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
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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 detelds r 2gthiedaxie widightwmdalben the axle weight exceeds a
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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
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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, for example, a
pair of a phototransmitter and a phetozceiver. The sensor S detects the
presence or absence of the vehicle at the 10 detection position defined by

thedine (A%tfémj%a.}%ﬁt vertically intersect the traffic flowditeclion of the

lane 1. When th beam emitted by the phototransmitter is detected

by the: pheiwraceiver, the SensowSiganeraigs resignal:of anvehiele flagle
F=0 15 indicating that the vehicle does not exist at the detection position
to sEridrthie sijanbtb the tanwrdsulio 4tthepahe Tighttbddmentitad bys
the, phototransmitter is interrupted and is ncgh detected b% the

phddFdieh & 108 sERgor S §En&ratss 8Rignafof 25 A% ’ﬁ?&éﬁﬂgéﬁlfrom
ir?djﬁ%ingﬁtfgt Lpeei\éqmcls gg(bsést 3idhe gpiaetien poison and sends the

signal to the camera unit 4. The camera unit 4 is installed on a
downstream sigesthak isseapagatesl by & pradetermised i digtansediantus
the detection position of the sensor S. The visual field of the camera in the
carmeed uhitalisderentéd 1o Hxaupsttearh Steisf thé |@&ne. The camera 2

unit 4, when carrying out an image taking in
y‘-t%er and agphotogreceiver. The sensor $

phototransmi
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



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 flag F=I which is received at the over axle

un eightivehicletintage storig mode, the'camera unitdegifomatiealye  in

carries out an image taking and then_stores tr'he imag%as an over axle
chr Ttk { s ne th
Sy]\}v"epl‘g‘ﬁtﬁ\/le?a%léqlrﬁag%. W?\/Ithfi B opgelrrgﬁgﬁ, thé |ren%ge of the Vehicle that -

vefitstlye arrives asdhedetection pesitionof thecsensos:S afterthe an  image
occurrence of the violation of the axle weight regulation, or the vehicle

of thatexistsat the detectiohlposition when the violation of the axle weight
regulationché:u rred is_stored.as the gvey axle weight vebicle image. . ;i 1+
However, there Was a case that the system of the ‘above mentioned type”

veBouldnotitakedhesfrontimagenotithe waves axleweightvehiele. Figriex  axle
shows an example in such a case. Let us suppose that an over weight

we aglet713 bFR2VeHidIe'C| BrEectis the Tirabdmum<es S5ie Weight Batethifed -

Y %arr%%‘%'ﬁa“%-i_\é/hﬁ” eaéx'%h‘ge'%&%tf&“%Q?p,%ra%?‘o%nde}ﬁ&tségﬁsor
over weight axle 5 and sends the over axle weight signal to the camera

s . unib4rthe camerasunit 44s setatthe dverd axe weight'vehicle imageed at
storing mode. At this time, _ . __

the over axle weight vehicle 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



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 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 C1 is taken and stored as the
over axle weight vehicle image. With such a situation, there was a case

that a ?tandardhs{zeéj ﬁ%@ﬁ'&‘gi&h% @yrle%gqﬁlgjgg( of the viplatiQn gk 1 e

the &% eew"éfaglh? regu?a Ion Is recorded as an over axle weight vehicle,
and fhedrantnf the farge-size ¥ehicles vhid ise suspetied ofrthe wielatian
of the axle weight regulation, is behind the standard-sized vehicle, or 20
the ftohé ob thmlargesize wehicleve vus sl thewfdlalo? tifd eambrd 4, 6
that the image of the over axle weight vehicle is not st%red Jg%anese
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Imaging apparatys that .25 prevents a -sigeglvehigle fram beingy e,
1i%ma%ggﬂeas t%né%\?cer%%@ \‘71“veiggthl%/gésieclés?1E 'I%r%c?ﬁn%aging eapparatus detects ©
the gyer axleswgight ¥ehicigay HSing e b egiafeatinni keamsiasgt inteisectsn

a lane so that a same height is kept at a high position at which a small
size: veliglodioesnatlaioclhfeormehé viesvSointahat hiest SR HHEOSVET axléh
Weigh_t vehicles are the large 5 vehicle and not ttle smallhs:!hzce]:é/\s{itleyﬂsC3 .
tecﬁﬁquggample of Fig. 2, there are two Ve '

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



it is possible to take an image of the over axle weight vehicle without
wrongly taking an image of the 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 regulatien is low is taken, for example,
because a tall luggage is loaded which blocks the detection beam at the

hig sition. 15.Fiq. 3 S example ich.a ti f
therdi)%g? %%é"\z‘&/ef’gfa%ﬂer’?%?f c%ﬁ?%[qt?(;e taker% v&%ﬁgﬂ%d iqs:g;l%?e %g?v%gf n
thepxigyweight deipeting appatajis goavid-therseasowbigshart sih4hé
rear axle of a vehicle C1 having large length is 20 the over weight axle 5,
themeiisea pebsibility thae thehieaklsfake VERRIe Ehas BvedMp ahdad-bft

the detection position of the sensor.S when %Ee le Wei%ht‘_[%etetitin e
apﬁ'}i?éﬁjsozfdgfé‘éts"fﬁ%ro@é?]ﬁei&ﬁtl%}S{Fe e Stk 84 & camera

a case,

émi%“ﬁakeﬁea”z% image of the, side; of the yehigle JForspecifyingihe Qver

axle \a/veaféh vehicle, an image taken from the front of the vehicle is
desjred; rathek han e side Sxef the vehige. Bire ativeveasitioniseof the
axle weight detecting apparatus 2 and the camera unit 4 are different
depeniirig: o ¢he. ggentetridal ah dvwivneAgindekid Eirelimbiifees of tHdre

toll gate in which this system is
Vgehicle that isy 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



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 independently
on the circumstances of the toll gate. A technigue that makes it possible to
record a front side image of an overaxle weight vehicle at the higher
probability is desired. SUMMARY According to an aspect of the present
ofinveation)rtkhére.is provided an over axle weight vehicle detecting system
comprising; an axle weight detecting section configured to detect a weight
of an axle 0f a vehicté ar gefirstppeoss%:olnot%ﬁ a lane fortgleeneraﬁfﬁbean oVer 9h©
de axleweight, sjgnaka sensok ganfigured-to.datect;,,a ryehicle at a seeend .+
position set within 8 meters downstream side of the first position to
degénerate a detectionSignalicatamera ahit configuretitoitake andmageofng
! V&Qicé% %ncresp%rPe to the tg%tectiog T_ségnjaﬂl{;l andqgn over e aixLe V\éeigf]ht a0 is
*Vehicle candidate extFa&ing section cbnfigured% thoose 4 first vehicie *
inand 1a secondrvehicle ascangidates of an /rover axie weight yehicle snown
violating an axle weight regulation when the axle weight exceeds a
inprédeétérmired valuesithetein the fitst Vehfdlé comprisésiehe o vehitid e -
currentl

being detected by .the sensor if tI&e ver a>£Je weight signal |
H ently being € nalls oy
eagr?erateé after the ¢ ejfé:&?:)tn :Fgonaf%%%ra v%ﬁll(éle next aetélcﬁ%g“by the “°

oveensordidhe overaxdet  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 vehicle at =z
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



weight signal is generated before the detection signal; and the second
vehicle comprises a vehicle detected by the sensor immediately after the
first vehicle. According to embodiments of the present invention, a
technique that make it possible to record a front side image of the over
axle weight vehicle at the higher probability may be provided. BRIEF
DESCRIPTION OF THE DRAWINGS Fig. 1 shows an example of a

oY &lated teéhnigtiefor identifying &h overaxia weight veRicle2Eig 2 sHEwS!
regn.example of-a related teghniguedfor Jeentitying-an over axle weightrmined

yehIC|e;1Fl%. 3 ShO\@LS an _e%qmmplghoif&%elated techsnelgueofor identifying an

VA BUEr axie Weight vehiclal Fig: 4'is & View explaining a ndmber of Vehic es”1e

cu thatrcaivexist betweentan-axie weight detectimg=apparatust aad asensoryile
we LD :$h°g¥1s 3 conf ylation of a system for detecting.an over.axle weight,

vehic g.a6"show ata configuration of information stored in an
a ieigecsteringssectioht 12CFiRR 7 fava tifhifg E5are SHowifg &l Bpetdtion gi<ie

we g system. for detecting an.over axle-weight yehigle; Fig.8Js a timing ; ang
~ chart showing an operation of the system for detecting an over axle .
Chieighc g d vehidlé PRy, FSHGWS aS5osiflondretation befwésrgd by the
sensor immediately after the first wvehicle.
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
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vehicle, the axle weight detecting apparatus and the sensor; 5 Fig. 10
shows 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 10 sensor; Fig. 12
shows a positional relation between-a gehicle, the axle weight detecting
apparatus and the sensor; Figs. 13 show a positional relation between a
15 ve%i,cl , the axle weight detecting apparatus and the sensor; Figs. 14
Y iseh’lonal relation between a vehicle, the axle weight detecting
apparatus andgthe  senselo#8 Rigpokh ehewm aposiinned sratinnchetuees
a vehicle, the axle weight detecting apparatus and the sensor; Fig. 16
sheawa Boesitiansd retatien beiwadn de velnitlentheagmie nadigist detdctike
apparatus and the 25 sensor; and Fig. 17 is a table showing the logic to
spé&d@fyftFthe vehicle that exceeds an axle weight -9- regulation.
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Fig. 11 shows a positional relation between a

the axle weight detecting apparatus and the

Fig. 12 shows & 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'tha

Figs. 14 show a positional zelation between a

the axle weight detecting apparatus and the

¥igs. 15 show a positional relation between a

the axle weight detecting apparatus and the

Fig. 16 shows a positional relation betwsen a
the axle weight detecti'ng apparatus and the

and

Fig. 17 is a table showing the logic to

specifying the vehicle that exceeds an axle weignt



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
axle weight detecting apparatus 2 and a sensor S 10 could be determined
in accordance with the actual propettigs 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-sized 15 vehicle having a
possitl %/)aotf’tﬁé‘ 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 ipghe fawp20 HooraveT I the it aBEREFDHRR Mk GMROR & Ml Ths
value, the steering operation becomes difficult because of the dynamic

behavior of theERHSIENTRES, te ERCeANRG8dr thisiAie R tid Lakd®
of an illegal object |s actually impassible. Hence, the 25 wei ing
AxIERSEERA8E RO BE f‘l’[ﬁe‘%‘xl oh®and %?tert%etgeeco%é’%gg tﬁ%ﬁ%ﬁg
hea%ém;[gg ooverhang of the axle on and after - 10 the second axle from
the

ead (the distance between the axle and the head of the vehicle) is
typically 3 metgis o megetor 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



(C) The inter-vehicle distance is considered 5 to be about 1 meter. (D)
The length of the vehicle is a 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 a 10 maximum of 8 meter.
Under the items (A) to (E), typically, when-the violation of the axle weight
regulation is detected, the vehicle C2 two vehicles ahead of the over axle

weight vehicle Cl is consjdered.tp be 15 lpcated o WNS ide
frofmthe 3548 Tikight aetée%?lﬁg %%a%ﬁgtﬁgobg%%e%é% gtrgn?"}gree.&sr %emile?#é

vehigle G2 fwo vehidles ahead is,eonsiderediie bee plready ipsatediarythe

downstream side from the sensor S. 20 From the foregoing explanations,
whga the sexceetling:qver the axle weight is detected, the over axle

weight vehicle overlaps with the detection position of the sensor S, or is
detected next G the HehsopEebr KedebsRdBHEr ¥R RS 26 et de T ed
inventor has develgped a s¥stem for detecting the over axle weight
JetiBiebst #RYAT proBiBiifY,'in accordance with the above-explained - 11

recognition. The,systemdos detecting the puerase cweightvehiglenyilhe
described below. (First Embodiment]
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
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Fig. 5 shows the configuration of the system 5 for detecting the over axle
weight vehicle in a first embodiment. The system for detecting the over
axle weight vehicle includes an axle weight detecting apparatus 2, a
sensor S, a camera unit 4 and an over axle weight vehicle detecting
apparatus 10. The 10 sensor S is instdlled-to detect the existence of a
vehicle at the position (for example, a height of 2 meters) higher than the

height of the, stapdard:size iel eQueL axls weight.vehige ax1
det%%ﬁrglg Iﬁtalpopﬁa'ratlcjksf?]!&.'zo %%%@b%ﬁrggﬁfe(ﬁ)\ﬁa colfnn\guter connecteg x;[oe

thecargaRa Wil 4spethat the béoramationicancbe €bswnunicated between
them. The over axle weight vehicle detecting apparatus 10 includes a
carhBia sonfmiindisenibh 11, an image storing section 12, 20 an over

axle weight vehicle candidate extracting_section 13, a licepse,plate
reading sectiof 4% a5|i€é}%‘ésp|5&eséﬁ§& élgc%?%hoﬁ,%g/e%%e height

selecting seclion, 16 apd an,Qusr axlg wejght yehicle, candidale,igags rs ¢
Sstogi%é 3%% |c‘?r(¥'q‘1']7l.1 Z‘gﬁ ofrkt}h:)ése 25 sectionsélare a function block realized

by anzwenwen tof themyes pxlesweight vebicleatatagtinthapparatusald ¢
which reads a computer program stored in a storage - 12 apparatus and
pedergd i probdsslin dovotdaite With aX procediiEhdesteibeaiA fite

rogram. Fig. 6 shows the data configuration of the ,
g agppaz:at%s 2, a sensor 3, g camera unit 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



information stored in the image storing section 12. 5 The image storing
section 12 stores an image number 18, a time and date 19, a license plate
20, an image 21 and an over axle weight candidate flag 22 while they are
corresponding to each other. With reference to Figs. 7 to 12, an 10
operations of the system for detecting 1l¥e ever axle weight vehicle having
such configuration will be described below with classifying the cases by

veNiPR 3104000 1d0rf ih3 'Y DBE SXPIRINRG P RRERIRRIR

d .
the Ta385 D first dnd second 15 patterns of the vehicle arrangement.

Figp8de-aqtimingichan sxplaining eweoparaterein.the cases of the third
and fourth patterns of the vehicle arrangement. Figs. 9 to 12 show the

first to fourth pEiterns$ irstirensetible atrdrgermant igspestively. 20 \With
reference to Fig. 7, between times sl and s2, the ax|e exceedin%thelﬁ
t‘

makifaRnadd ARigH 48 rhddh thBadk pRk8ds 87 ufs Sueleid
SSHPARRABETL e s soklng c e e
camera ynit 4y hgneamgieuniv 4 is setiigaarsevesaxde Waight avehicleg e
image storing mode and gets a detection signal - 13 from the sensor S. At
theZime s, the detection lsigna inditaesrehickidle fifgFE=G2nathélye
indicates that the vehicle does not exist at the detection

they are corresponding to each other.

With reference to Figs. 7 to 12, an

10 operations of the system for detecting the over azxle
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
25

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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position. In this case, from the fact explained with 5 reference to Fig. 4,
any one of the vehicle which next arrives at the detection position (the
vehicle C1 in the first case shown in Fig. 9) and the vehicle which further
arrives at the detection position after that (the vehicle CI in the second
case shown in Fig. 10) 10 is consideréd te- be the over axle weight vehicle.
When the sensor S generates the vehicle flag F=1, the camera controlling

section 11.takes an jmage in, gy oRization with tiei ores
in &reor?mé}g% s?grrllnggggecgti’onr}i‘% ﬁ%lg t%%e,?f%im%% iﬁé@ Egn%ggﬁS to
indivighally specityshedmageds issueds aag siored togaikdnwitithiicates
current time and date 19 in the image storing section 12. Moreover, 0 is
writtentas: eomespondingarer axfe Waight caldidle f&§.0-FRE over
axle weight vehicle candidate extracting se tioné%gxtract the v%hi%I

WHRGHS AEAC ArriveLatthbSddtdEfun poStort &5d eSiER Mhith nexl(feth
nextauives at t%%zdzﬁtegﬁioe position, pesiically, todhe over axe yyeighixt

candidate ﬂgg 2 e value 1'is written corresponding to: the first

image 2dwhigh i3 fakegeata:imerl wben thesensai$ fiestlycdaneratesn
the vehicle flag F-1 after the time - 14 s2; and the second image 21 which
is tkentitestime atBawhbnwine $6n30rs- séondlyyditsatehA& benigiet ch

flag F=1 after the time s2. , s -
urther arrives at the detection 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



At this time, the detection position in the 5 vertical direction of the sensor
S is set at the position higher than the vehicle height of the

standard-sized 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 t4 wheh4he sensor S generates the
vehicle flag F=0 -on and after the time t3, the over axle weight vehicle
image, storingmade of. 1ha camera Wt 4dsicancelled ihglicansg platge
reading section 14 performs 15 an image recognition on the first image
21 apdwhenseneaddaager2k reads sl ficenseatatednforhnationhicle
(including the information of the kind of the size of the license plate and
theBymdbdis hndfteradtess tmtersén the license plate) of the vehicle at
the 20 detection paosition, and corlgzllate Etg each image 21 and then

stores as the IRENSE plats Y%A t

ageescf r’Trﬁ:’gn S &f&)%tff.nl'hlenlicte?\%e

Plalgseleatno section 15.elgngies bensbicls wiich xjudgediet o be
the 25 ig

over axle weight vehicle on the basis of the license plate 20, in

acGdanae with vghee prersegistesed ih bedterdgeiutit; frof tiresover axle
weight vehicle - 15 candidate. The rule is determined, for example, as
followan tiedaramieseduket tHe liceAba plratd Re VIERE &1 fhe I\é?éh‘é% ptéte

attached to the vehicle
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low in height, such as the typical standard-sized
vehicle, is eliminated from the over axle weight
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
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
detection position, and correlates fto 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
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



having the possibility of the violation of the axle 5 weight regulation is
determined. A large size license plate indicating that the vehicle is legally
determined large size vehicle, or the "1-number" license plate whose top

1 numerical character is 1 and the "8-number" license plate whose top 1
numerical 10 character is 8 which irdit&te-that the vehicle is a standard
size truck are attached to such a vehicle. Thus, the vehicle having a

middlg ngﬁalécgnserglgt%ﬂ%iig s ag@g%‘m@géhe trge sizglipense plate

in WHi¢

e top character of the use field code (Which 15 is numerical

charagtess writtam,inuspalielseze il Japenese dcanseeplate)fd thee,  the
number except 1 and 8, namely, "1-number" or "8-number" is removed
fromithe ofertade Waightseehidlettanaidaerre Fohitieheightiselécting

section 16 20 eliminates the vehicle whose veh}cle helghté)lg q:e}Il%W axle

preeieteminé&d YakrsbRterddinS stoPégd bR

,af%rﬁ thé over axle

5\*/3vye€gqehlt_vggicle car}tcggaltgni aceqrdange Jwith the vehicleheightameaswede

vehicle hefgh

sensor (not shown in the drawings). in this 25

embpgiment, he-deterion pesitiondn $he vedieal dirgetion afthe sensor

S is set at the high position at which the standard-sized vehicle is not

detbeted: m ife Cohsegeeisthy @ yal bt ife fupttidieof the erRkse ‘height

selecting section 16 is subrogated by the se?ing of t%e detecting Pos'gion. d
cdl c s ah
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license plate whose top 1 numer aracter

the “8-number” license plate whose top 1 numerical
character is 8 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
is numerical characters written in smaller size in
Japanese license plate) 1s 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
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
ambodiment, 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.



15

The over axle weight vehicle candidate image 5 storing section 17 stores
records extracted from the records stored in the image storing section 12
to the over axle weight vehicle candidate image storing section 17. The
extraction is performed by eliminating images which are eliminated from
the over 10 axle weight vehicle canelidage by the license plate selecting
section 15 or the vehicle height selecting section 16, from the first and the
Se%zﬂﬂs' q%:3% storeckipdhe image staring seafiondle. dhle auek ples
weight vehicle candidate image 15 storing section 17 stores the image of
theneahjele Gle Netbreifitgt casershown 6 Eig. Sulrtbeseedndd gas@ eshown
in Fig. 10, the image of the vehicle C2 is eliminated in accordance with the
imdiges tedog nitfontafe tiieiaerstnsiaterdrithé heasured vehicle height,

and 20 the image of the vehigle Clis t%red. qig. isa tirgipg Cthgrtima o
showing an opet &t § 18 t8s& 8 e vehicld BranGaRiaht &cwn s ¢
Figs b1 0 12 s aLihg, sfagt-point Jp dhis tiouipg ghady, ihe ERmETa WBH 4d8 e
set at a usual mode that is not 25 the over axle weight vehicle image
storiggdpade s &6 theitime tihtheisansor S:deteats o vehicts; gehetateshe
the vehicle flag F=1 and sends the - 17 flag data to the camera unit 4.
Thecemeral eomeditig seetivrri e taldddiflimtdyelima gpnchiediz&ton

with the time tl and stores the image ,
section 17. The extraction is performed by

1]

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
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
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 tl, the sensor § detects a

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



21 in the image storing section 12. At this time, the 5 image number 18 is
issued and stored together with the imaged time and date 19 in the image
storing section 12. Moreover, 0 is written as the corresponding over axle
weight vehicle flag. At the sensor S, the vehicle flag F=1 is 10 maintained
from the time ti to the time t2 from whe the vehicle is not detected. In the
range between the times s1 and s2 included in the range between the
timesthand £2, the oveE Weight AxleBiwhase weightcexceeds the
regulation value of the axle weight passes 15 on the axle weight detecting
apparatus 21 The axbe: wisdghtldetéetheg appardtusgs2 géherates the over
axle weight signal at the time s2 and sends to the camera unit 4. The

cafihs BRRTUBECORSs hithe dvik dddswdightTshidE fh&§e Shfinga e
mofie 300 gris e ahdelegion sanal IPAKINESeNRL SALING URE S2ne

the detection siglf%?%edicsa &s the vehicle flag F=1, namely, indicates that

sthe yehiclegxisls At the detedinn.positian J8 dhis casegabheie vite the
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vehicle currently existing at the detection position 25 (the vehicle Cl in the
thindreaseishcdwe ire k). A4} caricethixvetiiele heagarrivimgrdtitbe getdction
position (the vehicle C1 in the third case shown in - 18 Fig. '

conSiderdd 56 BE tEpoibié o\’/éﬁﬁiﬁnv&?grm’rﬁhﬁ@w&l}él Jf&% over
Weail I'lteve‘pé%!%g%\ nglrig gg.ec le 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



extracting section 13 extracts the vehicle existing at 5 the detection
position and the vehicle next arriving at the detection position at the time
s2. Specifically, a value "1" is written as the over axle weight candidate
flag 22, which corresponds to the third image 21 taken at the time tl and
the fourth 10 image 21 taken at thetimdé 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

sengspy S generates Jhe vebicke flag A0 aftgs dhe tigeet3oterover pxle

15 weight vehicle image storing mode of the camera unit 4 is cancelled.
Hereaftgt L theebperation for writing the data of the over axle weight
vehicle candidate selected in accordance with the vehicle hei%ht and the

license 20 plaf&®0, affsng Heeintgehhicheltt Slérefan M ihige
stoung secfiond2and yese over adeeiol, segia lags Aieds (e o+

overaxié Wetdit vehicia °Candidate image storing section 17 is similar to

ghefasq explainedwilb deferencetarien 4. 2Rt wedesagaingiving

processes, the image taken from the front of the over axle weight vehicle
carsbe ttacotided at a digppobiability. 19 t ¥8eddmeEmbodiment) Figs.
13, 14, 15 and 16 show a system for detecting an over axle weight

veliibleahfisadoniy 2 value ™17 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.



embodiment of the present invention. In this 5 embodiment, two sensors
are used. Then, the logic for judging the over axle weight vehicle on the
basis of 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&klerweight vehicle is precisely
judged. In this embodiment, a first sensor Si and a second sensor S2 are

instpdgd st dhe PestionRs neqrresponding to the sensor S in the first
embodiment. 15 The first sensor Si detects the presence or absence of

the vehicle at tRiedast pdsitidr in the teaffic ldireglion of tHerddfidle LPRe
second sensor S2 detects the presence or absence of the vehicle at.the

secdmbiasdsitich fiat 99 Riated-6n Btightiy 38 RofHErbAntsiBg BT itk
traffic dér g;[[il%n ronﬁtr{:eh éir t%ossghqp. ﬂgﬁez}@i@ﬂo (®,shoyy the case in

Whi%ﬁ}) Whéh the axle welght detecting apparatus 2 detects the axle

whess welghirexceeds the regiiation éalie dapth 2hehthetiist Semsor:SEox
and the second sensor 52 detect the existence of the vehicle. This case

is spedifieoy bysesyrmeal $xlle Weifohher mbthe woadigit hembepisoof
following S indicates the status of the first sensor_ Si, and th$ latter

indicate St SRRSO PRERRBNE DS fstt SV HHEREIN BT FTtREs the

”0%€§§¥§ Qéﬁand the sensor (which may be different,
depending on the structure of the toll gate} is
10 prescribed so that the over axle welght 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 welght exceeds the regulation value, both

25 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



the vehicle, and "1" indicates the detection of the S vehicle. Figs. 13 (a) to
(c) indicate the patterns of the positional relations between the vehicle
and the sensors in the case of S_11, respectively. 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 firstset®or Si and the beam of the second
sensor S2. An event number 2-1 shown in Fig. 13 (b) indicates a case in

whigha slandarg-sizad vehicla (haying:ne passibitity:efdhe i vokatiog0f o r

the axle weight regulation from the 15 viewpoint of the vehicle type) ahead
of & yehigles havinglaveareax|e niight (@ be standatd-sizedvetiiale smag e
located ahead and in adjacent to the over axle weight vehicle, or may be

nexteRfacert o ityD&A cdvent HlmiBed 128 SRswhH QI3 ES ffthdads 4
ca%eh%O the?“trjg Earge veglcj‘el Oqai\lﬁncgi@a?t%%ss |Igy géglfgc é/lolatl%rkqtttgg

Y . an 10
axle'weigh ufdtion. from the viewpoint of the ve typefxthat is
S’OC@@Q_i‘?;fl"ea.d %Q%@qjafﬁnt(gthﬁd/eh&le Y@M@Qﬂ@e@*@ el rns of
regulation blocks both the beam of the first sensor Si 25 and the beam of
thet$econdssienison £2. FHgs 11c@} ahd fleehovi hcaselin oducky ndhéh e
the axle weight detecting apparatus 2 detects the - 21 axle violating the
axlesREgREreluldtith, 85 fAirst fsehsbt 6i YEERECthe Wdstence of a

vehicle, and the second sensor S2 does not detec Pg'exigquq ofa

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



vehicle. This case is specified by the symbol S_10. 5 An event number 3
shown in Fig. 14 (a) shows a case in which the vehicle violating the axle
weight regulation blocks the beam of the first sensor Si, and the second
sensor S2 does not detect the existence of the vehicle. An event number
4 shown in Fig. 14 (b) 10 shows a ¢as&lin‘which a vehicle ahead of the
over axle weight vehicle blocks the beam of the first sensor S1, and the
seGontLSeNSPr a4 dees net datest thei guistensg uafx vehiclet Frigsf 155&)
‘and (b) show a case in which, 15 when the axle weight detecting
appantus:? Sbtabts toe saxid vickatinttrecax|o fefy it $BdWaton, aRE fikdte
sensor S1 does not detect the existence of a vehicle, and the seco

SeRQRFVLIERRECthSexiSRPte M h TEARRE ThitScavshiE %%Iégi?iear}gyathe

syr{;bgl.s 01. Zq,héé L.event number 5-1 .shown ig Figlo @)nghawsacgse
r

in w

ﬁicﬁ%lgténda -sized vehicle ahead of a vehicle violating the aXle

gveight regulatigp blacks theksam of thesesone seasgar 32, anw) thetfivsts
sensor Sl does not detect the existence of a vehicle. 25 An event number

5-2sshavere int BigeL 5qb) shewsebdaske ivivbichta REgd benhigrleh i o

vehicle violating the axle weight regulation blocks the beam of the -é22 and
rice

sedSPId sk B2 Lpekhe ther Q5B 31 o8 nbt Tte STRE Bt
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of %1)1/8 hE:LedOFA% ].s%xslggvgs gzc%ﬁ?eig \%@Eh d’&*&%’b‘@%@?@e existence of

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 detecting apparatus 2 detects an axle violating 5 the axle weight
regulation, both the first sensor 51 and the second sensor 52 do not
detect the existence of a vehicle. This case is specified by the symbol
S-00. An event number 6 shown in Fig. 16 shows a 10 case in which a
vehicle violating the axle weight regufation does not still arrive at the first
sensor S1, and a different vehicle does not exist between the axle weight

detacdipg @ppanalys Zand thesegend seasos8Astr FRYl 1dde & table
showing the logic to specify the vehicle violating the axle weight
regidatiart, inlaecerdantenwith tie stansebok the first sensor Si and the
second sensor S2. The logic is set on the basis, of the digtance betwee

the axle 20 weighrdetBef ﬁﬁln"‘f aRfitfe 53 (' Gi8tanta Betieenha ©
aXL? Qe‘@gggg r?zgpg}g%t %d the; SeedSERSAY-S2) neted ithey
e en t

Ieftmo column 0 e system for detecting the over axle

sweight vehicle isipgtallege buthis: tahle, the exert2b aumber ensoxr S1
corresponds to the event numbers 2-1, 2-2 in Fig. 16, and the event

numbbrﬁveormmmﬁsaenhere\ﬁe%tmnms gert &c2 i-FRy. aBis pgnpe

the case in which the distance between the axle weight de#?i ection on‘it
anffhe SRt Geen i SRS rrf‘ﬁn&?r‘?ecégﬁj%gi Hetiid %V%%

Sygboy.

An event number 6 shown in Fig. 16 shows a
10 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.
15 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
20 welght 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
25 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.



S 11, the event number can be judged to be any one of 5 1 and 2.
However, the discrimination whether the case is 1 or 2 cannot be judged.
In this case, the camera unit 4 stores the image of the vehicle violating

the axle weight regulation, which corresponds to both the cases in which
the event numbers are | and 2, as the?$0 image of the over axle weight
vehicle. This is similar in the case that the distance between the axle
weight detectiqm peiné aBddbe iS? islieiweend miantk$ an andithe statuse
is specified by the symbol S_li or S-10. 15 The fact that the vehicle
viotatihg theladd \si§cieberationis filterel, WhacFdascdfitiige 3 »

license plate information and the vehicle hej%ﬂ.t w%i h -are read tg}/ tbe
g8 rEcBbrtih, RSnTIGE e FrebSAbeditong 20NATHEL?
abave-mentioned.sysiem, i 8¢Cgange Wi dhe distangr.betmpesdhe o ¢

axle'weight detecting apparatus and the sénsof, a method having the

shigheshgrababilify wan e, pravidets salletithea thage ohthelfeantidi¢hease
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over axle weight vehicle. - 24 - CLAIMS: 1. An over axle weight vehicle
defiesttihg By stent agomadrishsg Jad asié wefght 8Btetifg Sectidi CorfRfbfEP
to detect a weight of an axle of a vegicI%at a fi51st &osition n %Jane 1‘tc1_r1
gehBting SForG b feigiioe ©f the vehicle violating 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.



signal; a sensor configured to detegt,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 to take an image of a vehicle in

CLAIMEsponse to the detection signal; and an over axle weight vehicle
candidate extracting section configured to choose a first vehicle and a

1.  second-vehicle as eandidates.afan overaxtel weightvehiclé volatig-&i
axle weight regulation when the axle weightt, exceeds a predetermined

comp yalbe “wherein the first vehicle comprises one of a vehicle currently being
detected by the sensor if the over axle ,weight signal. is genergted after,
the defeBticignall At & velicls nex: detecied by e sensor® the & =°

st QUEr axle weight signal is generated before fhe.defectign signal; and the
sécond Vehicle comprises a vehicle detecte by the sensor immediately

pos i ferihe firstvehicle. - 2da 2, The over axle weight vehicle detecting: o1, ¢
system according to claim 1, further compfising an imaging storing

5i qnge,_c,tion configured to store the image taken by the camera, the image
storing section comprising an over axle weight candidate flag. 3. The over
axle weightvehicle detecting;system waccarding to-claims<ror2; whereinz
the camera unit

second position set within 8 meters downstream side of

o1

h

the first position to generate a detection signal;
a camera unit configured to take an image of a
vehicle in response toe the detection signal; and

an over axles welght vehicle candidate

extracting section configured to choose a first vehicle
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and a second vehi a
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ng an axle welght reculaticn when
the axle welght excesds a predetermined value,
wherein

the first vehicle comprises one of a vehicls

currently being detected by the sensor 1if
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welght signal 1s generated after the detecticon signal,
and a wvehicle next detected by the sensor 1f the over
axle weight signal is generated befcre the detection
signat: and

the second vehicle comprisses & vehicle detected

h

by the sensor immediately after the first vehicle.
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takes an image of a front side of a vehicle. 4. The over axle weight vehicle
detecting system according to any2dre of claims 1 to 3, further
comprising: a license plate selecting section configured to eliminate a

vehicle which is not \%j/%ﬁte the axI% ‘weight regulation from the candidates
2+ of the oveFaxlé € 35 Rekeight VEHiEI Tbaggaqc}nci forMation of &Tifensd® - ™

- c coRigle fead from an image taken by the camera unit. 5, The gver axle.. .
WelgRtgveIhlcle é%ecnt‘mg system accord?ng to any of laims 1 to ﬂl farthe%

s t o r§QAPrising: s vehicle hejght sensor gonflgured tq detect g, peightofay, 1,
vehicle, wherein a vehicle whose height detected by the vehicle height

the SeNseNis below:a predetermined-valye is-eliminated-farp thescandidate of
the over axle weight vehicle. ABSTRACT SYSTEM FOR DETECTING

ove rOYERAXLE WEIGHE VEHIGEE Arteglnique for recording the front.
image of vehicles which violate 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.

3. And thé distapdeetwecrean &dle Weight detécter ahglaecting systen

according to claims 1 or 2, wherein 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



vehicle detector for taking a vehicle image is normally below 8 meters.
Under these conditions, when the aJer-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 of those
we L olihiciad peniGiel habig 1B pbSBI forviciate te AxleWeigRES P12 e

regulation are .eliminatecd qF?sed onali ense£late read frqtm the vehicle
read. Tr o < a n

|mag8%r the measured vehicle ﬁ)e%/gh%. e |mI§gersabeli1nglno’t eliminated
are stored as over axle weight vehicle images. (Fig. 5)

5. The over axle weight vehicle detecting system

according to any of claims 1 to 4, further comprising:
a vehicle height sensor configured to detect a
height ¢of a vehicle,
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.



