SYSTEM FOR DETECTING OVER AXLE WEIGHT VEHICLE
BACKGROUND OF THE INVENTION 1. Field of the Invention 5 The
present invention relates to a technique for detecting a vehicle that
violates a restriction with regard to the weight. 2. Description of Related
Art On a highway and the like, the weight 10 regarding a vehicle thereon
is regulated. In order to verify whether or not a vehicle obeys the

regulationy angife MuRIONEGSIeF NG ApPRIALUS; [alsqiefemed ye ARdhe

loading plate) for measuring a weight for each axle of the vehicle is
installed on the way. It is 15 desired to identify and record the over axle
weight vehicle that does not obey the regulation with regard to an axle
weight. One example BAHECRRH fOF idRINERIAYENT Te¥ording the over

axle wei ht1vehicfle ¥vi|l be 20 introduced below with reference to Fig. 1.
Thié-%yé@nqs‘bmﬁﬁm weight detecting apparatus 2
dnstalled on a lang Lol A/ loll 931 I3 HIgAWaY12 SRISY > T CELEGINGy ¢

the vehicle at a predetermined position on a downstream side from the 25

axlg yyeighttdaiecting apRa/RIUSIE antha camnela voi 4a installediartthen
downstream side from the sensor S. The axle weight detecting apparatus
2 detdits r@gard to the welght.
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On a highway and the like, the weight
10 regarding a vehicle thereon is regulated. In order to
verify whether or not a vehicle obeys the regulation,
an axle wWweiagqht detecting appavratus (also veferred to
as the loading plate} for measuring a weilght for each
axle of the vehicle is installed on the way. It is
15 desired to identify and record the over axle weight
vehicle that does not obey the regulation with regaxzd
£o an axle weight.

One example of the system for identifying and

‘recording the over axle weight vehicle will be
20 introduced below with reference to ¥Fiq. 1. This
system is provided with: an axle welght detecting
apparatus 2 installsd on a lane 1 of a toll gate in a
highway; a senéor 8 for detecting the vehicle at a
predetermnined position on a downstream side from the
25 axle weight deteciting apparatus 2; and a camera unit ¢
installed on the downstream side f£rom the sensor 5.

The axle weight detecting apparatus 2 detectis



the axle weight and when the axle weight exceeds a predetermined
maximum weight, generates an over axle weight signal and sends to the
camera unit 4 that is installed on the road side on the downstream side
from 5 the axle weight detecting apparatus 2. The sensor S is a vehicle
detecting apparatus that includes, fer @éample, a pair of a
phototransmitter and a photoreceiver. The sensor S detects the presence
or ahenenaf Weaiicle Al WL detrerien Posliongitined dyelbe e
determined to vertically intersect the traffic flow direction of the lane 1.
Wherethedight beaa amitiedihy tha gihojottpnsartieris detecied bythé e
photoreceiver, the sensor S generates a signal of a vehicle flag F=0 15
inditatinh that teadetficld doesdot existae thealeteetiBh bbsitiohhd sehd
the signal to the camera unit 4. When the Iig t beam emitted by th

phd®FhAsHiterR it RuptiFfafd fen&te Sed By e 5HS oF’lezgﬁ/eF,rom

5thet%eenség);; ]_Seg%tgf@t%z a g@g@{ 9_{,1%0 %%%Qgg §=1 indicating that the
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vehicle exists at tection poison and sends the signal to the camera
unit 4. The camgea yail 4ds installedeor shaewasteaa sidmihakisparatus
separated by a predetermined 25 distance from the detection position of
thetsertsol18: v visudlchield sEizleameératia ife edmera unit 4 is

oriented to the upstream side of the lane. The camera
phototransmitter and a photoreceiver. The sensor S

detects the presence or absente of the vehicle at the
detection position defined by the line determined to
vertically intersect the traffic flow direction of the
lane 1. When the light beam emitted by the
phototransmitter is detected by the photoreceiver, the
sensor 5 generates a signal of a vehicle flag F=0
indicating that the vehicles does not exist at the
detection position to send the signal to the <amera
unit 4. When the light beam emitfed by the
phototransmititer is interrupted and is not detected by
the photoreceiver, the sensor S generates a signal of
a vehicle flag F=1 indicating that the vehicle exists
at the detection poison and sends the signal to the
camera unit 4.

The camera unit 4 is installed on a
downstream side that is separated by a predetermined
distance from the detection position of the sensor S.
The visual field of the cameza in the camera unit 4 is

oriented to the upstream side of the lane. The <amera



2 unit 4, when carrying out an image taking in synchronization with the
timing when the head of the ve=hicle intersects the detection position,
takes an image of the front of the vehicle. The camera unit 4 is set at an
over axle weight vehicle image storing mode when receives the over axle
weight signal from the axle weight detecting apparatus 2. The camera
unit 4 gets the vehicle flag F from the sensor S. In the case of the vehicle

unflag F= whichlisreceived at/ the ovePakle wéight véhielkeimagesstoritig 1
mode, the camera unit.4 automatically carries out an image taking and .

Sy]fhcg‘ﬁ Os%r%%ﬁﬁ%ﬁma"&é%s a%t%?/er %ii%gv%gigh‘ﬁegﬁiclé”%fﬁagé?”@\ﬂth ﬁﬁs whe

veQperation the-image:of the vehiclethat firsty arrves.as theidetection irage
position of the sensor S after the occurrence of the violation of the axle

of welightregufatioh, tereth&s/ehiclé that exists at the detection position when
the violatign, of the axle wejght regulation occurred s sipred az.the oye o,
axle weight vehicle image. However, there was a case that the system of

velthe- abovemmentioped:type catldinot takethe-front image of.the cover axele
weight vehicle. Fig. 2 shows an example in such a case. Let us suppose

we ht 'an Yver Weight @xlet7E of-& Liehitde €l lexceedtheRaxdniomt 2442

1 8Xle weight detegmined by a regulation.;When the axle weight detecting, . ..
apparatus 2 detects thé over weight
S. In the case of the wvehicle flag F=1 which is received at
the over axle weight wehicle image storing mode, the camera
unit 4 automatically carries out an ilmage taking and then
stores the i1mage as an over axle weight vehlcle Image.
With this operation, the image of the vehicle that firstiy
arrives as the detection position of the sensor & after the
occurrence of the violation of the axle weight regulation,
or the vehicle that exists at the detection position when
the violation of the axle weight regulation occurred 1is

stored as the over axle welght vehicle image.

However, there was a case Lhat the system of the
above mentioned type could not take the front i1mage of the
over axle welght vehicle. Fig. 2 shows an example in such

a case. Let us suppose that an over weight axle 5 of a

vehicle Cl exceeds the maximum



axle 5 and sends the over axle weight signal to the camera unit 4, the
camera unit 4 is set at the over 5 axle weight vehicle image storing mode.
At this time, there is a case that a different vehicle may exist in a region
between the vehicle Cl and the sensor S. In the example of Fig. 2, there
are two vehicles C2, C3. In such a casé, the camera unit 4 gets the
vehicle 10 flag F=1 and carries out an image taking. Then, an image of

the vehicle C2 that is not the over axle, weightyvehicle C1 isfakergadax1e
stor%’éllfe‘?s %%lgv@eg a‘t%ét evflleal'b veﬁ%le‘&imag%{}.I With such a situation, there

was,a £45¢ thata siandardsizadsvehicle without asy dbepassiiiity ef e
violation of the axle weight regulation is recorded as an over axle weight
vehinta e ahdahe froet @f tHer largersizeavdicl ailiRh i$ g_péctedl oftke

violation of the axle Wei(glgt';ﬁl regulation, is ,behirgd_the standa{d-sfilzed ver
Vehfa@edre MHctfrdnt SthedaMRE&z8%bhick 5D BF tie" fisffortihe

amera 4, so.thaf the image of.the gve [ hiclg ds pQt §torsdye,
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disglgses.an imagingsapnalatusshat PEpienentoshitondamagizes vehicten
from being imaged as the over axle weight vehicle: This imaging
apparatusi datases thesovertax|eraleight w ehicla by using 528 5@dteétion 11
beam that intersects a lane so that a same )
the example of Fig. 2, there are two vehicles CZ, c3.
In such a case, the camera unit 4 gets the vehicle
10 flag F=1 and carries out an image taking. Then, an
image of the vehicle C2 that is not the over axle
weight vehicle Cl is taken and stored as the over axle
weight vehicle image. With such a situation, there
was a case that a standard-sized vehicle without any
15 possibility of the violation of the axle weight
regulation is recorded as an over axle waight vehicle,
and the front of the large-size vehicle, which is
suspected of the violation of the axle welght
requlation, is behind the standard-sized vehicle, or
206 the front of the large-size vehicle is out of the
field of thé camera 4, so that the image of the over
axle weight vehicle is not stored.
Japanese Laid Open Patent Application (JE~-A-
Heisei, 9-243440) discloses an imaging apparatus that
25 prevents a standard-sized vehicle from being imaged &s

the over axle weight vehicle. This imaging apparatus

detects the over axle weight vehicle by using a



height is kept at a high position at which a small size vehicle does not
block, from the viewpoint that most of the over axle weight vehicles are
the large 5 vehicle and not the small size. With this technique, it is
possible to take an image of the over axle weight vehicle without wrongly
taking an image of the vehicle that is |&v+n height and not the large
vehicle. However, as illustrated in the vehicle C3 of 10 Fig. 2, there is a

casgabaLn snage o asigpdate siacbshide fanbiduinempesibilikat
the VioIafion of the axle weight regulation is low is taken, for example,
becgusgttallduagage isdoaded gihishdiedksithe detection beasmat the
high position. 15 Fig. 3 shows another example in which an front image of
the oivee axiehieibbt dekielencdnrivt bk takero Wit theldigines be

the axle Weght detecting apparatus 2 and the sensor S is sggrt, i&éhe
real@%iE G2 VAHCRYEE hadhG MFdE RhglitRZ0 e Rt weight=xie’s,

here is.a possihility that h of the yehiclg Elyis @lfeady @hgad gfe,
%hevgetzé‘éggn %%gitigﬁ%f%fseg sgzr?g&r S when the axle weight detecting ¢

apparatus 2 getects herevar avighh axle:§elnslichiacase; thegamera
unit 4 takes an 25 image of the side of the vehicle. For specifying the over
axl@evieiglit ieblicie, lan imdde wkentieomliie thdrithd tid vémgregs ot the

desired, rather than the side 6, ,
vehicle that is low in height and not the large

vehicle. However, as illustrated in the vehicle C3 of
10 Fig. 2, there is a case that an image of a standard-
sized vehicle in which the possibility of the
violation of the axle weight regulation is low is
taken, for example, because a tall luggage is loaded
which blocks the detection beam at the high position.
15 Fig. 3 shows another example in which an
front image of the over axle weight vehicle cannot be
taken. When the distance betwesen the axle weight
detecting apparatus 2 and the sensor 3 is short, if
the rear axle of a vehicle Cl having large length is
20 the over weight axle 5, there is a possibility that
the head of the vehicle C1 is already ahead of the
detection position of the sensor S when the axle
weight detecting apparatus 2 detects the over weight
axle 5. In such a case, the camera unit 4 takes an
25 image of the side of the vehicle. ¥For specifying the
over axle weight vehicle, an image takgn from the

front of the vehicle is desired, rather than the side



of the vehicle. The relative positions of the axle weight detecting

apparatus 2 and the camera unit 4 are different depending on the

geometrical and civil engineering circumstances of the toll gate in which

this system is installed. Thus, the pattern in which the situation shown in

Figs. 2, 3 occurs is different for each.toll gate. Hence, it is difficult to

record the front image of the over axle weight vehicle at a high probability
ofindependently on the circumstances of the toll gate. A technique that

makes it pgssible to record a front side image of an over axle weight

vehicle at thé highet probability’ is"desired? SUMMARY Accdtdiny to &R+
deaspect;of the.present invention; theke is previded,an over axde weight o rent

vehicle detecting system comprising: an axle weight detecting section
aepnfigured tocdetect dsweight ofantaxie bf a velicle ataifirst positioreen ang

-1 /2081 gengrating.an gver axie,wej hées'g{‘ra';.%gggﬁor%gnf%g“éeds%oem is
56'[60 , a -VG?‘IIC'G ata SeCOI’ldO position set Wlihln meters &ownst\feam

insideofdhe firstposjtionto generatena detegtion-signak aLameraiunit snown
. configured to take an image of a vehicle in response to the detection
LhsignefSand an over agieweightyekieleicarlidate” extratfing séctibh date.

He%%%ﬁ,guﬁetd to ghopse;a first,vehicle and , a second vehicle ag candidates of
an

over axle welght vehicle at a high probability
independently on the circumstances of the toll gate.

A technique that makes it possible to record a
front side image of an over axle welght wvehicle at the
higher probability is desired.

SUMMARY

According to an aspect of the present invention,
there 1s provided an over axle weight wvehicle d@técting
system comprising: an axle welght detecting section
configured to detect a weight of an axle of a wvehicle at a
first position on a lane for generating an over axle weight
signal; a sensor configured to detect a vehicle at a second
position set within 8 meters downstream side of the first
position to generate a detection signal; a camera unit
configured te ftake an image of a wvehicle in responss to the
detection signal; and an over axle welght vehicle candidate
extracting secticn configured to choose a first wvehicle and

a second wehicle as candidates of an



over axle weight vehicle violating an axle weight regulation when the axle
weight exceeds a predetermined value, wherein the first vehicle
comprises one of a vehicle currently being detected by the sensor if the
over axle weight signal is generated after the detection signal, and a
vehicle next detected by the sensor if the over axle weight signal is
generated before the detection signal; and_the second vehicle comprises

ovehehitie' GetectBd By the §&mSor immediately-aftér thé first Gehifle. WeLoht
redeccarding tovembodimnentssefithe present inventionq A techriguedhatrmined
make it Bossible to recqrd ajrogégiije ima%e of the over axle wei

T o e e k8 ht e
va%ﬁi’clewatetﬁ%lhr%gﬁélre probability may b& providéd."BRIEF DESC IPTION ©
cu Ofe THE/DRAWINGS:EigcL«shows artexaniple ©f a related technigere ferzxle

weiid%é”véq%ﬁafvg axle weight vehidle, Fig, 2 shows an.example ofa ;4
related technique for “identifying an over axle weight vehicle; Fig.”3 shows
a arcbxarhple ofatreldtetaechiqis foi identifying dn over &xle weight axle

weYghicle; Fig. 4 is a,view.explaining,a Avmber of vehicles: that canexist. ang
_between an axle weight detecting apparatus and a sensor; Fig. 5 shows a
thgonfiration 6F& s§stem Fordetétting an oVt axieweightsreriicle; ®ig. 67¢
se8hews argata:condfiguration:ef infermation: stosad in an image storing
section 12; , . . ( :
According to embodiments of the present invention,
a technigue that make it possible to record a front side

image of the over axle welight wvehicle at the higher

probability may be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows an example cof a related technigue for
identifying an over axle welight vehicle;

Fig. 2 shows an example of a related technigue for
identifving an over axle welght vehicle;

Fig. 3 shows an exampie of a related technique for
identifving an over axle welght vehicle;

Fig. 4 is a view explaining a number of vehicles
that can exist hetween an axle weight detecting apparatus
and a sensor;

Fig. &% shows a configuration of a system for
detecting an over axle welght vehicle;

Fig. & shows a data configuration of information
stored in an image storing section 12

Fig. 7 1s a timing chart showing an operation of
the system for detecting an cover axle welght vehicle;

Fig. 8 is a timing chart showing an operation of

the system for detecting an over axle welght



Fig. 7 is a timing chart showing an operation of the system for detecting
an over axle weight vehicle; Fig. 8 is a timing chart showing an operation
of the system for detecting an over axle weight - 8 - vehicle; Fig. 9 shows
a positional relation between a vehicle, the axle weight detecting
apparatus and the sensor; 5 Fig. 10 slgows a positional relation between
a vehicle, the axle weight detecting apparatus and the sensor; Fig. 11
show ositional relation between a vehicle, the axle weight detecting
ap 55%& §Ad the 10 sensor; Fig. 12 shows a positional relation between

a vehicle, theﬁ%,e WeigH Spteclingoanpal stus anddhet sensopeftigeehs a

show a positional relation between a 15 vehicle, the axle weight detecting
appamiys. apd the senserWegght4 dedwetjositicrp salatiors batwbdhs
vehicle, the axle weight detecting apparatus and the sensor; 20 Figs. 15
sh@® d§dsitional relation between a vehicle, the axle weight detecting

Sappaﬁuusandthe S?%S hows a positional relation between a

vehicle, the axle weight detecting apparatus and the
sensor;

Fig. 11 shows a positional relation between a
vehicle, the axle weight detecting apparatus and the
sensor;

Fig. 12 shows & positional relation between a
vehicle, the axle weight detecting apparatus and the
sensor;

Figs. 13 show a positional relation between a
vehicle, the axle weight detecting apparatus and'tha
sensor;

Figs. 14 show a positional zelation between a
vehicle, the axle weight detecting apparatus and the
sensor;

¥igs. 15 show a positional relation between a
vehicle, the axle weight detecting apparatus and the
sensor;

Fig. 16 shows a positional relation betwsen a
vehicle, the axle weight detectihg apparatus and the
sensor; and

Fig. 17 is a table showing the logic to

specifying the vehicle that exceeds an axle weignt



Fig. 16 shows a positional relation between a vehicle, the axle weight
detecting apparatus and the 25 sensor; and Fig. 17 is a table showing the
logic to specifying the vehicle that exceeds an axle weight -9- regulation.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
Embodiments of the present invention will-be 5 described below with
reference to the accompanying drawings. The inventor of the present
invention found out that the number of the vehicles existing between an
axl& GRS Beting apparatus 2 and a sensor S 10 could be determined
in accordance with the actual properties of toll gates and vehicles. The
ground of the determination will be described below with reference to
Fig. 4. (ApEvel i ihepeaserafthedargersipac B RRAL| ENBARGYENTS
possibility of the violation of the axle weight regulation, the leading axle

(the axle arrafigeerdléBests thd hbas d?%ﬁé@@lﬂcl%?ﬁﬁ@§ﬁi3f‘ vibtdbsPe
the axle weight regylation. The allowed axle weight value. f i ay
At e N e e e b

Va|lé%atmfn$. gering (_)peration becomes difficult because of the dynamic
behavior of the vehicle. Thus,
The inventor of the present invention found

out that the number of the vehicles existing between
an axle weight detecting apparatus 2 and a sensor S

10 could be determined in accordance with the actual
properties of toll gates and vehicles. The ground of
the determination will be described below with
reference to Fig. 4.

(A} Even in the case of the large-sized

18 wvehicle haﬁing a possibility of the violation of the
axle weight regulation, the leading axle {the axle
arranged closest to the head of the vehicle) does not
violates the axle weight regulation. The allowed axle
weight value for the highway is 10 ton in the law.

20 However, if the leading axle weight exceeds this
value, the steering operation becomes difficult
because of the dynamic behavior of the vehicle. Thus,
the exceeding over this value for the sake of an
illegal object is actually impossible. Hence, the

25 weight exceeding axle is considered to be the axle on
and after the second axle from the head.

(B) The overhang of fhe axle on and after



the exceeding over this value for the sake of an illegal object is actually
impossible. Hence, the 25 weight exceeding axle is considered to be the
axle on and after the second axle from the head. (B) The overhang of the
axle on and after - 10 the second axle from the head (the distance
between the axle and the head of theivghicle) is typically 3 meters or
more. (C) The inter-vehicle distance is considered 5 to be about 1 meter.

(D) The length of th | b t
i R 5 e g o o e

detegling 2pRagaiys gand, NeSeNsofisisva Hcmaximum ef §ieeELy 3

Under the items (A) to (E), typically, when the violation of the axle weight
regidationsisodetested, the vehicle C2 two vehicles ahead of the over axle
weight vehicle Cl is considered to be 15 located on the downstream side

from the axle Weight Hetedimeapp ity & hiidnsembre. SRuH: R &4

vehicle C2 two vehicles gehead is considered to be already located on the
SdowRstEaRidE fronf'the®Sensor S. 20 From the foregoing explanations,

when the excqeging pyer thende Weightis detacied. dhg over minimum
of about 4 meter {in the case of a small vehicle).
(E) Usually, the distance between the axle

weight detecting apparatus 2 and the sensor S is &

10 maximum of 8 meter.

Under the items (A) to (E), typically, when
the violation of the axle weight regulation is
detected, the vehicle €2 two vehicles ahead of the
over axle weight vehicle Cl1 is considered to be
15 located on the downstream side £rom the axle weight
detecting apparatus by 9 meter or more. Then, the
vehicle C2 two vehicles ahead is considezed to be
‘already located on the downstream side from the sensor
S.

20 From the foregoing explanations, when the
exceeding over the axle weight is detected, the over
‘axle weight vehicle overlaps with &he detection
position of the sensor S, or is detected next by the
sensor &, or is detected after the next.

25 The inventor has developed a system for
detecting the over axle weight vehicle at a high

probability, in accordance with the above-explained



axle weight vehicle overlaps with the detection position of the sensor S,
or is detected next by the sensor S, or is detected after the next. 25 The

inventor has developed a system for detecting the over axle weight

vehicle at a high probability, in accordance with the above-explained - 11

recognition. The system for detecting the ever axle weight vehicle will be

described below. (First Embodiment] Fig. 5 shows the configuration of the

Sysiem, 5ot dglecting e ayet aleweight ¥ehieledp airst orehodimest.
or

The System

etecting the over axle weight vehicle includes an axle

weighy getecing; appakatus 2ha sease-Sha apetawnit 4 and an over
axle weight vehicle detecting apparatus 10. The 10 sensor S is installed to
deteEt thetedsterdérof mt Vehicle at the position (for example, a height of 2

meters) higher than the height of the stangard-siz d vehicle, The over,
axle weight vehidle détePhRY 35" A3t ; YEten

HOEAT B8 Tedize PS/ 8

5°°'P8¥teé§ég§§%%§§ [, the,capera.ynit g sofhat theynforraatian gam bes

communica

etween them. The over axle weight vehicle detecting

appaiadus 4@ icludes @ Gapraren captroliag sectionyl kien iovage steling
section 12,20 an over axle weight vehicle candidate extracting

10

15

20

25

weight vehicle includes an axle weight detecting
apparatus 2, a sensor S, a camera unif 4 and an over
axle weight vehicle detecting apparatus 10. The
sensor § is installed to detect the existence of a
vehicle at the position (for example, a height of 2
meters) higher than the height of the standard-sized
vehicle.

The over axle weight vehicle detecting
apparatus 10 can be zrealized by a computer connected
to the camera unit 4 so that the information can be
communicated between them. The over axle weight
vehicle detecting apparatus 10 includes a camera
controlling section 11, an image storing section 12,
an over axle weight vehicle candidate extracting
section ‘13, a license plate reading section 14, a
license plate selecting section 15, a vehicle height
selecting section 16 and an over axle weight vehicle
candidate image storing section 17. Each of those

sections are a function block realized by a computer

" of the over axle weight vehicle detecting apparatus 10

which reads a computer program stored in a storage



2%

section 13, a license plate reading section 14, a license plate selecting
section 15, a vehicle height selecting section 16 and an over axle weight
vehicle candidate image storing section 17. Each of those 25 sections are
a function block realized by a computer of the over axle weight vehicle
detecting apparatus 10 which reads alcomputer program stored in a
storage - 12 apparatus and performs a process in accordance with a

progedure descried iphg plgarai g 6 shows the dalacaniguialian -

of tRB ifStmation stoted in the Image storing section 12. 5 The image

stofing seation 1dstemesanimage: Aembes ¢@amtime and date 19, a
license plate 20, an image 21 and an over axle weight candidate flag 22

while they areEorresposiiintstotéachdsther. Wt ieferarickad Mds.
12, an 10 operations of the system for.detecting the over axle weighllr%
sifying

vehi@EHERA G 8Bt E8RRGhiraftors il BB A cAbEE bW ith ‘tis
ghefases DY CNIES, HANgemenLA 19" B g charhgxplaii 8

operation n the cases of'the first and second 15 patterns of the vehicle
arragergent fid i adipingchagt explaining gleperation intheicases

of the third and fourth patterns of the vehicle arrangement. Figs. 9 to 12
shaui thenfirsé to fotath petterneseihghe vehicld dassgdheft, féspetiibely.

they are corresponding to each other.

With reference to Figs. 7 to 12, an

10 operations of the system for detecting the over axle
weight vehicle having such configuration will be
described below with classifying the cases by vehicle-
arrangement. Fig. 7 is a timing chart explaining an
operation in the cases of the first and second
15 patterns of the vehicle arrangement. fig. 8 is 2
timing chart explaining an operation in the cases of
the third and fourth patterns of the wehicle |
arrangement. Figs. 9 to 12 show the first to fourth
patterns in the vehicle arrangement, respectively.
20 With reference to Fig. 7, between times sl
and s2, the axle exceeding the maximum axle weight
determined in the law passes on the axle weight
detecting apparatus 2. The axXle weight detecting

apparatus 2 generates an over axle weight signal at

The camera unit 4 is set to an over axle weight

vehicle image storing mode and gets a detection signal

the time 2 and sends the signal to the camera unit 4.
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20 With reference to Fig. 7, between times sl and s2, the axle exceeding
the maximum axle weight determined in the law passes on the axle
weight detecting apparatus 2. The axle weight detecting apparatus 2
generates an over axle weight signal at 25 the time $2 and sends the
signal to the camera unit 4. The camera unit 4 is set to an over axle
weight vehicle image storing mode and gets a detection signal - 13 from

e pensq 3 Alheding 2 e deleclionsignal indiealgs cLvaiiel flag

F=0, namely, indicates that the vehicle does not exist at the detection
Posiigna In thisigase; deona the fact Bxplained Witlo 5 reterence taikidgidates
any one of the vehicle which next arrives at the detection position (the
vehitkt Cliin  thelfirsi eastosiiowne 1n Figlh O and tHd gelfiglestieR Mfurther

arrives at the detection position after that (the vehicle Cl in the second
caB@ &h&dMin FigR16}16 i§85’r?sﬁdéﬁ)é‘aqo%)pé?h% e g)ﬁ%%éaﬁt%\?e‘%ﬁglg.

Wher the sensor S generajes e vehigle flag ¢ k51 bg camergicontioliag
section 11 takes an im ge in synchronization with that timing and stores

in ther iRage storingsertioncka A thisdime.dhe oage t6imiumkzerci8 ton
individually specify the image is issued and stored together with the
cutiieat finesdncedate ¥ dmthe Indgey stofihg 8Retid &2 VeBicohver Wi e h

written as a corresponding over axle weight candida,t(g, .
further arrives at the detecfion position after that

(the vehicle €1 in the second case shown in Fig. 10}
ig considered to be the over axle weight vehicle.

When the sensor S generates the vehicle flag
=1, the camera contrelling section 11 takes an image
in synchronization with that timing and stores in the
image storing section 12. At this time, the image
number 18 to individually specify the image is issued
and stored together with the current time and date 19
in the image storing section 12. Moreover, 0 is
written as a corresponding over axle weight candidate
flag.

The over axle welght vehicle candidate
extracting section 13 extracts the vehicle which next
arrives at the detection position and the vehicle
which next next arrives at the detection position.
Specifically, to the over axle weight candidate flag
22, the value 1 is written corresponding to: the first
image 21 which is taken at a time tl1 when the sensor §

firstly generates the vehicle flag F=1 alter the time



flag. 20 The over axle weight vehicle candidate extracting section 13
extracts the vehicle which next arrives at the detection position and the
vehicle which next next arrives at the detection position. Specifically, to
the over axle weight candidate flag 25 22, the value 1 is written
corresponding to: the first image 2% whichris taken at a time tl when the
sensor S firstly generates the vehicle flag F-1 after the time - 14 s2; and

the second image 21 which isfaken at ajime. 13 yheptRe $ensons ¢ ime

secondly generates the vehicle flag F=1 after the time s2. At this time, the
detegtiquy pasitins ik g vartisakdiretiipngd the sersoridi s settat the
position higher than the vehicle height of the standard-sized vehicle.
Thus, akie Krehicks Uhichbie I6WE hefght, such as the typical

standard-sized vehicle, is eliminated from the qver axle weight 10 vehicle
candidate. At fﬁm‘éﬁﬁ%ﬁéﬁ“ﬁfe%ﬁr?so&%t SeherdteL i \%%chle%%g@

sonAnd aligh e.tue B, 11 @ah,AXIe WAIGY vehicde ¥aga, glopig mode

f the camera unit 4 is cancelled. The license plate reading section 14
perlg@mst {dnam ipage recognitioneor ghe finst irhagey2t and theesecond

image 21, reads the license plate information (including the information of

thestind ¢ thie-sireef vehicle. Thus, the vehicle, which is
low in height, such as the typical standard-sized
vehicle, is eliminated from the over axle weight

10 vehicle candidate. At a time £4 when the sensor §

generates the vehicle flag F=0 on and after the time

t3, the over axle weight vehicle image storing mode of

the camera uﬁit 4 is cancelled.

The license plate reading section 14 performs
15 an image recognition on the first image 21 and the
second image 21, reads the license plate information
{including the information of the kind of the size of
the license plate and the symbols and characters
written on the license plate) of the vehicle at the
20 detection position, and correlates to each image 21
and then stores as the license plate 20 in the image
storing section 12,

The license plate selecting section 15
eliminates the vehicle, which is judged not to be the
25 over axle weight vehicle on the basis of the license
plate 20, in accordance with a rule pre-registered in

a storage unit, from the over axle weight vehicle



the license plate and the symbols and characters written on the license
plate) of the vehicle at the 20 detection position, and correlates to each
image 21 and then stores as the license plate 20 in the image storing
section 12. The license plate selecting section 15 eliminates the vehicle,
which is judged not to be the 25 overaXle-weight vehicle on the basis of
the license plate 20, in accordance with a rule pre-registered in a storage
unitfrom fhe over gxle pelalityehicls « 1n; candldaig: Taa sulgis, as
determlneda, or'example, as follows. In Japanese rule for the license
plage, thewWdnd afiihe disgnse plate pétacbed tmthelvehicle chaning the the
possibility of the violation of the axle 5 weight regulation is determined. A
large sizeditehse plateinsicatibgtihatticardifde tlcbaRy thdflified
large size vehicle, or the "1-number" license plate whoseotgpt]hgurggiigal

chdra¥idh s 1P o7 i hbirbere ficdiie fAR\RRGSE toptL Flmerical 10

character is 8 which jndicate th vehiclg is ax standard size druck @ se
‘:’attgc"“hléﬁ1 t% guec%ueg 3éﬁi%?e. ?fh%ﬁﬁé vehicle having a r%iddle size license

platg wvhich isiswalienthasrbe lawge siza lieanseiplatedgawhich the top
character of the use field code (which 15 is numerical characters written in
smadersiné ire Japangse fiterse plate)lis the Bufiber Skcapilgid s,

license plate whose top 1 numerical character is 1 and

the “8-number” license plate whose top 1 numerical
10 <character is & which indicate that the vehicle is a
standard size truck are attached to such a vehicle.
Thus, the vehicle having a middle size license plate
which is smaller than the large size license plate in
which the top character of the use field code {which
15 is numerical characters written in smaller size in
Japanese license plate) is the number except 1 and 8§,
pamely, “l-number” or “8-number” is removed from the
over axzle weight vehicle candidate.

The vehicle height selecting section 16

20 eliminates the vehicle whose vehicle height is below a
predeternined value registered in a storage unit, from
the over axle weight vehicle candidate, in accordance
with the vehicle height measured by a vehicle height
sensor (not shown in the drawings). In this
25 embodiment, the detection position in the vertical
direction of the sensor $ is set at the high position

at which the standard-sized vehicle is not detected.



namely, "1-number" or "8-number" is removed from the over axle weight
vehicle candidate. The vehicle height selecting section 16 20 eliminates
the vehicle whose vehicle height is below a predetermined value
registered in a storage unit, from the over axle weight vehicle candidate,
in accordance with the vehicle height héeasured by a vehicle height
sensor (not shown in the drawings). in this 25 embodiment, the detection

DO%’E'%MM@ ical, dﬁe%téo'b?f HEeSaNSOL 315 56t altheduok pesition

at which the standard-sized vehicle is not detected. - 16 Consequently, a

pam &f $hre-functiens b theswehiclen height seleabng sedtioh Misthe
subrogated by the setting of the detecting position. The over axle weight
veliieletdargliddte thmgde s stdrimy s@&thtiPstores records extracted

from the records stored in the image storing sectipn 12 to the over.axle
weight vehicle CEndid4i& ir‘ﬁﬁgg s?'(gﬁ%‘%se‘é%g‘nlff%ﬁeag%%gc %?1 ighede
sPefeuned by Slupinaling images which ags-dlimigaiad.tendhe ayvgr e
axle weight vehicle candidate by the license plate selecting section 15 or
thervehigle heaighi:saieating: sectian €, fram the fry andibe steond the
images 21 stored in the image storing section 12. The over axle weight
velvierrcattidateddae ¥5kicHy seabhdrtstolaeme imbgedithe

vehicle Cl . ,
section 17. The extraction 1s performed by

eliminating images which are eliminated from the over
10 axle weight vehicle candidate by the license plate
selecting section 1% or the vehicle height selecting
section 16, from the first and the second images 21
stored in the image storing section 12,

The over axle weight vehicle candidate image
15 storing section 17 stores the image of the vehicle Cl
in the first case shown in Fig. 9. 1Iin the second case
‘shown in Fig. 10, the image of the vehicle C2 is
eliminated in accordance with the image recognition of
the license plate or the measured vehicle height, and
20 the image of the vehicle Cl 1s stored.

Fig. 8 is a timing chart showing an operation
in the case of the vehicle arrangement shown in Fig.
11 or 12. At the start point in this timing chart,
the camera unit 4 is set at a usual mode that is not
25 the over axle weight vehicle image storing mode.

At the time tl, the sensor § detects a

vehicle, generataes the vehicle flag ¥=1 and sends the



in the first case shown in Fig. 9. in the second case shown in Fig. 10, the
image of the vehicle C2 is eliminated in accordance with the image
recognition of the license plate or the measured vehicle height, and 20
the image of the vehicle Cl is stored. Fig. 8 is a timing chart showing an
operation in the case of the vehicle afdngement shown in Fig. 11 or 12.
At the start point in this timing chart, the camera unit 4 is set at a usual
moglesthaliscRoteld the.oves e wWeight vehicle irsage storing mode. At
the time t1, the sensor S detects a vehicle, generates the vehicle flag F=1
andsehds thé nd 7sflag tlata tbitheadamenuning genelbamera controlling
section 11 takes an image in sg{nbghronization with the time tl and stores

theSiR&dE Trinahd imags Sorfdps&dtthh 12 AflisTinteE Hhe Bhifagheee
nugper 1818 ISSIRARANLRRISG el Wilh the, IMRgegie eaddNene
i

19°In the'image %f%arl%eg section £2. Moreover, 0 is written as the

sCONRaRANGIng¥er Bxle weighy vehicie Hag.tAltbe sepgerhethewrticia he

10

15

20

25

flag F=1 is 10 maintained from the time ti to the time t2 from when the
velielggischat detected. lddhe rasge beteenithegemesstiqal section
included in the range between the times tl and t2, the over weight axle S

whbge wHRhE %@ Eed$ tHe refutddsitviitie R theF 288 SRRIGN P8V e T
axle weight vehicle flag,

At the sensor §, the vehicle flag F=1 is
maintained from the time tl to the time t2 from when
the vehicle is not detected. In the range between the
times si and s2 included in the range betfween the
times tl and +2, the over weight axle 5 whose weight
exceeds the regulation value of the axle welght passes
on the axle weight detecting apparatus 2. The axle
weight detecting apparatus 2 generates the over axle
weight signal at the time s2 and sends to the camera
unit 4. The camera unit 4 Eecomes in the over axle
weight vehicle image storing mode and gets the
detection signal from the sensor 8. At the time s2,
the detection signal indicates the vehicle flag F=1,
namely, indicates that the vehicle exists at the
detection position. In this case, any one of the
vehicle currently existing &t the detection position
(the vehicle C1 in the third case shown in Fig. 11)
and the vehicle next arriving at the detegtion

position (the vehicle Cl in the third case shown in



15 on the axle weight detecting apparatus 2. The axle weight detecting
apparatus 2 generates the over axle weight signal at the time s2 and
sends to the camera unit 4. The camera unit 4 becomes in the over axle
weight vehicle image storing mode and gets the 20 detection signal from
the sensor S. At the time s2, the deteéfiorr signal indicates the vehicle flag
F=1, namely, indicates that the vehicle exists at the detection position. In

thisgease. any qne ghies yebicle eurently existing atithe dedectioni e
position 25 (the vehicle Cl in the third case shown in Fig. 11) and the

vehielegiaxtwgtiving«at the detection position (the vehicle C1 in the third
case shown in - 18 Fig. 11) is considered to be aﬁéssible over axle

weight vehicleIFie OVRF artelReit il ForticlReuhaidts 23R4 h§ section
13 extracts, the vehicl% fxistigg aé x%%haec(gl%te%tljl%n gg@i&igﬂ gng%q% ggl&i&leat
; 3 :

nexts ﬁ\?ﬁ]ﬁlﬂ%hg%l% adion position at the time s2.” Specifically, a value

51" ig wrillenas thenoyss axls weighicandidajedlag 22, mdieh arriving
corresponds to the third image 21 taken at the time tl and the fourth 10
image 2héakart atthedime 63 atwhichsthebizbicte iflmgsig firstly switched
from F=0 to F=1 after the time s2. At a time t4 at which the sensor S

gerfdraedsfically, a value “1” is written as the over axle
weight candidate flag 22, which corresponds to the
third image 21 taken at the time tl1 and the fourth
10 image 21 taken at the time t3 at which the vehicle
flag is firstly switched from F=0 to F=1 after the
time s2.
At a time t4 at which the sensor S Jgenerates
the vehicle flag F=0 after the time t3, the over axle
15 weight vehicle image storing mode of the camera unit 4

ig cancelled.

Hereafter, the operation for writing the data
of the over axle weight vehiclé candidate selected in
accordance with the vehicle height and the license
20 plate 20, among the image which are stored in the
image storing section 12 and whose over axle weight
vehicle flags are 1, to the over axle weight vehicle
candidate image storing section 17 is similar to the
case explained with reference to Fig. 7.

25 With the foregoing processes, the image taken
from the frént of the over axle weight vehicle <an be

recorded at a high probability.



25

the vehicle flag F=0 after the time t3, the over axle 15 weight vehicle
image storing mode of the camera unit 4 is cancelled. Hereafter, the
operation for writing the data of the over axle weight vehicle candidate
selected in accordance with the vehicle height and the license 20 plate
20, among the image which are storedtit the image storing section 12
and whose over axle weight vehicle flags are 1, to the over axle weight

vehjgg -cardigate.maga stpring section 17 is similar to the case
explained with reference to Fig. 7. 25 With the foregoing processes, the

image taken fiigshe Idnt dfitheldvermkld Weighe Velickeyafehe for

recorded at a high probability. - 19 - (Second Embodiment) Figs. 13h 4,15
andl 6 2RbINA sBLeY fdr ABtEHG LA veY BReShEighPvaniBiRGR A

secong. gmpadimept ehibeesealonyarian, i fis Srembadiment, two

sensors are used. Then, the Togic for judging the over axle weight vehicle

o thakasis of ttheidistapes betweanr- the,@da weightesteeting Bpparatds r
and the sensor (which may be different, depending on the structure of the
toll padie)iindl Opresoreed 83 tisatthe Pver Bk ivdightveHidle i prd@Esey
judged. In this embodiment, a first sensor Si and a

the distance between the axle weight detecting
apparatus and the sensor (which may be different,
depending on the structure of the toll gate} is

10 prescribed so that the over axle weight vehicle is
precisely judged.

In this embodiment, a first sensor S1 and a
second sensor S2 are installed at the positions
corresponding to the sensor § in the first embodinent.
15 The first sensor 81 detects the presence or absence of
the vehicle at the first position in the traffic
direction of the vehicle. The second sensor Sz
detects the presence or absence of the vehicle at the
second position that is located on a slightly
20 downstream side of the traffic direction from the
first position.

Figs. 13 (a} to {(c) show the case in which,
when the axle weight detecting apparatus 2 detects the
axle whose weight exceeds the regulation value, both
of the first sensor S1 and the second sensor 52 detect
the existence of the vehicle. Thig case is specified

by a symbol $§ 11. The former in the two-digit number



second sensor S2 are installed at the positions corresponding to the
sensor S in the first embodiment. 15 The first sensor Si detects the
presence or absence of the vehicle at the first position in the traffic
direction of the vehicle. The second sensor S2 detects the presence or
absence of the vehicle at the second @dsition that is located on a slightly
20 downstream side of the traffic direction from the first position. Figs. 13

(a) £2 (Qhayy the casgin-which, pyhentheraxde weighdeiesting sensor

apparatus 2 detects the axle whose weight exceeds the regulation value,
both125 ahthetfirst sersor1Siantlithetseeohtl sens@ts? détethgheecond

existence of the vehicle. This case is specified E%?acsymbol S 11.The
forfBR FPtheSRvo-HRFERIMDEP. 20 H8AGATHE S et nitedaffsionng

first sensor, Si,.and the Jatter,indicates the state of the second sepsor S2,
Whérﬁeem V(?hi%‘allcea’teg ﬁﬂdle ngn-d%?egcjtigﬁtto? Sth%tt%/eehf{c e%;ea{:n%l'plq ir?d?ca%%g

ghedatection of ihe S vehiclesFige,13 £3) oAl ipdicate the patiaras Rt of

the positional relations between the vehicle and the sensors in the case
of $hkl pespecivady. Ar bredivmembertishown e FigeiBqdg indidattsea
case in which an over axle weight vehicle 10 blocks both the beam of the
first 8BASGTSSHdnd e Ka&R ot thé sddand- §eiR@F 5oV ahvevent number
2-1 An event number 1 shown in Fig. 13 (a)
indicates a case in which an over axle weight vehicle
10 blocks both the beam of the first sensor S1 and the
beam of the second sensor $2. An event number 2-1
shown in Fig. 13 (b) indicates a case in which a
standard-sized vehicle (having no possibility of the
viclation of the axle weight regulation from the

15 viewpoint of the vehicle type) ahead of a vehicle
having over axle weight (The standard-sized vehicle
may be located ahead and in adjacent to the over axle
weight vehicle, or may be next adjacent to it). An
event numbey 2-2 shown in Fig. 13 (¢) indicates a case
20 that a large vehicle (having the possibility of the
violation _of the axle weight regulation, from the
viewpoint of the vehicle type) that is located ahead

and adjacent to the vehicle viclating the axle weight

regulation blocks both the beam of the first sensor Sl

25 and the beam of the second sensor S2.

Figse. 14 {(a) and (b) show a case in which,

when the axle weight detecting apparatus 2 detects the



shown in Fig. 13 (b) indicates a case in which a standard-sized vehicle
(having no possibility of the violation of the axle weight regulation from
the 15 viewpoint of the vehicle type) ahead of a vehicle having over axle
weight (The standard-sized vehicle may be located ahead and in adjacent
to the over axle weight vehicle, or ma$‘be next adjacent to it). An event
number 2-2 shown in Fig. 13 (c) indicates a case 20 that a large vehicle
(hayina:theipassibility aftbe aviokativaiafiiie axlguwreighbregutations fromt:
‘the viewpoint of the vehicle type) that is located ahead and adjacent to
thesweticle iolatied: ¢ axieheeighi s6galagon Blotky Poils e bédifi ofhe
the first sensor Si 25 and the beam of the second sensor S2. Fi%s. 14 (j‘)

and BSLSbVF ATEERE iR WIRER S wiHeh HESSRFwERRt BBittiRg Sppiiatis
2 detedts the - 21, axle viglating the axie-weight ieguiation, ie,irss 10,

sensot i detects the existence of a vehicle, and'the second sensor S2
gdoes not detegiihe existenganeka vehiclewbhis gase is. spsrifiad) by e s
symbol S_10. 5 An event number 3 shown in Fig. 14 (a) shows a case in
whichathe evehicleriviotatingithevatié wledghtl eobatdition Blbekshbedis Bt
the first sensor Si, and the second sensar S2 does not detect the

exiERALLER OB RIRAE S ARRS REABMDES B iRolvhTf Fig SRF RS 107 279

shows ascéacsgnig which a vehiclg ahead of the, averaXg e existence of
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the vehicle. An event number 4 shown in Fig. 14 (b)
shows a case in which a vehicle ahead of the over axle
weight vehicle blocks the beam of the first sensor 81,
and the second sensor S$2 does not detect the existence
of a vehicle.

Figs. 15 (a) and (b) show a case in which,
when the axle weight detecting apparatus 2 detects the
axle violating the axle weight regulation, the first
sensor $1 does not detect the existence of a vehicle,
and the second sensor 52 detects the existence of a
vehicle. This case is specified by the symbol S_01.

An event number 5-1 shown in Fig. 15 (a}
shows a case in which a standard-sized vehicle ahead
of a vehiclé violating the axle welght regulation
blocks the beam of the second sensor 82, and the fiyrst
sensor S1 does not detect the existence of a vehicle.
An event number 5-2 shown in Fig. 15 (b) shows a case
in which a large vehicle ahead of a vehicle violating

the axle weight regulation blocks the beam of the



weight vehicle blocks the beam of the first sensor S1, and the second
sensor S2 does not detect the existence of a vehicle. Figs. 15 (a) and (b)
show a case in which, 15 when the axle weight detecting apparatus 2
detects the axle violating the axle weight regulation, the first sensor S1
does not detect the existence of a veHiéle; and the second sensor S2
detects the existence of a vehicle. This case is specified by the symbol
S_Pdcda Ansevandumbendd showFinckiy. $2 f@) shewsdoeaseniat.
which a standard-sized vehicle ahead of a vehicle violating the axle
weightaequlation eBlbsks twse bedmeofhi sedénd sensor S2, and the first
sensor Sl does not detect the existence of a vehicle, 25 An event number

5-2 shown in Fig915 ) SRGWE atase®fh whicH 2iSfye V&TRe Aheatrora
veligke vielagng e e yeldbbiegulafiophlantedne beam ef Weo1ad 1ng

second sensor SZ, and’the first sensor 31 does not detect the existence

s0f aehigle Fige1@showspicasa knyhisbrwhen thecaxietweightor S1
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detecting apparatus 2 detects an axle violating 5 the axle weight
reguidtidri,ebotle tearfirst sensar 52 afd the Sedsriesdnsor S2edo- Asence

detect the existence of a vehicle. This case is speﬂfi%d b¥1tlhe S)§m oIl
S-06. An BGBACHEMbel BishWaT i £, 1B%foRSS PY the symbo

S_00.

An event number 6 shown in Fig. 16 shows a
case in which a vehicle violating the axle weight
regulation does not still arrive at the first sensor
$1, and a different vehicle does not exist between the
axle weight detecting apparatus 2 and the second
sensor S2.

Fig. 17 is a table showing the logic to
specify the vehicle violating the axle weight
regqulation, in accordance with the statuses of the
first sensor S1 and the second sensor $2. The logic
is set on the basis of the distance between the axrle
weight detection point and the 82 (the distance
between the axle weight detecting apparatus 2 and the
second sensor $2) noted in the leftmost column of the
table, when the system for detecting the over axle
weight vehicle is installed. In this table, the event
number 2 corresponds to the event numbers 2-1, 2-2 in
Fig. 16, and the event number 5 corresponds to the

event numbers 5-1, §-2 in Fig. 16.



10 case in which a vehicle violating the axle weight regulation does not
still arrive at the first sensor S1, and a different vehicle does not exist
between the axle weight detecting apparatus 2 and the second sensor
S2. 15 Fig. 17 is a table showing the logic to specify the vehicle violating
the axle weight regulation, in accordafice With the statuses of the first
sensor Si and the second sensor S2. The logic is set on the basis of the
distance betwaen thesaxle 20 weight detecting point wamldhe b2t(theen the
distance between the axle weight detecting apparatus 2 and the second
segoreS Mericrbd i tHeslefthvost o lunin o thet eb| S Avién RfE¥REEMFoR
detecting the over axle weight vehicle is instgljed Ig thizg table tl'% %_vent

25 Hiher B8Feddthdi B HE eV2nfREMb resl P8 Fhe F?gyri > and
thesevgnt nUMber R, CRTESHNS W theLeveni AYMPeLs Sel %5Adn bitk 16¢

- 23-1n the case in which the distance between the axle weight detection

spoint and the SZisweateeenthe ahsed: imandcthiesiatisds specified byase
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the symbol S_11, the event number can be judged to be any one of 5 1
and ®. Howe\er ciapridcriminhtidd svheth&p theldakeC RSB or RRANABEEE 2
judged. In this case, the camera unit 4 stores the in%age of the

hicl
viotRty theS 5B SFeigREreblifdbn® WhidF cdifdkponts 16 B ﬁwt\‘f’ﬁ%&c the

axle weight regulation, which corresponds to both the
cases in which the event numbers are 1 and 2, as the
image of the over axle weight vehicle. This is
similar in the case that the distance between the axle
weight detection point and the S2 is between 5 m and 8
m and the status is specified by the symbol S_11 or
s_10.

The fact that the vehicle violating the axle
welght regulation is filtered, in accordance with the
license plate information and the vehic¢le height which

.-are read by the image recognition, is similar to the
first embodiment.

With the above-mentioned system, in
acgordance with the distance between the axle weight
detecting apparatus and the sensor, a method having
the highest probability can be provided collect the

image of the front of the over axle weight vehicle.



cases in which the event numbers age L and 2, as the 10 image of the
over axle weight vehicle. This is similar in the case that the distance
between the axle weight detection point and the S2 is between 5 m and $
CLaIMsand the status is specified by the symbol S_li or S-10. 15 The fact that
the vehicle violating the axle weight regulation is filtered, in accordance
1. with thanlicefiserplate irformation and tHelvehitledeight Which -aieSredd
by the image recognition, is similar to the first embodiment, 20 With the
comp gbhévdimentioned system, in accordance with the distance between the
axle weight_detectin aratus and the sensor, a method having the .
highest proBability Egrfég provitied collecEthd Tmage bf thé fromtot the- - °
dete over axle we| ht vehlcle 24 %LAIMS 1.A Quer gxlg weéghtrvelh cle
detectmg sy em comprlsmg an axle welgvht etecting section configured
posilo detegt a weight of an axle of a vehicle,at a first position. on a lanefa,
generating an over axle weight signal; a sénsor configured to detect a
= i gn¥ehicle ata second position set within 8 meters downstream side of the
first position to generate a detection signal;
’ a sensor configured to detect a vehicle at =

w
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et within 8 meters downstream side of
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the first position to generate a detection signal;

a camera unit configured to take an images of &

vehicle in response toe the detection signal; and
an over axle welght wvehlcle candidat

extracting section configured to choose a first vehicle

and a second wvehicl
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an over axle
weight vehicle wviclating an axle welght regulation when
the axle welght excesds a predetermined value,
wherein

the first vehicle comprises one of a vehicle
currently being detectied by the sensor if the over axle
welght signal 1s generated after the detecticon signal,

and a2 wvehicle next detected by the sensor 1f tThe over
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axle weight signal 1is ¢ rat fore the detectilon
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Dy the sensor immediately ai r the first vehicle.



a camera unit configured to take an image of a vehicle in response to the
detection signal; and an over axie wéight vehicle candidate extracting
section configured to choose a first vehicle and a second vehicle as
candidates of an over axle weight vehicle violating an axle weight

2. regulationSwHeh®the AXieWeightt excetds a predefermined vaide,5Y S t&m

s ccogrein the firef vehicle comprises one ol g vehicle cyrrently beg.,. -
détstéd By the sensor’if thé over axle Welgﬁt S|gnaT. 1S generate after

s t o rgJetection signal,, and g vehicle nextdefected by the gensor i the, 1y
over axle weight signal is generated before the detection signal; and the

the $66pBd yehiele comprises avehicle detected: by the-sensorimmediataly
after the first vehicle. - 24a 2. The over axle weight vehicle detecting

ove rSystem agearding te:elaim & further camprising an imaging storing
section configured to store the image taken by the camera, the image
storing section comprising an over axle weight candidate flag. 3. The over
axle weight vehicle detecting system according to claims 1 or 2, wherein

3. the caniera uAit 2akes ahimege 6fd frorit sitle bf a Yeriele 4. The dyért en

axle weight vehicle detecting system according to any one of claims 1 to
accoy Gdierto claims 1 ©2r 2, whereln the camera unit

takes an image of a front side of a vehicle.

4. The over axle weight vehicle detecting system
according to any one of claims 1 to 3, further
comprising:

a license plate selecting section configured to
eliminate a vehicle which 1s not viclate the axle

welght regulation from the candidates of the over axle



comprising: a license plate selecting section configured to eliminate a
vehicle which is not violate the axle2#eight regulation from the candidates
of the over axle - 25 weight vehicle based on information of a license
. _plate_read from an image taken by the camera unit. 5. The over axle .
wed g%éigﬁte\}?eh Fcile@dgfé‘&iﬁ system “dctditihy t6 Any 6 aims 1 %6 4 SfuRnért©
readtom r}gin : aﬁ\{ggiclee t%eé%ht sensor ¢ ngigurgd Io getgcgf height of a
veﬁwlc?e, wherein a vehicle Whose Heigh de?ecﬁad%y the” vehicle height
sensor is below a predetermined value is eliminated from the candidate of
the over axle weight vehicle. ABSTRACT SYSTEM FOR DETECTING
z. OVER AXLE WEIGHT,MEHICLE oA technigue.for regording:the fronty st em
image of vehicles which violate the regulation in the axle weight is
accodesired. In geaeral, the weight-ekthe leading axie eannet-be-excessively: ¢ :
heavy, so that the over weight axle is a second or more rear side axle.
And thedistahde-Between.am éxle werght-detector iamd as vehicle deteetor: 2
for taking a vehicle image is normally below 8 meters. Under these
heigdonditibng whenicle,

wherein a vehicle whose heilght detected by the
vehicle height sensor 1s below a predetermined value 1is
eliminated from the candidate of the over axle welght

vehicle.
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the over weight axle is detected, the over axle weight vehicle is guessed
to be avehicle being presently detected, a vehicle to be detected next, or
next to the next. From the images of those vehicles, vehicles having no
possibility to violate the axle weight regulation are eliminated based on a
license plate read from the vehicle image or the measured vehicle height.
The images being not eliminated are stored as over axle weight vehicle
images. (Fig. 5) ABSTRACT

SYSTEM FOR DETECTING OVER AXLE WEIGHT VERICLE

A technique for recording the front image of
vehicles which viclate the regulation in the axle
weight is desired. In general, the weight of the
leading axle cannot be excessively heavy, so that the
over weight axle is a second or more rear side axle.
And the distance between an axle weight detector and a
vehicle detector for taking a vehicle image is
normally below 8 meters. Under these conditions, when
the over weight axle is detected, the over axle weight
vehicle is guessed to be a vehicle being presently
detected, a vehicle to be detected next, or next to
the next. From the images ¢f those vehicles, vehicles
having no possibility to violate the axle weight
regulation are eliminated based on a license plate
read from the vehicle image or the measured vehicle
height. The images being not eliminated are stored as

over axle weight vehicle images.

{Fig. 5)



