox 8 SBE Stgtus' q&a&lﬁe&g\?’gaég ?lf & DFEHEST unit
for carryi ngt%‘flqrhé:@a@éﬁﬁééta@%wﬂlﬂgat‘l@memﬂayl ke nsedisterdde road

toll unit  andoffyred 'ﬁxe(&&b@ﬂﬁ@taﬁa)suﬁge?ﬁ%ﬁtatzhar?i?ﬁ&way (2), for

radi o communi.cati otne uni £ 2 3 as %e\éghl cn (4), devices,
preferably v‘flb% (J'TO rAs ge@,ﬁ stheat i on

char act &0 streglsﬁrm n@avehtet:est;lc to the vehicl¥WRBAH 4325

PCT/ SE97/ 0158&i stered 1n the successive pos1tlon ddee 1n&@f%(3 CAlEr as (9)
for foll ow ng vehicles successi ve posi tion dmerm nat’'i on by neans

i mage pr r?dfoces au?meﬁjﬁ%@d&pﬁﬁét SAcEeHAARELR an entry
p05| ti on at markexn,h@ndoltb opnbecnditattd ehet rehopdihy Seéf dEHeL Gegtikati on 5

position, sughdikaf JkﬁrraE%Qk§é@§c V!Bzcrtrgovgﬂﬁchévfna%‘festlo aLlaf agtory

payment _status,. said rec &9 % regis- aractéristics
of the v¥éhi A% Mage,e r&&les? %’ocal s aé’r?d"-é‘?ﬁ?@ﬁ f g4k rehdthg 598 subsequent
chargi ng, saidliaegetetheedlass tdfattteo veshtichet hay rlﬁ@(ﬂéﬁei:guﬁfedf, hen10

reglStratl(théyﬁaaﬂa@’w&EhCatéié§§i£q§HEi bf WBhERe Saseq od §@eStered in the

successi ve pg | t.ion determpatio I mage (5” ocessi ng equi pnent is

adapted to groperties of thfnd’ethdrc(]:ﬁnng%{ temnitHadr &B8r di ng of
the regis- toll fee.
20
6. A device in a road toll according to claim 5,
characterized in that the video cameras (9) for the
successive position determination are adapted also to
record said image of the physical shape of the vehicle.
25

7. A device in a road toll unit according to claim 5 or 6,
characterized in that the road toll unit is equipped with
sensors (16) in the roadway (2) for registering passing
vehicle wheels, whereby the image processing equipment

30 (15) for the successive position determination by means of
the video cameras (9) is adapted to coordinate the regis-
tration of the sensor impulses with the instantaneous
~vehicle position detected by means of the successive
position determination, in such a way that markings for

35 the respective wheels, preferably in the form of markings
for axles associated with the respective pairs of wheels,
are supplied to said image of the physical shape of the
vehicle, such that the determination of the class of the
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tration characteristic for the vehicle in question and to 15 an inmage of

t he physi cal shape thereof, such that, from said i mage, the class of
the vehicle nmay be determned, in accordance with a classification
schene based on the physi cal properties of the vehicle, for determ ning
t he t ol | WQR8/1492§ 6. A device i n a road toll accor diPgr/3RI7/e1588 m 5,
characterized g ihat tgﬁié}deo caner a% éEﬁ for the successive position
det er ni nati oN-ar& g as5% §Lso opelhp puther icfaieel axkeginfsi cal
shape of thethehvchECIQS 7. A device in aroad toll unit according to
claim5 or 6, characterized in that the road toll unit is equipped with
sensors (16) in the roadway (2) for registering passing vehi cl e wheel s,
wher eby the inage processing equi pment 30 (15) for the successive position
determ nadion by neans of the video caneras (9) is adapted to

coordi nate the regis- tration of the sensor inpulses with the

i nst ant aneous vehi cl e position detected by neans of the successive
position determ nation, in such a way that markings for 35 the respective
wheel s, preferably in the form of markings for axles associated with
the respective pairs of wheels, are supplied to said image of the

physi cal shape of the vehicl e, such that the determ nation of the class
of the WD 98/ 14925

PCT/ SE97/ 01588 20 vehi cl e may be
based al so on the nunber of wheel axles of t he vehicle. 5
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