SYSTEM FOR DETECTI NG OVER AXLE WEI GHT VEH CLE
BACKGROUND OF THE I NVENTION 1. Field of the Invention
5 The present invention relates to a technique for
detecting a vehicle that violates a restriction wth
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
whet her or not a vehicle obeys the regul ation,
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10 .regarding a vehicle thereon is regulated. In order to

verify whether or not a vshicle obeys the regulation,
an axle weight detecting apparatus (also referred to
‘as the 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
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vehicle that does not obey the regulation with regard
o an axle weight.
- One example of the system for identifying and

recording the over axle weight vehicle will be
introduced below with reference to Fig., 1. This

- system is provided with:; an axle weight detecting
apparatus 2 installed on a lane 1 of a toll gate in a
highway; a sensor 8§ for detecting the vehicle af a

- predetermined position on a downstream side from the
axle weight detecting apparatus 2; and a camera unit 4
installed on the downstream side from the sensor 5.

The axle weight detecting apparatus 2 detecis
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the axle weight and when the axle wei ght exceeds a
predet erm ned maxi num wei ght, generates an over axle
wei ght signal and sends to the canera unit 4 that is
installed on the road side on the downstream side from
5 the axl e wei ght detecting apparatus 2. The sensor S
is a vehicle detecting apparatus that includes, for
exanple, a pair of a phototransmitter and a
photoreceiver. The sensor S detects the presence or
abtkacaxbé wekghehind evkan tiee 1 betwetgh peRsedvm
defined by the line determned to vertically
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canera
vertically intersect the traffic flow direction of the
1ané 1. When the light beam emitted by the
phototransmitter is detecied by the photoreceiver, the

sensor S generates a signal of a vehicle flag F=0

indicating that the vehicle does not exist at the

- detection position to send the signal to the camera

-unit 4. When the light beam emitted by the

phototransmitter is interrupted and is not defected by

" +he photoreceiver, the sensor S generates a signal oI
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a vehicle flag ¥=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 oh a
- downstream side that is separated by a predetermined
distance from the detection position of the sensor S.
The visual field of the camera in the camera unit 4 is

oriented to the upstream side of the lane. The camera



3 unit 4, when carrying out an image taking in
synchroni zation with the timng when the head of the
vehicle intersects the detection position, takes an

i mge of the front of the vehicle. 5 The canera unit 4
Is set at an over axle weight vehicle inmage storing
node when receives the over axle weight signal from
the axle weight detecting apparatus 2. The canera
unit 4 gets the vehicle flag F fromthe sensor S. In
t handdsd,oWhenecashivéhe Prliganoiragewhplhrfsipecei ved
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vehicle C exceeds the maxi mum

10 ¥=1 which is received at the over axle weight vehicle
image storing mode, the camera unit 4 automatically
carries out an image taking and then stores the image
as an over axle weight vehicle image. With this
operation, the image of the vehicle that firstly

15 ‘arrives as the detection position of the sensor S
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 is stored as the over axle

20 weight vehicle image.

BUMMARY
However, there was a case that the system of
+he above mentioned type could not take the front
25 image of the over axle weight vehicle. Fig. 2 shows
an example in such & case., Let us suppose that an

over weight axle 5 of a vehicle Cl exceeds the maximum
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4 axle weight determned by a regul ation. Wen the
axl e weight detecting apparatus 2 detects the over

wei ght axle 5 and sends the over axle weight signa

to the canera unit 4, the canera unit 4 is set at the
over 5 axle weight vehicle image storing node. At this
time, there is a case that q different vehicle nmay
exist in a region between the vehicle O and the
sensor S. In the exanple of Fig. 2, there are two
vehktkese (Bht Gletetmimat by & awgulaid cdanefiegnitheq axle
gets the vehicle 10 flag F=1 and carries out an inﬁﬂf
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I magi hg appara?u% t 25 prevents a standard-sized
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vehictfe. This inmaging apparatus
image of the vehicle €2 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 & case that a standard-sized vehicle without any
possibility of the violation of the axle weight
regulation is recoxrded as an over axle waight vehicle,

. and the front of the large-size vehicle, which is

" suspected of the violation of the axle weight
regulation, is behind the gstandard-sized vehicle, or
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 (JP-A-

Heisei, 9-243440) discloses an imaging apparatus that
prevents a standard-sized vehicle fzrom being imaged as
the over axle weight vehicle. This imaging apparatus

detects the over axle weight vehicle by using a




detects the over axle weight vehicle by using a 5
detection beamthat intersects a | ane so that a sane
hei ght is kept at a high position at which a snal

si ze vehicl e does not block, fromthe viewpoint that
nost of the over axle weight vehicles are the large 5
vehicle and not the small size.. Wth this technique,

it is possible to take an inage of the over axle

wei ght vehicle without wongly taking an i mage of the
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sized veﬁicle in which the possibility of the
vioclation of the axle weight rsgulation is low is
taken, for example, because a tall luggage is loaded
which blocks the detection beam at the high position.
Fié. 3 shows another example in which an
front image of the over axle weight vehicle cannot be
taken. When the distance betweeﬂ 4+he axle weight
detecting apparatus 2 and the sensor 8 is shoxt, if
the rear axle of a vehicle Cl having large length is
the over welght axle 5, there is a possibility that
the head of the vehicle €1 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
image of the side of the vehicle. For specifying the
over axle weight vehicle, an image taken from the

front of the vehicle is desired, rather than the side



tn

10

15

20

25

over axle weight vehicle, an inmage taken fromthe
front of the vehicle is desired, rather than the side
s of the vehicle. The relative positions of the axle
wei ght detecting apparatus 2 and the canera unit 4
are different depending on the geonetrical and civil
5 engineering circunstances ¢f the toll gate in which
this systemis installed. Thus, the pattern in which
the situation shown in Figs. 2, 3 occurs is different
foofethld tvehichate. Hence, it is difficult to record
the front image of the over axle mei%ht vehicle at a

10 hi gh pr Sthebirleiliak iivied dpsiddensy odn Thige agilec Wes@hitces
of the toll gate. A technique that makes it possible
t odebeoking sappanetys dd #RAGENVICHPR B inak| & FEF ght
vehicle at the higher probability is desired., 15
Ac@é?éﬁﬁ@nFo?%ﬁa%éb%%togft?ﬁegﬁﬁ% Entea n@%_t?bﬁflan
oy e oAb el e L s oh Phee S8 P LAY Y AL EA R,
G THENE L CER I S EOE R B BT
2 e SFERRL: PO LT LR o8 2 TR SR S g
08 e UL SIS 1 sl oo
OVEf o 3} Enitel Qe VEPI A€ over axle weight vehicle at a
high probability independently on the circumstances of
the toll gate.
A technique that makes it possible to record
. a front eide image of an over axle weight vehicle at
the higher probability is desired.

According to an aspect of the present
‘invention, an over axle weight vehicle detecting
system includes:! an axle weight detecting section
- configured to detect a weight of an azle of a vehicle

at a first position on a lane; a sensor configured to
detect a vehicle at a second position set within 8
meters downstream side of the first posifion to
generate a detection signal; a camera unit -configured
to take an image of a vehicle in response to the
detection signal; and an over axle weight vehicle
candidate extracting section configured to choeose a
vehicle detected by the sensor at first and a vehicle

detected by the sensor at second as candidates of an



25 candi date extracting section configured to choose a
vehicle detected by the sensor at first and a vehicle
detected by the sensor at second as candi dates of an -
7 over axle weight vehicle violating an axl e wei ght
regul ati on when the axl e wei ght exceeds a
predeterm ned val ue. Accordig-to the present

. invention, a 5 technique that make it possible to
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record a front side inmage of the over axle weight
vebier eanle twelghigheshipkopeiniating fpraiisidte 1 BH EF
DESCRI PTI ON OF THE DRAWNGS 10 Fig. 1 shows an
exbaphbabion wentihe axkhmpE T FEGHRA % ving an

over axle weight vehicle; fig. 2 shows an exanple of a
r ePae@Ete ¥REME TR YOr i dentifying an over axle weight
vehi cl e; Fi%. .shows a exanpletot a &gLateda15

t echni que PGFOF HﬁiFﬁiﬁgeaﬁrg§§P axPEeR&FGRY Fehi cl e;
Fig. 4 1s a viewexplajnin ube hj c h
caﬁe%}%?%‘?u%e?%%ﬁngﬁe ax %%%glﬁje to‘%at%:‘f?yng éap%ﬁ?%% u%lde
and a_sensor.. Fig. 5 0 ' i m
PALET R ST S o SN LR R R B
Sl}?ﬁ“@b@b?ﬁ%%{ CPé‘féMia&é&’.n of information stored in

a

I mage s i'ng section 12; Fig. 7 is a timng chart
showi ng an operation of the systemfor detecting an
over axle wei ght

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows an example of a related
technique for identifying an over axle weight vehicle;

Fig., 2 shows an example of a related
technique for identifying an over axle weight vehicle;

Fig. 3 shows an example of a related
technique for identifying an over axle weight vehicle;

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

Fig. 5 shows a configuration of a system for
detecting an over axle weight vehicle;

Fig., 6 shows a data configuration of
information stored in an image storing section 12;

Fig. 7 is 2 timing chart showing an operation
of the system for detecting an over axle weight
vehicle;

Fig. 8 is a timing c¢hart showing an operation

of the system for detecting an over axle weight




25 vehicle; Fig. 8 is a timng chart show ng an

oper ati on

of the systemfor detecting an over axle

wei ght vehicle; Fig. 9 shows a positional relation

bet ween a
appar at us

posi ti onal

vehicle, the axle weight detecting
and the sensor; 5 Fig. 10 shows a
relation between @ -vehicle, the axle

wei ght detecting apparatus and the sensor; Fig. 11
shows a positional-relation between a vehicle, the
axtrehielght detecting apparatus and the 10 sensor;
Fig. 12 shows a positional relation between a

vehicl e, tHégaxPesherght mesdEirnglapparhind BRRIVERE 2
sensor; Figs. 13 show a positionalrelation bet \Aergcﬂatahe

15veht ke e, thhad i@ o/ sidightdfadctih FRRAJA U S

the sensor; Figs. 14 show a positional relation

be¥ SREM A
appar at us

vehi cl e, the axle weight detecting
and the ensor ;
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axéghgggght detecting apparatus and the

vehicle,

sensor;

“vehicle,

sensor;

vehicle,

sS£nsox;

vehicle,

EgnEor;

vehicle,

sensoxr;

‘vehicle,

sensor;

Fig. 11 shows a positional relation between a

the axle weight detecting apparatus and the

Fig. 12 shows a positional relation between a

the axle weight detecting apparatus and the

Figs. 13 show a positional relation between a

the axle weight detecting apparatus and'the

Figs. 14 show a positional zelation between a

the axle weight detec¢ting apparatus and the

- ¥igs. 15 show a positional relation between a

the axle weight detecting apparatus and the

Fig. 16 shows a positional relation between a

the axle weight detecting apparatus and the

and

Fig. 17 is a table showing the logic to

‘specifying the vehicle that exceeds an axle weight




25 sensor; and Fig. 17 is a table showng the logic to
specifying the vehicle that exceeds an axle weight - 9

regul ati on. DETAI LED DESCRI PTI ON OF PREFERRED

EMBODI MENTS Enbodi nents of the present invention wll

be 5 described belowwth reference to the
acconpanyi ng drawi ngs. The igwventor of the present

i nvention found out that the nunber of the vehicles
exi sting between an axle weight detecting apparatus 2
angegusenson.S 10 coul d be determ ned in accordance
wWth the actual properties of toll gates and

vehi cl es. The ground of the determ nation will be
descri bed belowwith reference to Fig. 4. (A)_Even. in
the casREDAILER DESCGRIRTIQNY OF RREH h IMENTS

possibility of the violation of the axle weigh

t .
regul at i on Enbpdimesdisnplahihe @rRsedl 4Vt Jill be

| t to the head of the vehicl ‘not_vij ol
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value for the highway is 10 ton in the law. 20

HoREBELRIFE the | eadi ng axl e wei ght exceeds this

val ve. 1he SEh R o SRR, e gouna
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I MpOSSI Hence, "th
“an axle wWeight detecting apparatus 2 and a sensor 5

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.

() Even in the case of the large-gized
vehicle having a possibility of the violation of the
axle weight regulation, the leading axle (the azle
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.
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
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



25 wei ght exceeding axle is considered to be the axle
on and after the second axle fromthe head. (B) The
over hang of the axle on and after - 10 the second
axle fromthe head (the distance between the axle and
~the head of the vehicle) is typically 3 neters or
nmore. (C) The inter-vehicle gdistance is considered 5
to be about 1 nmeter. (D) The length of the vehicle is
a mnimm of about 4 neter (in the case of a snal
vebhe! £cond Rxlsusitdw , thderalict titoe dettasere thrtwadre
wei ght detecting apparatus 2 and the sensor Sis a 10
nmagheuaxbé Sndretlke hdadlert tiiee ivEneie) i fypically 3
typically, when the violation of the axle weight
regetarsoprimorelet ected, the vehicle C2 -two vehicles
ahead of the over axle weight vehicle O is .
consi der ed (€3 b&hEs InSeAr&@NF1en S IgSRASEr d5meongddered
fromthe axle weight detecting apparatus by 9 neter
S5orteobe. alpeh 1 tpeteehicle C2 two vehicles ahead is

STde from R s@sorl ergrhog i AsR CRBFdPes Ao HiT LRI

e18k B ETF w80, LIF R SERR T Y Sl s o

\é"'é: 2 C: 23 ﬁj;;?cw%[&ﬁ &H‘%S,i QN Qf RS S PRIVe e tHe lakle
weight detécting apparatugs 2 and the sensor § ig a

10 maximum of 8 meter.

Under the items (A) o (E), typically, when
- the violation of the axle weight regulation 1is
detected, the vehicle C2 two vehicles ahead of the
- over axle weight vehicle C1 is considexed to be

15 Jlocated on the downstream side from the axle weight
detecting apparatus by 9 meter or more. Then, the
vehicle C2 two vehicles ahead is considered to be
already located on the downstream side from the sensor
S.

20 -+ - From the foregoing e¢gplanations, when the
‘exceeding over the axle weight is detected, the over
‘axle ‘weight vehicle overlaps with the detection
position of the sensor 8, or is detected next by the
sensor- §, or is detected after Lfhe 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



sensor S, or is detected after the =next. 25 The

i nventor has devel oped a systemfor detecting the
over axle weight vehicle at a high probability, in
accordance with the above-explained - 11 recognition.
The system for detecting the over axle weight vehicle
w Il be described below [Fitst-Enbodinent] Fig. 5
shows the configuration of the system 5 for detecting
the over axle weight vehicle in a first enbodi nent.
Theesygrbbidnr Forectistgn KOrodetestiag Jdicy Ry &Fefitti%e
i ncludes an ax|l e weight detecting a Paratus 2, a
seviebghs vehkgheral bhike @%3&9%\)@) x| e wei-ght
vehi cl e detecting aPparatus 10. The 10 sensor S is

i nEFEF$BAERRCGERERE! t he existence of a vehicle at the

iti f | e, hei ght..of 2, .net I @R
Phan-tho hdigni SoPPes ShanaaPiidseyiohoRe te® asen
I | ght hi ¢l [ t 0
e T BT SR by o ROt e PR Bt YT hEe chrey ot TP
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e axl'e "'wel ght icle detecting
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) mage storing section 12,_20 an over axl e
wej oht . yehi c3 e andh gat es exd réshd A usPELd odind 3an @ver

| icense plate reading section 14, a |license plate
selerd 1 i PRt i dbe detObi D@ dwhghitus 10. The
10 sensor § is installed to detect the sxlstence of a
vehicle at the position (for example, a height of 2
‘meters) higher than the height of the standard—sized
vehiéle.
| The over axle weight vehicle detecfing
-1% apparatus 10 can be realized by a <omputer connectead
‘to the camera unit 4 so that the information «an be
communicated between them. The over axle weight
vehicle detecting apparatus 10 includes a camera
“eontrolling section 11, an image storing section 12,
20 an over axle weight vehicle candidate extracting
© gection ‘13, a license plate reading section 14, a
license plate selecting section 15, a vehicle height
- ‘selecting section 16 and an owver axie 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 io0

which reads & computer program sgtored in -a storage



sel ecting section 16 and an over axle weight vehicle
candi date i mage storing section 17. Each of those 25
sections are a function block realized by a conputer
-of the over axle weight vehicle detecting apparatus
10 which reads a conputer programstored in a storage
12 apparatus and perforns-aiprocess in accordance
with a procedure described in the program Fig. 6
shows the data configuration of the information

st eppdrahus hand npegef XMy | HPLEILET i ACCTTAIRCE bR &
storing section 12 stores an i mage nunber 18, a tine

‘antitdaedure, daserieedeln| Eite BXRPIEH i nage 21 and an

n

| i ght didate flag 22 while .th
Cor t eapondigt & ERAMSoRHEr Gab FOPCREPERLE Sy o8 She 7
to 12, 10 ti f th temfor d '
 héngoeRasker PERT SRt I criel HAGY; Thr btich SScEEdA e,
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exprarning an operatiron 1h the cases of the third and
f t | t. Figs. 9
ook R BT o T o e T the

vehi cl e ar pangemRterch@ePeest Miglsy. 72@oWith r6f erence
to Fig. 7, between tinmes sl and s2, the axle
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weight vehicle having such configuration will be
described below with classifying {the cases by vehicle‘
arrangement, PFig. 7 is a timing chart explaining an
operation in the cases of the first and second
patterns of the vehicle arrangement. Fig, 8 ig a
timing chart explaining an operation in the cases of
+he third and fourth patterns of the wvehicle
-arrangement. Figs. 9 to 12 show the first £o fourth
patterns in the vehicle arrangement, respectively.

With reference to Fig. 7, between times sl
‘and 82, 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
the time 82 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 deteqtion signal
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determ ned in the | aw passes on the axle wei ght
detecting apparatus 2. The axle wei ght detecting
apparatus 2 generates an over axle weight signal at 25
the tinme s2 and sends the signal to the canera unit 4.
The canera unit 4 is set to an over axle weight
vehicl e i mage storing node and-gets a detection signa
13 fromthe sensor S. At the tinme s2, the detection
signal indicates a vehicle flag F= nanme| I ndi cat es

t Hatont dey Sieinsios éoesAhoth%xF§¥ea§2th%hﬁe@ét?95h°n
position. in this case fron1g a%t exg |neq #1 g g
r sflanadc & mdd cpitgs 2, "&hﬁ'c’éﬁef F‘gt veRPRRE YNt BR+FEX

t the detect L, t |
ot e vsbodRoeern betg xap Ty % tRe’ SarEer A% on
f th t the detect ' h
(?s{?él&ém%é{ Y& et REsBec %ar'n?ﬁh§°fh%&39fﬁi%%93 it
g% con5|3ﬁ %& to be gtog%egfa¥%% W@mq@hev@@fyﬁanext

TERE s 9% gén €s"the vehicle flag F=
t he ﬁ_amera cq_mtr I I ! Qﬁ%?‘ch"%&"‘%n 31&@@ Friage ¢1| An

S)?I}T’E ror?l zatlon m ng and stores in the

B S R, e e i

y the image is issued

a%ﬁ%‘é&e%ﬂﬂ%tsh Qlt Wilh difte c%%&:e@toswtmnaracfm ehbd
he 1 mage storing section 12. Mreover, 0 is

W('tthtee RredS A eC @1 QRPN RG RNl -calee Stweivgh ti.rc &Tidh .d 40
flag. 20 The over axle weight vehicle candidate
is considered to be the over axle welght vehicle.

‘When the sensor S generates the vehicle flag
" F=1, the camera controlling section 11 takes anlimage
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
fiag.

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

22, the value 1 is written corresponding to: the first

image 21 which is taken at a time tl when the sensor S

firstly generates the vehicle flag F=1 after the time



extracting section 13 extracts the vehicle which next
arrives at the detection position and the vehicle

whi ch next next arrives at the detection positi-on.
Specifically, to the over axle weight candidate flag
25 22, the value 1 is witten corresponding to: the
first image 21 which is takegn at a tine ti when the
sensor S firstly generates the vehicle flag F=1 after
the time 14 s2; and the second image 21 which is

t ak2n &nd atlé neecetsl wiage H sdvsth 1S dedeiuiaf @ time
generates the vehicle flag F=l after the tine %égﬁ
thtd vhem théeSerietts o?ﬁqﬁﬁiw SAEN&T YRS rél%/e"retsh
direction of the sensor Sis set at the position

hi §hay FRhrERer Vi dHEhdight of the standard-sized
vehi cl e. Thus, .the vy

h
such as th@ttﬁﬁﬁéaFlgﬁanﬁgPdgg ?88109eﬁ8?FE9°Heh9 the

el t t l e
Sca‘lﬁg}"gg?é {gg&‘f’r% % eh e exg:gen%%r %1 generat es
th | -t t th
ovg?vja & verhl 2%@%&%& srorl ngdﬁ{rgae the e
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per orns an |1 mage recognition on the

Fr{s i &ha%&h s SAEONE 4 iRge Pandfadiss 1 hed

Iicense plate nfornatlon (i ncluding the infornmation

n% e Xd | ”dléDfeHh?léd@é‘d of rork end i oans ea sl @tvee Byish t he

ol s and characters witten on the |icense pl at e)
10°fvélli‘fc1/e?h;':é3ﬂ&1&étéhe}&t a time £4 when the sensor §

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

- £3, the over axle weight vehicle image storing mode of

the camera unit 4 is cancelled.
The license plate veading 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 corxrelates Lo each image 21
and then stores as the license plate 20 in the image
gstoring section 12.
?he license plate selecting section 135
eliminates the vehiclé, which ig judged noi 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



20 detection position, and correlates to each i mage 21
and then stores as the license plate 20 in the inmge
storing section 12. The license plate selecting
section 15 elimnates the vehicle, which is judged
not to be the 25 over axle weight vehicle on the
basis of the license plate 205 in accordance with a
rule pre-registered in a storage unit, fromthe over
axl e weight vehicle - 15 candidate. The rule is
detendl dede . f Mheexaripl &5 detetvineds. fPH 3EgERdSe Afl e
for the license plate, the kind of the |icense pIa%
at fathews t o Irhalapstiesiee rvRgvitng the posemsiel Py tor tﬁ‘@
violation of the axle 5 weight regulation is

. dekibndi aBdthe\ lieepeseinkate adiachast £% G YehishP
that the vehicle is | egall determ ned | ar Si z
vehiTiRg Bhe (s 5 R Fberof 1% GHe AR Tholl® (b

nureri cal character 'js 1 and . the "8 -nunber”. .ljc
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ten1n s er size in Japanese

| | @ﬁgs\eep,&@%}:r?%_;%ﬁn% SWNbels EXa8e ltandl SruneaiEdy,

"1-"nunber er" s renoved fromthe over

1000 S el Ot vehd olgi andided£te that the vehicle is a

standard size truck are attached to such a vehicle.

- Thus, the vehicie having a middle sigze 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, “1-number” ox “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 2
predetermined value registered in a storage unit, from

_the over axle weight vehicle candidate, in accordance
with the vehicle height measured by a vehicle height
gensor (not shown in the drawings). 1In this

25 embodiment, the detection position in the vartical
direction of the sensor § is set at the high position

at which the standard-sized vehicle is not detected.
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The vehicl e height selecting section 16 20 elim nates
t he vehi cl e whose vehicle height is.bel-ow a
.predeterm ned value registered in a storage unit,
from the over axle weight vehicle candidate, in
accordance w th the vehicle height neasured by a
vehi cl e height sensor (not sown in the drawings). In
this 25 -enbodi nent, the detection position in the
vertical direction of the sensor $ is iﬁ e}téeth hi geh
poSprenuentlihi cPate &f ARG Hars &t Jhe et
detected. -_16 = Consequentl| a part of the functions
of e hEh yoRe LEGE LA SRRE LR ol iy TERAGER 9% §Y Lhe
subr ogat ed gy t he settqu of the detecting position.

ThEebyeRd a3 et i e SBHEIRC tR Yat e i mage 5
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records st orirng sec
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ofet %ée‘?%%% ie}ﬁcﬁis{ecand the%ecoﬂ%éi mages dJ21
SUOEE01 b 1PE ITHROQILQIHtNS S Q6! ipe thdmetheyover axle
wel ght vehicl-e candidate i mage 15 storing section 17
StOI BB A 461 B0ea ¢ s el stehind ee Oiminat ddief fom sthe aseer
shown in Fig. 9. In the second case shown in Fig. 10,

10t hexiaagei @it tveh Meld cdaendiddtse by the license plate
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selecting section 15 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
storing section 17 stores the image of the vehicle Cl
in the first case shown in Fig. 2. In the second case
‘shown in Fig. 10, the image of the wvehicle C2 is
eliminated in accordance with the image recognition of
the license plate or the measured vehicle height, and
the image of the vehicle Cl is 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
+the over axle weight vehicle image storing mode.

At the time tl1l, the sensor S detects a

vehicle, generates the vehicle flag ¥=1 and sends the
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elimnated in accordance with the image recognition of
the license plate or the neasured vehicle height, and
20 the image of the vehicle O is stored. Fig. 8 is a
timng chart show ng an operation in the case of the
vehi cl e arrangenent shown in Fig. 11 or 12. At the
start point in this timng-charé, the canera unit 4
is set at a usual node that is not 25 the over axle
wei ght vehicle inmage storing node. At the tine ti,

t h8lagndota Selctheternera aiiid & - gdREr §88&Bhe vehicle
flag F=1_and sends the 17 flag data to .the canera
unfFenBroihEng ofeF B ok ot rANS P edtd%h L takes an

nevnenben T HRET R e it oy e €0 1Y e
L OBt HrOF ARG St TivE R 3 e B SN Brer the
e R R A R R P A
T R ARG A e IR R

| Sy p0t Lﬂﬁte%‘?%%d 0 st e itarge aRetthRerohie sponaslover
and s2 i1ncluded in the range between the tines tl and
t Zaxidio,oNait WedHd 18X Badp, Whose wei ght  exceeds the
regul ation” val ue of the axle weight passes 15 on the
axl e wei ghptdeheckteRgoappar ahusvahidhe &iheg Fwdi dlst
detecting apparatus 2 generates the over axle

10 maintained from the time tl to the time t2 from when
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the vehicle is not detected. In the range between the
times s1 and 82 inc¢luded in the range between the
timeg tl and +2, the over weight axle 5 whose weight
exceeds the regulation value of the axle weight passes
on the axle weight detecting apparatus 2. The axle
weight detecting apparatus 2 generates the over axle
weight signal at the time 82 and sends to the camera
.unit 4. The camera unit 4 5ecomes in the over axle
weight vehicle image storing mode and gets the
detection signal from the sensor S$. 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 at the detection position
{the vehicle Cl1 in the third case shown in Fig. 11)
and the vehic¢le next arriving at the detection

position (the vehicle Cl in the third case shown in




or

10

15

20

25

wei ght signal at the-tinme s2 and sends to the canera
unit 4. The canera unit 4 beconmes in the over axle
wei ght vehicl e imge storing node and gets the 20
detection signal fromthe sensor S. At the tine s2,
the detection signal indicates the vehicle flag F=1,
nanmely, indicates that the.vehicle exists at the
detection position. In this case, any one of the
vehicle currently existing at the detection positjion
- 2Bigt hbllehs ctensidered o the & RUFERIFoRY S 4P
11) and the vehicle next arriving at the detection

poyeipbh VémtclRhicle O in the third case shown in -

16 Fig. 11) is considered to be a. stiblg.gvgr axl e

wei ght vehi eePV?Hea6&§rW§%PgtmEF§ﬁE VehifBF&“@afdi dat e
t ti ti 13 { {s t i.cl | Sk t

S bhEtoet Lo TEre the AR T et E B T

t.the,detecti it ' . 5 x4

SpbhPratErreion pEPTlod TRt (¥ Ul next axriving
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the v lag F=0 after the tine t3, the over axle
15¢ yei §Mmaedi £l e d p@rgea SteHd NGin@ el afnd hgheafeueth

unl;a;é 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 S8 generates
the vehicle flag F=0 after the time t3, the over axle
weight vehicle image storing mede of the camera unit 4
ig 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
plate 20, among the image which are stored in the

- image storing section 12 and whose over axle welight
vehicle flags are 1, to the over axle weight vehicle
candidate image storing section 17 is similar to ithe
case explained with reference to Fig. 7,

With the foregoing processes, the image taken

from the front of the over axle weight vehicle <an be

recorded at a high probability.




Is cancel |l ed. Hereafter, the operation for witing the
data of the over axle weight vehicle candidate
selected in accordance with the vehicle hei ght and
the license 20 plate 20, anong the image which are
stored in the 1image storing section 12 and whose over
axl e weight vehicle flags-ate 4, to the over axle

wei ght vehicle candidate image storing section 17 is
simlar to the case explained with reference to Fig.
7. [BscopdnEphediBerBbi ng processes, the inmmge taken

fromthe front of th r axle i ht vehi cl can _be
recorded atF i s ﬁ'pﬁa Eﬁ 1%P FS@XEE%m Tor

cePBEPFROr ¢%V§ve5x¢>éf%w@hqm&} SPpis ke
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e structure the toll gate) is 10
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precisely judged. In this enbodinment, a first sensor
S1,8pglr tuseEARC BENSORsS2 MilpiéMShay |bel @i ffheent,

positions corresponding to the sensor Sin the first
enbegle B¢ on the structure of the toll gate) is
10 prescribed go that the over axle welight vehicle is
precisely judged.

In this embodiment, a first sensor Sl and a
second sensor S$2 are installed at the positions
corresponding to the sensor 8 in the first embodinent.

15 The first sensor S1 detects the presence or absence of
the vehicle at the first position in the traffic
direction of the vehicle. The second sensor 52

- 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

25 . of the first sensor S1 and the second sensor 52 deiect
the existence of the vehicle. This case is specified

by a symbol 8 11. The former in the two-digit number
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15 The first sensor S1 detects the presence or absence
of the vehicle at the first position in the traffic
direction of the vehicle. The second sensor 52

detects the presence or absence of the vehicle at the
second position that is located on a slightly. 20
downstream side of the traffgg direction fromthe

first position. Figs. 13 (a) to (c) show the case in
whi ch when the axl e wei ht detect| apparatus 2
defesieving Saxindifaties é?a‘g Yo Figih AL
val ue, both -25 of the fjrst se sor $1 and tqg second

e eage T B ot s e Tt e
i Tannf s iy B
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sensors I n the case of
S%énsé?s%pﬁ?tﬂﬁ’é?'d’asﬁbﬁ@niln%@@ﬁeétﬁ?@l@. in Fig 13
(a) Indicates a case in which an over axle weight
vehicle 1@nbkogks RakbBethe Baawnofint ggfinst (agnsor
S1 and the beam of the second sensor S2. An event
NWHEI cds £hsuds i Rilghcil 3 vd i £hd ese fgitaseelitcle
whi ch a standard-sized vehicle (having no possibility

100fbIdreks both the beam of the first sensor S1 and the
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beam of the second sensor S2. An event number 2-1
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
.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 number 2-2 shown in Fig. 13 (c) indicates a case
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
and tﬁe beam of the second sensor S2.
Figs. 14 (a) and (b) show a case in which,

when the axle weight detecting apparatus 2 detects the




violation of the axle weight regulation fromthe 15
vi ewpoi nt of the vehicle type) ahead of a vehicle
havi ng over axle wei ght (The standard-sized vehicle
may be | ocated ahead and in adjacent to the over axle
wei ght vehicle, or may be next adjacent to it). An
event nunber 2-2 shown in i3l 43 (c) indicates a
-case 20 that a large vehicle (having the possibility
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An event nu 3 shown in Fig. 14 (a) shows a case

I nrw?hpbtwﬁ yﬁé&]@é etvé Qb Nt tdtee agd esed@idor S1, and
regul ati on bl ocks the beam of the first sensor Si, and

t heh & e£6E6h & eiei0§ 0 525 T 0fSe Naic tedeipic t hich e xést shercefof
the vehicle. An event nunber 4 shown in Fig. 14 (b) 10
shews welsbske i n Ashieafena weimbelre datsdadmofin thiay .oV (b)
axl e weight vehicle blocks the beamof the first

10sesisows S, casndit hehbsatomdveleisly Beatbext nohe deYektaxle
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t he exi stence _
weight vehicle blocks the beam of the first sensor 81,

and the second sensor S2 does not detect the exXistence
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 regulatien, the first
sensor S1 does not detect the existence of a vehicle,
and the second sensor S$2 detects the existence of a
vehicle. This case ig specified by the symbol 5_01.

An event number 5-1 shown in Fig. 15 (a)
shows a case in which a standard-sized vehicle ahead
of a vehicle violating the axle weight regulation
blocks the beam of the second sensor 82, and the first
sensor $1 does not detect the existence of a vehicle.
An event numbexr 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




of a vehicle. Figs. 15 (a) and (b) show a case in
whi ch, 15 when the axl e wei ght detecting apparatus 2
detects the axle violating the axle weight

regul ation, the first sensor Sl does not detect the
exi stence of a vehicle, and the second sensor 82
detects the existence of & aghicle. This case is
speci fied by the synbol S 01. 20 An event nunber 5-1
shown in Fig. 15 (a) shows a case in which a
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sensor 52 do not detect the existence of a vehicle.

Thd gcase is specified by the synbol S 00. An event
nuer 6 shown in Fig. 16 shows a 10 case in which a
vehi cl e vi ghakiregtt henbat ec ehgit inegiat L6nsbows aot
still arrive at the first sensor

case in which a vehicle violating the axle weight
regulation does not still arrive at the first sensor
81, and a different vehicle does not exist between the
axle weight detecting apparatus 2 and the second
gensor S2.

Fig. 17 is a table showing the logic to
specify the vehicle violating the axle weight
regulation, in accordance with the statuses of the
first gensor S1 and the second sensor S2. The logic
is set on the basis of the distance between the axle
welight detection point and the S2 (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 azle
weight vehic¢le 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 & corresponds to the

event numbers 5~1, 5-2 in Fig. 1l%6.



Si, and a different vehicle does not exist between the
axl e wei ght detecting apparatus 2 and'the second
sensor S2. 15 Fig. 17 is a table showing the logic to
specify the vehicle violating the axl e wei ght

regul ation, in accordance with the statuses of the
first sensor Si and the secoh#l sensor $2. The logic

is set on the basis of the distance between the axle
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p0|nt and the S2 is between 3'm and 5 m and t he

stgd U &5 SREaddeb Yy ddiedyMial thislbasld)e theefamera
nunber can be judged to be any one of 5 1 and 2.

Hanemers derdl send mmgd o Wied hagh 1diee caselatingd tie

2 cannot be judged. In this case, the canera unit 4
St Bs wdtagh tragenol a f dvn Vel idie o6 tedporyid hiso motle the

wei ght regul ati on, which corresponds to both the
Casasss ninhilcich hshewerdntnundwrexr smraxrd larah®,2 asag highe
10 i mage of the over axle weight vehicle. This is
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
weight regulation is filtered, in accordance with the

license plate information and the vehicle height which

. ..are read by the image recognition, is similar to the

20

first embodiment,

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

image of the front of the over axlé weight vehicle.




simlar in the case that the distance between the axle
wei ght detection point and the 82 is between 5 mand 8
m and the status is specified by the synbo S 11 or
S-10. 15 The fact that the vehicle violating the axle
wei ght regulation is filtered, in accordance with the
license plate informati on ang2d4t-he vehicl e hei ght which
-are read by the inmage recognition, is simlar to the
first_enbodinment. 20 Wth the above-nenti oned system

i nCLATMBt dance with the di stance between the axie

e R R TR

co . ,image of the front of the over axle
me%éﬁ?gb%£$%1e. 24 CLAIMS: 1. An over axle weight

vehi cle delgcti.ng HeSLAT deg@e&aﬁbngecmoaxb@nwggmad
detecting section configure 51t0 detect a weight of

5N QEL Ot B VP P8 GF h TdARd oPOSIddIE N 2t | aneirst
sensor configured to detect a vehicle at a second

- POosbéiOfoSedn W thdde B meters downstream side of the
first position to generate a detection signal; 10 a
camera uni b gepkbgucedriguitaketandetege af veaivdki @ltea
in response to the detection signal; and an over axle
wes @duind edv €l el mangdidatiechin 8 meters downstream side of

the first position to generate a detection signal;
10 a camera unit configured to take an image of
a vehicle in response to the detection signal; and
an over axle weight vehicle candidate
extracting section configured to choose a vehicle
detected by the sensor at first and a vehicle detected
15 by the sensor at second as candidates of an over axle
weight vehicle violating an axle weight regulation

when the axle weight exceeds a predetermined value.

2. . The over axle weight vehicle detecting system
20 according to c¢laim 1, wherein the camera unit takes an

image of a front side of a vehicle.

3. The over axle weight vehicle detecting system
éccording to claim 1 or 2, further comprising:

25 a license plate selecting section configured
to eliminate a vehicle which is not violate the axle

weight regulaticon from the candidates of the over axle
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extracting section configured to choose a vehicle
detected by the sensor at first and a vehicle detected
15 by the sensor at second as candi dates of an over
axl e wei ght vehicle violating an axl e wei ght

regul ation when the axle wei ght exceeds a
predeterm ned value. 2. The 8%er axle weight vehicle
detecting system 20 according to claiml1, wherein the
amer,a gnit es, an_ i nmage ff a front Eide of

i A 7 L det Bepfag plate
syste or di to ' o) , npri si ng:
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elimnate a vehicle which is not violate the axle

wei ght regulation fromthe candidates of the over axle
254\ei ght wg@ v Lasad %iigﬁftoﬁrféﬂti'c‘i% @fet%eﬂﬁﬁw%%ftem

plate read froman i nage taken by the canera unit. 4.

5Th§c9¥§&i§?|@omﬁﬁghéfV@féﬁﬁﬁ detecst) NgusyBéLMokprising:

10

according to any of clains 1 to 3, further conprising:

a vehi cl e heivgiicsennen gaenisegeoed coa rdeherld ta leitghit
of a vehicle, wherein a vehicle whose hei ght detected

bya héeghehs £l € hehidle sensor is bel ow a predeterm ned

10 value is elimnated fromthe candi date of the over

axl e wei ghwheelkiiel @ vehicle whose height detected by
the vehicle height sensor is below a predetermined
value is eliminated from the candidate of the over

axle weight vehicle.




