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A METHOD AND A DEVICE FOR THE REGISTRATION OF THE MOVEMENT OF 
A VEHICLE 

TECHNICAL FIELD . 
'!!"'.e present invention relates to a met."!cd and device for registering 

the successive displacement of a vehicle. A foreseen and :Uttpor--.ant area 

of application is the registration of the displacement of a vehicle 

in a read toll facility fran a place of entry to a place where recording 
of the number plate er ot.'1.er cha.racteris"'-....ic of the vehicle can take 

place. 

BAQ<GRCOND 

It is.known to arrange road toll facilities for autanatic fee debiting, 
see for example US,A,4,104,630 and OS,A,4,303,904. 

'lbereby, it is underst:OOd t.'"1at the majority of vehicles that pass the 

road toll station are ~rovided wit.'1 a receiver-transmitter unit for 

radiowaves, a so-called transponder. !be road toll facilicy ccmprises 

an arrangement by which ccmnunication by radiowaves can take place wit."1 

passing vehicles. nti.s arrangement canprises transmi~...er and receiver, 

a transceiver, for the radiowaves by means of which equit;ment payirent 

and debiting operations can be effected for the passinq vehicles that 

are ~ded with said transponder. For t.'tls technique 
as A 4,075,632 and as A 4,242,561 for example. 

~. it may OCOlr, that the toll facility is passed by vehicles 

which are not provide:i wi t.'1 any t:....--anspcnder and therefore cannot. be 

identified by~ of t..J.ie radiowaves. E'or identification of such vehicles, 

if t."lese ... a~...empt at passing t."le toll facility without paying toll, t.'ie 

toll arrangement is provided with camera devices for image registration 
of the ntJmber plates of t.'i.e vehicles in question for sear-:.ii. and post-debi­

ting. Such need be perfo:tmed not only of vehicles that lac!<: a transponder. 

!f pre-payment is understood and sufficient means is lacking or if an ap­

!?%=0Ved. paymen~ operation cannot be performed for any other reason despite 
• 

t.'i.e presence of a transponder, 1,XJst-debiting shall also be ~ormed. 

The most advanced system for road tolls of t.~s kind is adapt:ed to a. great 

Elow of t=aff ic in free :or.nation. !n such an arrangement i~ will be 
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possible t.~.at t.."le vehicle is displaced a cer-wain distance fran the time 

wt:ien a registration has been possible to make of whether t.'ie vehicle 

is identifiable through microwaves or not and W1til the recording of 

the number !;)late can occur. 

During t.'1is displacement a differentiating must be maintained between 

suc."1 vehicles for which search and ;ost-debit.ing shall take place, and 

such for which i;:ia.yment has been assured by means of a transponder. nus 

requires that the toll facility is !?rovided with an equi;m:mt for the 

registration of the successive forwai:d displacement of t.~e vheicle, 

so t.":la.t it: is ensured t..'lat t.."le image is registered for t."J.e correct vehicle, 

i.e. a vehicle which on ~sing the road toll has been established to 

have dissatisfae""..ory i;:ia.yment status. This 90sitioning check shall t.J.iereby 

i:e effected while several vehicles travel L'l a free flow wit.'i possible 

lane changes when passing through the road toll facility. The check 

shall be possible to perfo:cm of the ve.ltlcle at full speed whereby a 

very short time is available. 

In order to perfo:z::m this positioning check during t.'ie displacement in 

the toll facility and through the recording site it has been SUCJ9'E!Sted 

to use induction loops in the roadway. With the aid of these it is possible 

to detect the displacement of the metal mass of a vehicle and f oll0"'1 

t.'ie displacement of the vehicle in the dL""eetion of travel and also 

detect: possible side displacements. 

Such a device is however expensive and difficult to install as it must 

be countersunk into the roadway. rt is also difficult to render it .... 
sufficiently selective, so as to in effect: guarantee that no confusion 

bet'Ween vehicles 1t1:JVing in a canplex Itl:M!ment patte...'"l'l at high speed 

occurs. M::lreover, certain vehicles such as m::>tor cycles can be difficult 

t:0 register at all • 

•• DESCRIPTION OF THE INVml'ION 

!n the invention, video cam!!'as a.re used for the reqist:raticn, ar.:anqed. 

at a distance above ~~e ~oadway. In the image planes of the cameras 

THIS SHEET HAS BEEN 



.. 

••• , •• - • •• • ····:'" ···.~· u --· ••• ,. , .... 

. -· .. '-····· .. 

w.o 94128377 PCT /SE94/00S03 

3 

registered. !n an image processing ccmputer one or more contrast. fields 
L'l the recording of the vehicle is/are connected to its/their identity 
in an image processing and via the displacement of th.is or these fields 
in the image ?lane in the caaera a registration of the displacement 
can take place successively. Sy pro;ranming in image processing the 
p:JSition of a recording field of a camera, when t.'1.e vehicle has reached 
t.."lis. field., an exposure of the number plate can take place t."1rcugh t."le 

activation of the recor-twing camera. The vehicle, whose displacement 

is t..~cked, bas during passing wh.itin the road toll facility been 

registered with respect to payment status, so t.lia.t after ent..-y those 
vehicles wh.ic.'1 have dissatisfactory payment status can be tracked and 

recorded. 

w"he.~ 9roceedi.~g t.'i.rough such a process for the successive positicr.s 
of displacement, t."lere are disturbances t.'iat mu.st be eliminated in order 
to achieve a safe registering. These disturbances relate to phenaoena 
such as shadows, wandering fields of light and reflections in the roadway 
etc. According to the invention these disturbances are eliminated in 

that, for the detection of the rn::mentary positions of the vehicle, contrast 

fields of t..'le vehicle are used t.lia.t are present at a certain distance 
fran t..11.e roadway, for example the contour of th.e roof. Selection of 

and locking at such a field take place in a process in which stereo 
records f rau two cameras arranged in a pair are processed .in an image 
analysing process. By excluding in this way what occurs on and imnedia.tely 
abJve t..'le ground a safe tracking of the vehicle is a.c."lieved during the 

whole of its displacement until reconling occurs. 

DESCRI?t!ON OF THE DRAWJN:;S 

!n t..1ie ac~ying drawings a !::Jrefer.red embodiment of the invention 
is illustrated, wherein 

Fig. l s~n perspective a road toll arrangement; 

Fig. 2 shews a block diagram for t.'"l.e main f unct:ions of t..'1.e arrangement; 
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Fig. 3 shows schematically an arranganent of t"...,;:) video cameras for said 

reqist..~tion of the successive displacement: 

Fig. 4 shews two superi."t!pOsed stereo records; 

Fig. S shows t.11.ese t:'.'l'O stereo records brought toget.'ier; and 

Fig. 6 shows a r:osi tion of displacement of t.11.e vehicle other than that 

shewn in Fig. 5 , tr.at is when t.'1.e ve.ii..icle has reached t.'1.e recording 

site. 

Accom.i."lg to Fig. 1 an autanatic road toll facility according to t."te 

invention is provided wi t."l a gantry 1 whic..'i. extends above a road 2, 

whic..'1 has t.~ee lanes 3 in whic..'1 vehicles 4 of different kinds can proceed 

through the portal-like gantry 1. The ttaffic is not limited to keeping 

in a lane but is allowed to perform lane changes and over-takinqs. It 

is thus a free-flow system, which as little as possible shall disrupt 

the t..-affic flow. 

On the gantry, there are attached two light fittings 6 and a number 

of transmitter and receiver units 7 for mic:::owa.ves, t.."lree of which are 

shewn here, including antennae for these. In addition. there is on either 

side a video camera 8, dL"'"eC't:ed at t..'ie approaching t:raff ic flow to register 

vehicles whic.."l unpeon:ittedly are driven on the verge. In addition, at 

the top center of the gant...-y a pair of video cameras 9 are shown, di...'"'eC""...ed 

downwards"at the traffic flow. Alternatively, several such pairs of 

cameras can be arranged.. Furt::her.nore, cameras 10 in three i;>airs of video 

cameras 10 are directed towcu:ds and away fran the traffic flow. These 

pairs of cameras are shewn located apprc»dlnately at the cent.re of the 

rt!Spect:.ive lane 3 . In each pair one of the cameras is di...-ected against 

and one along•~iie direction of the t.raff ic flow. 

-~---~--
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All th.is equip:aent is connected to a. central facility 11 for the cont...-ol 

of same and for processing recorded data. nlis central facility is in 

t'.Jr.'l connected to a central net for further carmunication. 

'lbe main functions and function units of the arrangeme.'lt are evident 

fran the block diagram in Fig. 2. 'lberein, 12 designates the equi;:ment 

understood to be provided in the majority of vehicles 4. 

Such. an equi;:ment can be a transponder unit 13, which is arranged to 

pick up microwaves and transf o:cn them into an answer signal canprising 

infonna.tion for the identirication of the vehicle, and in addition, 

an intelligent card for transmitting data via the transponder, which 

data in addition to cer+"..ai..'l identification data, can consist of data 

regarding payment conditions (if debiti."lg shall occur or if pre-~yment 

via a pay card 14 , smart card, has been made) • 

other elements in the block diagram relate to the stationary equi;ment. 

On the gantry there are located the transmitter and reciever equipnent 

7 for microwaves, video cameras 8 and the camera pair 9 as !Nell as the 

video cameras 10, which are all identified by the same numbers in the 

bloc.'<: diagram. Other elements belong to said equit;:ment wit.."l which the 

equipnent on the support cc:mmmicates. This equi;ment can ~ise a 

unit 11 for checking the t..""a11Smitter and receiver equi;:mem: 7 and which 

cont...-ols the debitinq of vehicles which are provided with the equi;ment 12. 

In ad.di tion, t."1ere is said equi;:znent: for checking vehicles whic."1 are 

r-.ot orovided wit.11. anv unit 12-14 and for-'Nhic.."1 there is a need for 
- ~ '.l 

identification in a different way, and examination for post-debiting. 

!his equipnent cc:mprises the camera pa.ix 9 for t."le detection and tracking 

of vehicles 'Nhich lack the correct equi;ment 12, and video cameras 10 

(only l:'NO of whic.."1 are shewn) for recordi."lg t.11e number ?late of t."l.e 

vehicles t.'iat shall be checked !?U'ticularly. Video cameras 10 a.re connected. 
lt 

to the unit 11 for cont..""Olling the exposure of the vehicles that shall 

be c.liecked ~icularly and for collecting registered video records, 

and 90.ssible canpression and storing of same. These records can be 
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camnmicated to a central facility 16 for post-?rOcessing in connec""...ion 

with search and post-debiting of vehicles that have E25Sed without ;:aying. 

Broadly, except for the arrangement with t.11e cameras 9 , th.is system 

corresponds to what has been stated in t.."le int...-oduction as known. However, 

t.11.ere is wit.ltl.."1 the system a part solution t..'"iat relates to the system 

for the successive position reqistration of vehicles bet:ween the place 

of en"C...-y into the road toll facility and registration of the identification 

images. '!his part solution fo?:mS t.."le basis for t.'le subsequent Claims, 

and shall be described L'l'l the following. 

As mentioned, registration of debiting shall take place, in the ordinary 

case through subt:.ract:.icn fran a 9re-paid card, smart ca.rd, when the 

vehicle passes t."le read toll facility. This case leads to the following 

operational steps: 

. · 

'l'he vehicle approaches - t."le mic:roi..iave transmitter is activated. 

camtand is transmitted - the transponder of the vehicle ~ 

- the microwave t..~tter registers t.'1e posit.ion of the vehicle 

and checks payment status • 

Debiting occurs - t.lu'ough ae'"....ivat.ion fran the transponder the debiting 

is registered in the vehicle. 

Repor'"....ing to the central unit of perfoi:med t.."'"a?lSaction. 

If h~ t...11e vehicle is not equipped for autanatic fee debiting or 

does not have approved payment status , means lacking on the cai:d or 

an account net having been approved, the vehicle must be registered 

through video recording of its ntJmber plate. Th.is shall occur i;.men t.'1.e 

vehicle is in a cer-....a.in position, t:r.e recording site, relative to the 

respective dftieras 10. Fran the in:ment when the position of the vehicle 

has first been registered and until the vehicle has cane in EXJSition 

for recording, it shall be tracked. Such tracking or successive position 

r:egist:.ration must be EXJSsible to perform. irrespective of the speed 

1~iii1iif 1m 
11IIS SHEET HAS BEEN 

REPLACED 



WO 94128377 PCT /SE94/00503 

7 

of t."le vehicle, chang@s in speed and changes L'1 the direction of travel. 

Recording for post-processing shall only, under maintained identification, 

be registered for suc:.."1 vehicles for wh.ic.."1 no approved fee debiting has 

been pa...-fotnied by means of the described interac9"...ion between t."le microwave 

transmitter and the vehicle equir;xnent: with its transponder. 

'I'he successive position registration is perfonned with the aid of t.'1.e 

video cameras 9 , the E2ir of cameras co-operating wi t.'1 an equitJrlellt 

Ear image processing. The operational sequence for the camera units 

ar.d t:h.e image r;:rocessing equi;ment canprises t.'ie following steps: 

Activation OCC".lrs either via the microwave t:-""anSceiver and/or 

direc---1.y i.."1 that t..~ vehicles enter t..'1.e image field of any one 

of the cameras 9. 

The successive position registration by means of the cameras is 

initiated. 

nie position, such as it appears fran the position in the image 

field of the t\l,O co-operating cameras, is correlated to one in 

t.~e same m:::m!nt, with the aid of the position t."lat the mic:rowave 

transceiver can reqister for vehicles provided with a t...-ansponder. 

!f th.rough the microwave transceiver approved payment is .registered, 

t:..~ system is ma.de passive for the successive position regis.i-....ration 

of the vehicle in question. 

"' If h~ approved debiting could not be t_:ier'formed, t.i.ie successive 

~sition registration of the vehicle in question continues. 

AJ.ong the contour of t."le registered vehicle a marker is 9laced 

on the spot where a number plate is supposed to be located - cxissibly 

a mar!<er .. can be placed both in the position of t.'1.e front number 

plate and of the rear number plate. 

I THIS SHEET HAS BEEN I REPLACED 
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In the image field there is a fixed marking for t.'1e image field 

of the recor-1.....i.ng camera or cameras. 

When t..lote vehicle marker has reached t:..'i.e marker of the recordi.'1g 

camera it is activated for t..'1e recording of the number ;?late or 

plates of the vehicle. 

The recording can be connected to a registration of data such as 

time and place and data regarding t."le vehicle such as its type 

(passenger car, bus, truck, motor cycle). 

The produced records are stored for processing, so that post-debiting 

of the toll and possible fine can be effected. 

Accor-1......i.ng to the he-~ given flow scheme only the vehicles that by means 

of microwave ccm:m.mication have been stated not to have approved ~yment 

status are recorded. This means that the vehicle must be t..-acked while 

the payment and checking operation is perfo?lDed upto the recording site. 

This gives a relatively ext:el'lded toll facility area since the payment 

operation requires a certain t:iJDe during whic..'i. a fast vehicle t..""avels 

a relatively lonq distance. To this distance adds the distance that 

is required for t.'1e recording site. In t."le whole distance, tracking 

nust be pe...-for.::ned which gives a corr:a..spondinq l y ext:ended monitoring 

a.re.a for the video cameras. 

In an alter:native solution, the number plates of all incaning vehicles 

are reco~ed and t..""acked thereafter during the payment operation including 

the c..'i.ec!tlng operation of payment status. The recomed vehicles can 

hereafter be separated into two groups, firstly such that can make the 

correct: payment and secondly such that cannot. :'Or the lae+-..er the recording 

of the number E'lates are given a special marking which indicates that 

post-debiting shall be ?!?=fo?:med. Preferably, this marking oc:::u...--s in .. . 

that only t.'i.ese recor-1...s are registered finally 1Nh.ile all othe..""'S are 

deleted Eran the storing means, which can be a magnetic disc for example. 

By !?E!-.-for.ning the payment/chec!dnq and recording operat:ion in t:h.is way 
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along the same distance, the total distance for t."ie ope.rational area 

of the toll a.."Tangement is reduced. 

whlch one of t.."l.ese two described operational sequences is c."losen does 

not. affect t.."le main function of tracking the vehicle by means of t.."'le 

camera pair 9. 

Even if recording the number plate or ot."ler charact:eristic is understood 

here, it does not exclude t.'iat recordL'lg can be perfor.ned in any other 
way, for example by reading t.."le nmber cede of t."le plate or any other 

cede. 

!n the .:allowing, t."le image processing shall new be descri.bed fran the 
time when both video cameras in t.'ie pair 9 are activated. until t."'ie 

successive position tracking has been concluded when t:.."le payment status 
of the vehicle has been established and possibly registered. 

In the successive position registration, by elect"" ...... --onic processing of 
the images of the video cameras only, there are certain problems, which 

rm.ist be eliminated.. The major problem is how the contour and contrasts 
within the vehicle could be separated fran other contours and contrasts 
in the image field, which do not represent this particular vehicle. 
Such contours can appear through shadows fran objec-...s in t."le surroundings 
and above all ncvable shadows fran simultaneously passing vehicles. 
In addition, there may be reflections, especially at rainy weather. 
Suc.'1 phenanena appear on or imnediately above the roadway, while everj 
vehicle t.'1at shall be registered has a certain height. Consequently, 

' only the contours of objec-...s t.'iat are present with any portion at a 
certain height above t:.."ie roadway are recorded and t..--acked, said height 
hcwewr not being in any way predetl!l:mined; vehicles of many different 
kinds can pass t:.."ie road toll facility. Ho.4 this is achieved is evident 
fran t."le following, wherein Fig. J-6 are referred to. 

~ 

L'l e"ig. J it is shown, in a view seen in the horizontal direct:ion, a 

p:ir.:ion of the road t.oll gate in Fig. 1. For identical ftmctional ~s 
t.~e same desigr.ations have been used: t.~us represented are t.'1e road 
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toll gant:ry 1, the roadway 2 and a vehicle 4, as well as t."..io video cameras 

9, which. jointly fem said unit. Fig. J is mre schematic than Fig. 1 

och has not the same f?roportions. 

The t;r..io video cameras are directed so as to overlatJ each other 1 s imaae 
~ 4 

field at least in ~- They are located at a distance fran each other 

and the overlapping is achieved in that they are directed with their 

objec--.ives 20 towards each other. Suitably, t.11ey are so direc-...ed that 

their respective cent:ral axes 21 t..'1.rough t.'1e objectives meet each other 

in the roadway 2. Fran this follows that in the image planes 22 of the 

two cameras, a stereo record appears, i.e. two records that show the 

object in question fran two different angles. 

By such recording wit.."l cameras at a distance fran each. other and with 

overlapping image fields, an imagined plane can be iaid through the 

respective objectives, whic.."l t:o\O planes intersect in a detez:mined line 

at a distance fran the cameras. In the arrangement shown in Fig. 3 it 

is sha#n for the left camera that this plane is located in the cent.."itl 

axis 21 of t."le objective, and thereby foms a centre line to the image 

plane 22. The riqht camera 9 is directed in t.'1.e same way. The setting 

of the cameras is such t.'1at · t."lese central planes hit each other in the 

roadway 2 right at the centre between the cameras (the imagined planes 

are perpendicular to t.11e plane of t."ie paper) • Hereby, the records produced 

by the two cameras of t..11.e roadway and only of it, will correspond a.lnx:>st 

c::anpletely. 

In positions al:xJve the roadway, however, the records in the t."o\O cameras 
.... 

differ m::>re and more fran each other the higher above t..'ie roadway the 

recorded !?Qrtion is located. 'lb.is is shown by additional lines at the 

left camera. So it is shown, ho.r the contour of an area 24, which shall 

mark: t.'i.e front or rear ;x:>r""..icn of the vehicle (on a saloon mcdel) , will 

displace itself relative to t..11.e {?lane 21 of the central axis. The portion 

25 , which is ._intended to designate the roof of t.'i.e vehicle will be placed 

even mere out of cent...-e relative to the central axis 21. In the other 

camera the same !.Jhenanenon appears, but here t.'i.e displacement occurs 
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relative to the central axis in the opposite direction. Recording in 

t:..."l.is way is ci..lled stereo recording. 

'!his is illustrated in Fig. 4 in which it is shown how a conceived image 

prcduced by superim;:osing the records of the tw<o cameras would look. It 

is evident that the contours 24 have been displaced out'.va.rds away fran 

eac..1-t other and t."ie contours 25 have been even more displaced fran each 

other. By p..""OCessing the image signals fran the o;c cameras, which is 

suitably pe.rfcr:ned digitally, con1:0UrS can be detected which are located 

at a considerable distance fran each ot.'"ler, i.e. contours of por---ions 

wtti.ch are located at a certain height a.l:ove t."le rcadway. Suitably, larger 

areas are selected high up, suitably the roof of the vehicle or in case 

of tr..lcks the upper surface of t.""le ca.tgO. By selecting in this way by 

treanS of stereo recording a high pore.ion, at a cer-....ain height, of a 

vehicle for a detec-...ion of its position, t.'le effect of said disturbances 

by shadows and reflections in the plane of the rcadway can be eliminated. 

In the next step of the image precessing the com:.ours are joined with 

a special marking of the contour 25 , which has been selected for posi tio­

ninq. '!bis is illust-~ted in Fig. S. By tracking the marked contour 25 

the successive position displacement of the vehicle can be successively 

regist:e..""ed t.'lrouqh further image processing. 

In order to record the place on the vehicle whert! the number plate is 
attached, a marker 26 is attached to this place. By marker it is here 

meant a field in a detemined position relative to t."le contour 25, which 

in the ~ge ~recessing is used for t.'"le successive reqist..-a.tion of t.""le 

position of the vehicle. As mentioned, th.e marker is placed over the ex­

tel:nal contour 24 of t.he vehicle and encircles t."le area where the number 

£?late is supposed to be located. In Fig. 5 it is suggested that the rear 

number plate of t.'i.e vehicle is intended. One of t."le cameras shewn in 

Fig. 10 t..'iat a...~ dL.""eeted in t."le direction of travel of the passing ,,, ,,, 
vehicles can thus catch the rear ?late within its image field. If desired, 

the front number plate can alternatively or additionally be ~ecorded. 

In Fig. l a further arrangement of recording cameras is shown. In this 

case, a crarl<:.er is also ?CJSitioned at: t.he Eront contour li.""1.e of t.'ie vehicle. 

i THIS SHEET HAS BEEN 
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At the toll facility shewn in Fig. l it is unders'COCX! that t.'i.e recording 

_of both the front and rear number plates of the vehicle shall occur, 
'Nhich is evident in that t:..'le cameras 10 have been stated to be separated 

:i."l forward-directed and backward-directed cameras, relative to the 

di.reci--ion of the traffic flow. 

The marker can be given t."ie shape of a field or frame inserted as a 

~ of the recording in the image field of the canera and m::wa.ble along 

with the contour of t...'le vehicle during its displacement. Alte....-natively, 

L11 the image processing program the marker can be define:i with coordinates 

star"...i.."lg out fran the contour 25. 

In the image field of t...'1.e camera there is one additional or several markers 

28. Wit.Joi rigidly m:runted cameras, t.'le markers are located at fixed ?laces 

in the image field. Similar to the marker 26, t.i.ie marker 28 can be inserted 

in the image field or expressed as fixed coordinates for example. Each 

marker 28 designates an area of recording for the reeording cameras 10. 

During the successive displacement of the vehicle, its recorded contours 

are also displaced through the loelting of the image processing canputer 

to the contrast field within t.11e selected contour 25 by the imaqe 

~sing o::mputer. This, eventually, causes the marker 26, whic.'1 is 

fixed to the vehicle contour, to be displaced in t.'le image field into 

the area for the res~...i ve marker 28 , wtti.c.'t represen't:.S the image field 

of a recording camera 10. A recording position has t..'iereby been obtained. 

'!his is detected by t.'ie canputer, and aC"f"...i vation of t...'te recording camera 

oc:o.:rs, so that an extXJsure of the number Plate of the vehicle is made. .... . . 

'!be produced image is stored for examz.?le on a o:::mpute.r disc or is 

transmitted to the central cauputer 16 for storing. 

In the arrangement shown in E'ig. l according to the secondly mentioned 

alternative,•• recording of the front number ?late is made i..'1 the place 

where t.11e ac:""i-ivation of t."te micrcwa.ve transceiver 7 occurs and the rear 

?late is recorded after t.~e vehicle has ?aSSed the gane....-y 1. The recording 
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shall t."len in the first case be made when the front number ?late 26 

of t."le vehicle passes the marker for one of the cameras 10 directed 

at t.'i.e traffic flaw and the recording of t.'1e rear m.unber E,Jlate when 

its marker ?ClSSes t.."le marker far t."le cameras directed along t."1e direction 

of the traffic flow. 

Later, a reading of t."ie stored records and post-debiting of the vehicle 

fee and possible fine is effected. Suitably, each record is connected 

to ceri-...a.in data ;:iroduced in connection wit.'1. t.'1.e process, such as time 

and place, the s-catus of t.'1.e vehicle, provided with. or lac.ti."'lg transponder, 

and also vehicle type. 

Checki.'lg the vehicle type can be of int:erest for dete..""Itlining t.l'le anxrunt 

of the fee. Alt."lough the vehicle type should be possible to ri"'...ad out, 

wit."1 t..."le aid of the number plate, fran t."le authority vehicle register, 

a special detection of the vehicle type provides a possibility to chec.'< 

that any exc.'iange of number plates be1:M!en different vehicles has not 

occurred. 

For detecti.."lg whic..'1 category, passenger car, bus, truck or m:rtcr cycle, 

the vehicle in question be.longs to, the equi;:ment for the successive 

position displacement can be used. This equi;ment provides, as described, 

a reading of the height conditions of ti".e vehicle through indication 

by means of the cont:cur displacements between the ~ stereo records, 

o::mpare E'ig. 4. The greater the displacement, the hiqtler the ;ortion 

in question of the vehicle. ay using the degree of t.."lis displace!!rent 

in t..'le i.'tlage processinq, a height graph for the V'ehicle can be siroduced. 
~ .. 

nus will for different categories of vehicles have a characteristic 

appearance and dimension. So, a passanqer car of noie...""Il saloon-type 

has a front and a rear lower portion, the bonnet and the luggage boot, 

and in.between a higher por-....ion, t."le passanger space. A bus, on the other 

hand, has usually an a.ltrcst ver""".....ical front and rear i?Ortion and in.between . ,, 
a relatively plane roof. Wit..~ such shapes as a basis the recorded height 

graphs can be detect.ed. and Eitted into a vehicle category. Other image 

elements as well, c::"eated through contrasts in different imaqe Eields 

i iili~iili nr THIS SHEET HAS BEEN 
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withi..'l the vehicle contour can be used for deter.nination of the vehicle 

category. 

'!be met.'i.od according to the invention of ttac.lti."lg and detecting the 

successive dis?lacenient of a vehicle by means of video recordi.'lg c~rises 

tr.e recording of stereo images and by cc:mparing these establishing a 

contour of the ve-rucle that is present at a distance fran the roadway 

on which the vehicle moves. This contour or any ~ of same or additional 

contours are t.'iereafter used as the image part to which locking OCC".J...~ 

and t.~""OUgh whose the displacement in the image field the ve.itlcle crovement 

can be registered. 

In Fig. 3 t.'i.e principle of t..'ie stereo recording is shown i.11 a syrtm!!t:rical 

arrangement. The cameras 9 are so directed. t.'ia.t t.ii.e central axes 21 

of the objectives ~.it each other in a mutual tx>int in the roadway 2. 

'l'he vehicle 4 in turn is s~ically located relative to this point. 

E.speciall y the latte.,.. should occur ri¥Jre seldan i..11 reality. 'Ihe vehicle 

can have different i:;ositions sideways within the operational field of 

the canera.s. This leads to a displacement of the vehicle contour within 

the image field. In spite of this, the described main principle for 

position registration can be used. nti.s is true even if the camera 

an:-angement should not be entirely synmet:rical or if any other axis 

t.'irough tb.e cbje<:-...i ves than the central axis should be used as the axes 

of refei;ence which shall intersect: each other in t..1-te roadway. 

'Ihe descril:ed image E>rocessinq has been designated as to its main steps. 

Further ~teps can be added such as cor::ect:ion of the real .image en t:he 
"' 

image field of th.e camera,, which can be distorted, into a correct shape 

on the i..'12.qe field of t."le camera. Other processing steps can also be 

added without deviating fran the basic principle. 

In a camera pair several vehicles can be tracked and registered simul-
" Ill t:aneously. If change o~ ~anes occurs, t:h.e vehicle must des;iite this 

fact be possible to t:rack. Thereby, it is either required t:.'iat one camera 

pair covers all the lanes or that the image processing allows t:."te transfer 

of a vehicle image between several camera pairs. In t:..~e fo:cme.r case 
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the arra.ngemem:: can be reduced to one camera pair if the whole roadway 

is covered by it. 

At t.."'le first designated alte..."!lative it was supposed that only t.."le vehicles 

t."lat shall be searched, are tracked and recorded. However, deletion 

of the record can be perfonned at any step of the !?recess, and accoi:ding 

to t."le second alternative all vehicles can be tracked and recorded but 

storing only i.'"llages of vehicles that s~.all be searched for. 

For selee-...ing such i..iages that shall be post-grocessed, t.'le t..""a.IlSceiver 

equii:;xnent 7 must work with t.tie detection of vehicles provided with a 

t-~ponder. By means of several antennae t."le position of a ve."ti.cle 

entering t.."te operational area of t..'1.e toll facility can be estimated. 

'!his is used for correlating the vehicle identification in t.'ie mic:rowave 

and camera systems, respectively. A prefe..."Ted method of operation is 

that t.'ie cam!...""a.S 9 catch all vehicles, when t..'iey enter the image field. 

Simultaneously, t."le microwave system perfo?:IDS its checking and debiting 

operation. When acceptance of this has been registered, whic.'1 provides 

that t."'le vehicle has a unit 12, the m::menta;cy position of t."'le vehicle 

is ca.lculated by the microwaves. 'lb.is position can now be correlated 

to the position of t.'ie correspocdi.ng vehicle i.."l t."ie imaqe processing. 

Thereby, this vehicle can be eliminated fran the search EJrocess. 

E'i.nally, it shall be mentioned that t.'1.e cameras 8 at the ver:qe are suitably 

arranged to recom all vehicles that are driven on t."le verge of the 

road. Such traffic should always be conside..."'"ed unpermitted if it is 

not a ca:;~ of working vehicles and c~..ain official vehicles. 

-.--
, . . . 
~, . r . 
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l. A method of registering t."le displacement of a vehicle ( 4) on the 

ground ( 2}, c h a r a c t e r i :;: e d in that, for the registration 

of ~e successive displacement positions of the vehicle (4) a video 

came.."'1 device is ui::ilized, which is located at a distance above 

t.11.e grour.d and is provided with cameras (9) arranged spaced with 

a direction that is substantially parallel to the main plane of 

t.~e ground ( 2} , which cameras are directed to record, each of t.l!em, 

en t..11eir respective image planes ( 22) an area of the ground ( 2} , 

which images are brought to overlap each other, at least par"'...ly, 

whe.-~ there are produced, in the cameras, pairs of stereo records, 

whi t..iun these pairs of stereo records, in an image processing t."le 

tmlt:ual locations of cont:.rast fields (25) wit..'ti.n the contour (24) 

of the ve!"..icle ( 4) are conpared, which contrast fields { 25) are 

located at diffe_..-ent height levels a1:x:M! the ground wit.Ii. evaluation 

of at least one such field that by substantial displacement between 

the t-NO records of same is indicated to be at a distance fran the 

ground, L'l oder to be used in the image processing as an indicator 

in the trac.ting of the displace:nent of the vehicle, so that its 

successive positions of displacement can be registered. 

2. A method accoJ:d.ing to Claim l, especially intended to be applied 

in the recording/reading of the mDbc:a..r plate or other characi::eristic 

of a vehicle ( 4) when the vehicle has reacb.ed a predete.mined recording 

site (28), ch a r a c t e r i z e d in that. in the image processing 

one of t."'l.e re<:Ol:'ded contrast fields of t.'ie vehicle { 4 ) is connected 

to at;. least one marker ( 26} for a 1?C5ition relative to the contour 

of the field ( 24) in which the number plate or other c.11.aracteristic 

is calculated to be located and in that one additional marker (28) 

for said recomi."lg !?lace is arranged and in that a recordi.'lg/reading 

equii;ment ( 9) is aC"'..i vated to perfor.n the recoming when, in the 

image orocessing t.~e marker (26) of t.~e vehicle in its successive - "• 
d.isplacE!tll!n'C is det:ect:ed as coinciding with t.'ie marker of the recording 

site (28). 
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3 • A meti'.od accordinq to Claim l or 2, c h a r a c t e r i z e d 

in that, by canpa.ring the displacements of different vehicle contours 

( 24, 25) in various height levels in the ~ stereo records L"l the 

image processing it is prcduced for the registration of the chategory 

of t.'i.e vehicle ( 4} a neight contour graph, and in that said heignt 

contour graph is ccmpared wi t."1 established height contours for 

different vehicle categories, such as for passenger ca.rs, buses, 

ttuc.'G and r:cct:0r cycles while prcducir.g data indicating the categor.y 

belonging of the registered vehicle. 

4. A metho:i according to Claim l, 2 or 3, especially intended to be 

applied i.'1 t:he recording of the number plate or other characteristic 

of a vehicle ( 4) on passing a road toll facility, c n a r a c t e r­

i z e d .in that t."le recording is pe..""fo:r:med when the r~...i ve 

vehicle (4) enters the toll facility, in that t."le successive position 

of displacement of the vehicle is t....-acked for so lone; t:llre and dis­

tance, respectively, t.'i.at c..'i.eclti.."1g and/or payment ope.ration has/have 

been perfoil'lJed and thereby have been referred to specific vehicles, 

in whic.."l a.c:anqement only such recordings are reqiste.."'E!d, which 

relate to such vehicles for which approved c.'i.ec.ldng and/or payment 

operation could not be effected. 

5 • A device far performing the met.."lod of registering t.11e displacement 

of a vehicle (4) on the ground (2) acco%.'ding t:o Claims l, 2, 3 or 4, 

c h a r a c t e r i z e d in that at least one video camera equi.pnent 

is arranged at a distance al::cve the ground (2) and consisting of 

at least one !?C!ir of video cameras (9) located at a distance f:ran 

ea.c:h~~otner in a direc+"...ion substantially parallel to the ma.in plane 

of the ground, wh.ic..'1 cameras are so direc+"-ed t.l'lat on t."leir respective 

ilnaqe planes ( 22) each camera records an area of the ground ( 2) , 

which records at least ~y overlap eac.."1 other, so that in t.'ie 

cameras, pairs of records are produced, and by an image !?rocessor 

arrangedr.t:o canpare the different mutual positions of contrast fields 

( 24, 25) t.~t a~ in t.he respective records, wit..'U."'\ t.."le contour 

of t.'ie vehicle, which conttas't. fields a.re located at different height 

levels a.OOve t."?e ground, and arranged to select 
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in the ill'laqe processing at least one such field, which t."u:ough a 

displacement bet'Neen the two records is indicated to be located 

at a distance fran t.'1e ground, such as for example belonging to 

the roof of t."le V'ehicle, as an indicator i...11 t.'1e tracki."lg of t.."le 

displacement of the V'ehicle during the registration of its successive 

positions of displacement. 

6 . A. device ac:co.rdi.ng to Claim 5 , c h a r a c t e r i z e d i.11 that 

it is arranged as an equi;ment in a road toll facility for autana.tic 

fee registration of passing vehicles ( 2 J , t.'1e video camera equiE=lnetlt 

(9) being arranged to register the successive positiol"..s of displace­

ments of t..'ie respec-....ive vehicle when EJaSSing t.'ie operational area 

of the toll facility and through at least one place of recordi.."lg 

in which is arranged a means for recording an identification ct-..arac­

teristic of t.'°le vehicle, for example its number plate, as well as 

at least one video camera (10) arranged to record the number ?late 

or other charac:t-...eristic of the vehicle in question and the imaqe 

processing equi;ment further being a..~ to activate the means 

(10) for recording through indication from the firstly named camera 

equi;ment ( 9) , when through same it has been indicated that the 

ncmber plate of the vehicle and other characteristic, respectively, 

has reached t.'le recording site. 

7 • A device ac:oordinc; to Cl.aim 6 , c h a r a c t e r i z e d in ~.at 

t."le road toll facility is fucthEmmre arranqed with at least one 

equi;ment ( 7) for camunication by means of radiowaves wit.~ vehicle 

units ( 12) arranged for being located in the vehicles ( 2 l , cat;lris ing 

t...~tter and receiver equi;znent for t."le radiowaves, i?refera.bly 

a trans;xxider ( 13 ) , and ai:ranqed to make fee debiting and chec.'ting 

of payment status EXJSS.ible by ll'lll!!lmS of radiowaves, the t..."'"an.Sltlitter 

and receiver equj.?Jll!!?lt (7) of the road toll facility, for radiowaves, 

being connected to the system for the t-..-ackinq and recording of 

the whi!le canprising said video camera ec;ui;xnent ( 9) , the image 

processing equi;ment and the recording camera ( 10) or other means 

so that a selec-..icn is perfol:lW!d, in the recording process and t.'1.e 

cegisttation of the i:ecord.inqs, bet'.veen such vehicles for which 
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debiting operation has been registered by means of transmitter and 

receiver equi;:ment, and t."le vehicles for which such debiti.riq has 

not been registered. 

8 • A. device according to Claim i , c h a r a c t e r i z e d i...'l t.'1at 

t.."le road toll equip:oent ( 7, 11) furt.~ canprises a device for re­

cording data such as time and place of t..li.e passage of t.~e respective 

vehicle (4) and preferably also for detecting the categcr/ of vehicle, 

and which furth.~re · is directed to connect such registered data 

to the respective recording of the number plate or ot."1er c.~cteristic 

of the vehicle in question. 

9 . A device according to Claim i or 8 , c h a r a c t e r i z e d 

in that the road toll facility is arranged with recording means 

sue."? as recording cameras ( 10) arranged to record the identit'f of 

all the vehicles on t:.."leir ent:r:y into t..Joie operational area of the 

toll facility and in that the video camera equi;ment ( 9) whic.1-t is 

arranged for t.."le reqis-..ration of the successive displaceoent p::>sitions 

of the vehicles is a.r:ranqed to perfom such reqist..-a.tion during 

the whole distance that a vehicle passes while an operation for 

checking the payment status and effecting payment in the road toll 

facility is pe..."".fox:med., ever'/ operation being refet:red to a specific 

vehicle, and in that there are devices arranged so that for t..'°le 

following processing they register only such recordings, whic.'1 refer 

to such vehicles for which disapproved payment status has been 

established by said operation. 
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