lfA;Bératus For Phot ographi ng Movi ng Body BACKGROUND OF THE IN@EN*?C@IFFEﬂd
of the Invention: The present invention relates to an apparatus for
ﬁphotographing a noving body such as a vehicle. Mre particularly, the
present invention relates to photographing a character sign provided on a
nmovi ng body:.:such as a license plate of a vehicle, a shape of a noving body
and a drhvefgof a noving body. Description of.-the Prior Art: - An apparatus
for photograpghing a |icense plate of a vehicle has been devel oped for the
pur pose of neasuring a tine taken to drive betmeen or annn a plurality of
spots or ronitoring vehPeaEatuscEQryBhategranh Moving BOAY appar at us

di scl osed i n Japanese Patent. Lald Cpen Publlcatlon hb Fbl 5- 325091
supports at |east two cam above a road using upper arns of installed

pol es. These caneras are sitydf he. dquns an approachi ng
vehicle in the direction:of .-??FQBF?UQF o Hb??“one of these caneras

detects the ahy cguf n@hé(efkggtMJe t he ot her” kes a pi cture of a
| i cense pIate—8¥ﬁihe—approa€§rng—ve cle. Capture. zones of the detection
canera and the enfﬁ&%@éﬁe&@@ﬁ@e@ffoﬁoréﬁéﬁéénwdaﬁh@% adP&te8prore zone

of the detection canera is positioned further upstreamthan that of the

enforcenent GHEtSgrapeing he x@@v‘rﬂﬁgrugo@f éMvmlalweldicyeng mora road into
the capture zone of the detection :

particularly, the present invention relates to

=

photographing a character sign prov1ded on a moving body,
such as a license plate of arVehicle, a-shaée of a moving
body and a driver of a moving,body.
Descrigtion of the Prior Art: - |

An apparatus for photograﬁhing a lieense plate of e
vehicle has been developedifor the purpose of measuring a.
time taken to drive between or among a plurality of spots
or monitoring vehicles breaking a speed limit, etc.. An
apparatus disclosed in Japanese Patent Laid-Open
Publication No. Hei 5-325091 supborts at least two
cameras above a road using upper arms of instailed
poles. These cameras are situated on the downstream of
an epproaching vehicle in the direction of traffic flow.
In addition, one of these cameras detects the approéching
vehicle while the other takes a picture of a license
plate of the approaching vehicle. Capture zones of the
detection camera.and the enforcement camera are SO
determined +that the capture zone of the detection camera
is positioned further upstream than that of the
enforcement eamera. When the entering of the vehicle

driving on a road into the capture zone of the detection



- canera is detected on the basis of a result of the photographing by the
detection canera, the enforcenent canera carries out the photographing
operation. A picture of a license plate of the approached vehicle can be
consequently taken. It should be noted jhat the detection canera in this
“apparatus’4s just an exanple of a vehicle detector. Since a response del ay
I's generated in every kind of vehicle detector, a vehicle noves to sone

v . : . .
extent during this response delay. Here, the enforcenent canera has a

certain agg&gegg yés&&%&%&¥d(ggetﬁgp£ éf%zogeg.régﬁgﬁfg%eFﬂgf t he novi ng

di st ance a vehrcle w natrne o sponsSe € vehicle

detectof ihotutapREHG by RHE| derasciORcaTerRe oAl LheBralnblie vehi cl o

after the ‘novenent response delay Is sti Int capture zone of the

enf or cenentam@r®’ Sar2i85CoUtetRE bREtbGLEPRENE! 8pBratibAe VRhi cle can be
taken. The novi ng di stance of the vehicle during the response delay of the

vehi cl e depbetorei sfdet eigened pyasespeethaf appeodehedl eehlitltheanehi cl e
noves outside the capture zone of the enforcenent canera during a tine

peri od (= ketcomsefquenhtlyetpbase dEtaghotléihbevabtetlettatether) fromthe
actual approach of the vehicle until the approach of the vehicle is

det ect ed bjetectieoni chmeyat &bt Shisaapbaratusofist huski aansxappdeeofan not be
taken, as shown in Fiig. 18. In Fig. 18, the capture zone of the enforcenent
camera ext@n¥ehieds 9888StPFon L1 to a position V along the direction of

the vehicle's ngxgggn%’response delay is geﬁerated in every kind of

ﬁehicle detector, a vehicle moves to some extent during
this response delay. Here, the enforcement camera has a
certain angle of wvisibility (the capture zone).
Therefore, if the moving distance of a vehicle within a
time of response delay by the thicle detector is short
enough, namely, as long as the position of the vehicle
after the movement response delay is étill'within the
capture zone of the enforcement camera, a picture of the
license plate of the vehicle can be taken.

The moving distance of the vehicle during the
response delay of the vehicle detector is determined by a
speed of the vehicle. If the vehicle moves outside the
capture zone of the enforcement camera during a time
period (= a timé of the response delay of the vehicle
detector) from the actual approach of the vehicle until
the approach of the wvehicle is detected by the vehicle
detector, a picture of the license plate can not be
taken, as shown in Fig. 18. 1In Fig._lB, the capture zone
of the enforcement camera extends from a position L1 to a

_ position V along the direction of the vehicle's movement,



3 and a vehicle speed at which a picture of the |license plate can be barely
taken, i.e., a vehicle speed at which the vehicle having passed the
position L1 takes a tine equal to a response delay tine of the vehicle
detector to arrive at the position V, 3s represented as S. That is, a
picture of:s the license plate of the vehicle whose speed exceeds S can not
be taken by the apparatus disclosed in Japanese Patent Laid-Open
Publ i cati on No. Hei 5-325091. SUMMARY OF THE | NVENTI ON Therefore a first

obj ect ,of whg B e@ilclicd\dpdd Bt WHiI®H @ iERtardN ¥ ane MmddHsdody such as
a vehicle driving at a high speed to be photographed. A second object of

t he presenpliateciianibd badrelas sakedl,y icralhl @ aenidley spedid dit whniclat a | ow
speed to be photographed as well as to attain the first object. Athird

obj ect of tthe peddaite ihaxdmg assed chengusd tad.diy ide tiakdsud ngime char act er
sign to be specified from photographs w thout perform ng various inmage
‘processi ngedved & Fr gaspange fdelay iyia eh Weavahialeidatenkor dko a
|icense plate fromthe photographs in order to- obviate a high speed
processor GFTdVeadfe %a’&q%‘a’ﬁ%&ry i Fanressnted g% Si'rrpl'lg?%tja‘-’t»i on cost.

A fourth object .of the Q'irrteésg@ i nvention is. tQ -sec enable a |license

el
plate and 6t ReCBH&Ss RASR (RPYS 9% ﬁ’geli{% ThELLused
d to the fagc j.ct ' td ‘0., 9.4 i ati '
G o Uhe LA AR BRI, YR S AT
front-1i ghtyang ddie Racdad |- aphs AV H 10 NS! 881 5-325091.

éhMMARY OF THE INVENTION

Therefore a first object of the present invention is
to reliably enable a moving body such as a vehicle -
driving at a high speed to be photographed. A second-
object of the present invention is to assuredly ehable a
moving body driving at a low speed to be photographed as
well as to attain the first object. A third object of
the present invention is to enable a frame including a
character sign to be specified from photographs without
performing various image processing such as processing
for ¢lipping a character sign such as a license plate
from the photographs in order te obviate a high speed
processor or a large capacity memory and to reduce the
implementation cost. A fourth object of the present
invention is to securely enable a license plate and other
objects to be detected by reducing inconveniences caused
due to the fact that pictures are takeh outdoors, e.g.,
variations in illuminance, the existence of buildings,
differences between the front-light and the back-light

and shadows of vehicles.



4 Afirst aspect of ‘the present invention provides an apparatus for
phot ogr aphi ng a novi ng body, conprising: photographing neans for repeatedly
phot ographi ng a capture zone, said capture zone being provided on the
downstream side in the direction of the novenent of said noving body as
viewed from a detection position; nmenory neans, which has a plurality of
menoryar eas capabl e of storing inmages obtained by nultiple photographing
operations for sequentially storing the i mges obtained by repetition of

phot ographi ng; ta Mg deheCld N Tean ﬁeotpz%%te%%' hiidi? Flovilicd said

nmovi ng body passes said detection posi speed detecti'ng neans for .
det ecti ng arSRMArAtUd £dr PHEIEEHAAP @ mRASIRP body, dinistd Sihgosi tion;

and i mage sel ecting neans for selecting at |east one from a plurality of

stored | nageRtoyddphimsirea{s sfir ddpea tudl s Pbtsrpesbhibaga ding to the
first aspect of the present invention, a predeterm ned capture zone is

r epeat edl y caipdiuony apivexl. danal)esapihice nevheb\beingg [hrodwigieah lomgelee e
sequentially stored. Wen the novi ng body passes a predeterm ned detection
posi tion, dewnstiream sidehin Héle/eiﬁmcetipassefs el morergre PHisaiR vehicle
are detected. At | east one |nage, ., an |nage including a'license plate
or a shape ®¥Ving hady R B()’fﬁf”%s%’?% 3 [efRftian Regpt iz ofeeneryel ect ed
froma plurality of stored i mages on, the basis of the detected tipge and
Speed |n Mifans SEACH 1ag & HRGFRA LY (i RIS (A TGRS HALAINS (e

processing %Cr“u{'ﬂ‘gs im hae LI R e x%?anﬁ AT PnH P SPing
operations for sequentially storing the images obtained
by repetition'of photographing; time deteeting means for
detecting a time at which said moving body passes said -
detection position; speed detecting ﬁeans for detecting a
speed.at which eaid moving body passes said detection
poéition; and image selecting means for selecting at
least one from a plurality of stored images on the basis
of said time and said speed.

According to the first aspect of the present
invention, a predetermined capture zone is repeatedly
photographed. Images obtained by the photographing are
sequentially stored. When fhe moving body passes a
predetermined detection position, the time at which the
vehicle passes and the speed of the. vehicle are detected.
At least one image, e.g., an image includ£ng a license
plate or a shape of the moviﬁg body passing through the
capture zone is selected from a plﬁrality of stored
images on the basis of the detected time and speed. In

this aspect, it is therefore unnecessary to perform image

processing such as the clipping of characters or graphics



5 which tends to be affected by the photographing environment with respect
to the i nages obtained by these takes, and necessary i mages can be securely
and rapidly obtained, thereby realizing an apparatus with its processing
burdens reduced at a | ow cost. Further,sa nunber of photographi ng nmeans can
be integrated. The detection position may be provided within a capture zone
or at an end portion of the capture zone along a noving direction of a

novi ng body In addition, it is preferable to store an i mage obtai ned from

Lho most " CGRBEn{ BERAL"+8 HEMRELeRLER BLOLHOChEoEARERTRL {akon | mage

anong the ura Menory ar eas. ry capacity of

the nmenory éﬁ@%oﬁﬁ@nléewi%ﬁ' kesgsetl tol k! 2hB3ed BLYa3hbkybo! thiRges. As a

phot ographl ng neans, a tel evision canera can evl sl on canera

is so provi ggfleads Eﬁdbﬁe@b%gﬁtr?d ﬁnaxg@gdaahhsecaabu&awoaad ghpga1g Vi deo
signal output fromthe tel evision canera includes a synchronous signal

whi ch i s syobBagneded theirabyheeplatzangaphi apphiraitag, witthi tgossi ble to
execute or control processing for alternately switching a nenory area to
whi ch t he vpdecessdgng busdensr eedaredgathe pbur gbistty ofFfuntimery ar eas,
processing for subjecting a video signal obtained by photographing to A/D
conver si on Bumpescefs phgtographiingc meansacenobed initggaadiegnal The D/ A
conversion By U ldn PosTHIon Fay be” ploviatd Within o Haptire zone o IM2!-
or at an end portion of the capture zone along a moving
direction of a moving body.
| _In addition, it is preferable to store an image
obtained from the most recent take in a memory area
storing the earliest taken image among the plurality of
memory areas. As a result, the memory capacity of the
memory means can be small even if it stores a plurality
of images.

As a photographipg means, a television camera can be
used. The television camera is so provided as to be
directed towards the capture zone. Since a video sighal
output from the television camera includes a synchronous
signal which is synchronized with the photographing
timing, it is possible to execute or control processing
for alternately switching a memory area to which the
video signal is stored among the plﬁrality of memory
areas, processing for subjecting a video signal 6btained
by photographiﬁg to A/D conversion or brocessing-for
subjecting a stored video signal to D/A conversion by

using the synchronous signal extracted from the video

signal.



6 The second aspect of the present invention provides an apparatus for
phot ogr aphi ng a novi ng body, conprising: tine detecting means for detecting
a time at which said noving body passes a detection position; speed
detecting neans for detecting a speed wiéh which said noving body passes
sai d detectsi on position; a plurality of photographing neans for

phot ogr.aphing in a correspondi ng capture zone anong a plurality of capture
zones whose boundaries are continuous or which partially overlap one

another, 2 BIUrel by oLeShdaGRRLA" e oRg obEhale Pl AYLEH Ao RGB! com

side of said detection positro Sard novi ng

ohural i Ty oo epeeacay, 9 (HARSouthpRERE e iy eho' B0y o PERRFRBTAELNC on

the basis oftfmedaétaBtang mahbflsSpeeUdefecidhng £2mbhatSaReBH aapact of
the present invention, a plurality of capture zones are set. These capture

zones are prmdvvitg Bodyhpagsessar aatestionoposieiont espead gesketit@ng N the
direction of novenent of the noving body so that they becone continuous or
partially ovesadns Hor detebtinglapbpeeli wythfwhihohogaadhmogingabedgre al so
provi ded in correspondence with these capture zones, and the respective
capt ure zonepasgespfdidgdephetiop pheiphonogaaphinglikunef Wien selecting a
necessary picture froma plurality of images obtained by the plurality of
phot ogr aphi nghAEagsarhéngcMeans: £€9%| Phosparaphingeinng SPEEESRONAANSh t he

novi ng bod asses a
g y gapture zone among a plurality of capture zones whose

boundaries are continuous or which partially overlap one
aqother, a plurality of said capture zones being provided
on the downstream side of said detection position in the
direction of movement of said moving body; and picture
selecting means for selecting at least one image from a
plurality of pictures obtained by said plurality of
photographing means on the basis of said time and said
speed.

According to the second aspect of éhe present
invention; a plurality of capture zones are set. These
capture zones are provided on the downstream side of the

" detection pdsition in the direction of movement of the
moving body so that they become continuous or partially
overlap one another. A plurality of photographing means
are also pro#ided in correspondence with these capture
-zones, and the respective capture zones are photographed
by the photographing meahs. When selecting a necessary
picture from a plurality of images obtained by the
plurality of photographing means, detection results of

the time and speed at which the moving body passes a



predeterm ned detection position are used. The sane advant ages as those of
the first aspect are thus produced in this aspect. Conpared with the first
aspect, the nunber of photographing neans is |arge but the storage capacity
is small. In the second aspect, a pluraity.of photographing neans, e.g., a
plurality of television canmeras, are provided in accordance with the fact
that acplurality of capture zones exist. Further, the provision of the
menory means corresponding with the respective photographi ng means enabl es

' bt aj b di hot, hi to_be st d

{he r ospact POSRENERRRBCREBaRRIEN HoRIEAEH' SPS, IHad T BubCets” ¢ o |
Processi Ng hayaAthyes! bBdcABskTBEC thk12e 20! aLRRdL Y LNEnBALdkARNY {0
Al D converston or processing for subjecting a Stored video sifgnal to DA

conversi on phetA98t A8pbet.or conparbadyiiRhathar ¢2p6e WkbBcok,Sicgral supplied
froman external device. In either aspect, a |oop coil can be used as a

tine detecthiagb8easE. pho€ogeaphéayl mBassaikunaryenbatckhkhaitorbge nduct ance
vari es when a magnetic nass-passes in the vicinity thereof. The passing
timng of tbepaviktwgibogmaddn therefore be apparent by providing the | oop
coil at” the detection position and detecting variations in its inductance
in the formof alnothggsegond psaect.| a pdurbildnty oifnpbothgrephjingy speed
of the inductance of the |oop coil depends on a speed of the noving body,
the | oop colPaBgn BeJdused RIUrRAitFcOf delevishgnneameras, gre

provided in accordance with the fact that a plurality of
capture zoneé exist. Further, the provision of the
memory means corresponding with the respective
photographing means enables images obtained by the
corresponding photographing means to be stored in the
respective memory means. In such a case, various
processing, e.g., processing for subjecting an image
video obtained by the photographing to A/D conversion or
processing for subjecting a stored video signal to D/A
conversion are controlled or executed in accordance with
a signal supplied from an external device.

In.either aspect, a loop coil can be used as a time
detecting means. The loop coil has a function such that
its inductance varies when a magnetic mass passes in the
vicinity thereof. The passing timing of the moving body
can therefore be apparent by providing the loop coil at:
the detection position and detecting variations in its
inductance in the form of a voltage or é phase. 1In
addition, since the varying speed of the inductance éf
the loop coil:depends on a speed of the moving body, the

loop coil can be used as the speed detecting means.



Therefore, a single loop coil may be enployed as the tine detecting neans
and the speed detecting neans. BRI EF DESCRI PTI ON OF THE DRAW NGS The novel
features believed characteristic of the invention are set forth in the
appended cl ains. The Invention itself, #owever, as well as other features
and advant ages thereof, will be best understood by reference to the
detail ed description which follows, read in conjuhction with the
acconpanyi ng drawi ngs, wherein: Fig. 1 is a view showing a systemfor

h hi ' ' ' f I f
bt Eéilﬂi Pl AR s, Sy % 5%*?@%%%%?%@5%%9 |
vehi cl es aw%vg%hé qné"ar§§°£’rﬂ§' éﬁé %%%@i%ﬁé) még}gspresen i nventi on;

Fig. 3is a.vl OW ng a capture st and second reference

exanples; Fig. 4 is a bprekrdbagtaTPERON 68 @uB! bHRWENEsOf an apparatus
according to a first enbodinent of the present i1nvention; Fig. 5is a side
vi ew showi ng an Teé angedenfe@tuded HEVistad EdPdEtals i€ apt utRezone in
the first enbodinment; Fig. 6 is a view showi ng an exanple of a structure of
a vehi cl e daiverition Faxe Set sforvh ein stivev appended anbdimsf aTkéructure of a
speed detector; Fig. 8 is a view showi ng an exanple of a structure 9
Invention itself, however, as well as other features and

advéntages thereof, will be best understood by reference
to the detailed description which folléws, read in
conjunction with the accompanying drawings, wherein:

Fig. 1 is a view showing a system for photographing
vehicles according to a first reference‘eXample of the

- present invention;

Fig. 2 is a view showing a system for photographing
vehicles according to a second reference example of the
present invention;

Fig. 3 is a view showing a capture zone in the first
and second reference examples;

Fig. 4 is a block diagram showing a structure of an
apparatus according to a first embodiment of the present
invention;

Fig. 5 is a side view showing an arrangement of a
television camera and a capture zone in the first
embodiment;

Fig. 6 is a view showing an example of a structure
of a vehicle detector;

Fig. 7 is a view showing an example of a structure
of a speed detector;

Fig. 8 is a view show;ﬁg an example of a structure



of the conbi ned vehicl e-and-speed detector; Fig. 9 is a view show ng an
exanpl e of a structure of the conbined vehicl e-and-speed detector; Fig. 10
is.a flowmhart showing the flow of a control operation in the first

enbodi nent; Fig. 11 is a conceptual view showing timng for witing into
and reading fromnmenories in the first enbodinent; Fig. 12 is a view
showing a rel ationship between a nenory to be selected and the speed of a
passing vehicle; Fig. 13 is a conceptual view showing a rel ationship

bet ween a nennrx to be selected and the speed of a passing vehicle when the
posi tion of °f hEPeoRBMRéBedeNERielgnandpepaededetesitors noved; Fig. 14 is a
bl'ock diagran1shgmﬁng a,structure of an agBaratus accordi%%rto a second

enbodi ment of t hE frededt PnV&RW ShOVERg. oRseremple @& & AR YFENESy an
t _of | eyi si d t in th d
enbod: ment ; OF: §h81B8nB1 R80T BeR R o e R BB aREE P dapt ur o zones of
respective camergg 'nlbhﬁssgpgﬁgwgﬁgﬁ%'gﬁ@%ig&'%gel%lb§ %ffEOWEBQQB show ng
e enbo XeP

the flow of a cont?él operation 1n secon di rent ; “and is a

Vi ew show ngnar88PbHI €nZ ¥Re ifl rshe cRbblimdhl; DETAI LED DESCRI PTI ON OF THE
PREFERRED ENMBODI MENTS Preferred enbodi nents according to the present 10

Fig. 11 is a conceptual view showing timing for

writing into and reading from memories in the first
embodiment;

Fig. 12 is a view showing a relationship between a
memory to be selected and the speed of a passing vehicle;

Fig. 13 is a conceptual view showing a relationship?
between a memory to be selected and the speed of a
passing vehicle when the position of the combined
vehicle-and-speed detector is moved;

Fig. 14 is a block diagram showing a structure of an
apparatus according to a second embodiment of the present
invention;

Fig. 15 is a side view showing an arrangement of
television cameras and capture zones in the second
embodiment; |

Fig. 16 is a view showing assignments of cépture
zones of respective cameras in the second embodiment;

Fig. 17 is a flowchart showing the flow of a control
operation in the second embodiment; and '

Fig. 18 is a view showing a capture zone in the
prior art. |

DETAILEDLDESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments according to the present



I nvention wll now be described hereinbelow with reference to the draw ngs.
The sane reference nunerals are given to |ike or correspondi ng structures
as .in the conventional exanple shown in Fig. 18 or reference exanples in
Figs. 1 to 3 which will be described |afgr, and so repeated explanation is
omtted. a) Reference Exanples Firstly, a description will be given as to
reference exanpl es before enbodinents in order to facilitate the

expl anation of the respective enbodi nents according to the present

i nvention. As a Iicense_flate phot ogr aphi ng apparatus for, e.g., nmeasuring
a time takenlReeREioR Wi %e@ﬂWoPeaﬁ%ﬁﬁrbbﬁguh%??i?b6¥°§p8%§hor noni t ori ng

hi cl b Kj djJimt, th t h th h
o E g 1 datoreReal BRothhcotabGr s Bhe PR P RSTePRoBOERRLR,
Lai d- Pub] | ' . I 5-325091. In,th d | 5, t.el eyi
(?b) ggﬁgraq?r%SS%? 3ig§d1§§5a°5ySaﬁfs?ﬁ?ﬁébéﬁzgﬁﬁ§8§%§§§ Sgrﬁgd% '3'82 t he
gther hand qGHﬁ?éﬁ%foHQieékgﬁp e'éhSHRegﬂegigﬁ.igeo%oﬁgfelgﬁééeh!Cle
etector 7 is, for exanpl €, a loop coil whosé inductance vari-es in

accor dance Wéi§m§1€§t§h|kﬁ?§335 %B!QhwﬁﬁéﬁeﬁiibeﬁéoaéécrIBSdVQQEBEQ
detector 7 continues to output a signal having a value representing an

exi stence ofandvedi eépedted @fplafdadilbhnNisWbmeBtadlront edge of the vehicle
approaches the vehicle detector 7 and the rear edge of the vehicle passes
over the sane 7. ah Refeesnopl Bxampllesrated in Fig. 1, the TV canera 1
Is directed in the downstreamdirection along a noving
Firstly, a description will be given as to reference

examples before embodiments in order to facilitate the

egpianation of the respective embodiments according to

the present invention.

As a license plate photographing apparatus for,

e.g., measuring a time taken to drive between or among a

plurality of spots or monitoring vehicles breaking a

speed limit, there are apparatuses such as those shown in

Figs. 1 and 2, besides the apparatus disclosed in

Japanese Patent Laid-Open Publication No. Hei 5-325091.

In thése'drawings, a television (TV) camera -l is provided

at a predetermined height above a road and on the other

hand a vehicle detector 7 is embedded in the road. The

vehicle detector 7 is, for example, a loop coil whose

inductance varies in accordance with a metallic mass

which passes thereover. The vehicle detector 7 continues

to output a signal héving a value representing an

existence of a vehicle in a period during which a front

edge of the vehicle approaches the vehicle detector 7 and

the rear edge of the vehicle passes over the same 7.

In the example illustrated in Fig. 1, the TV camera



direction of the vehicle. An angle of depression or the capture zone of the
TV canera 1 is determned so that a picture of a |icense plate of the
vehi cl e can be taken when the |icense plate exists within a rectangul ar
area in the drawing which is defined byila vehicle noving direction range:

L1 to V and a height direction range: Mn to Max. Here, L1 represents a
position at which the vehicle detector 7 is enbedded; V is positioned to be
closer to the dommstrean13|de than L1; Mn shows a n1n|nun1he|ght at whi ch
t he exi stenge, of ense e s, exp d represents a

i mum hei Bt S0 ARPERS, B ERPoPENBETEFaR AL PEBIeR LAY PoteY Bs ed. I n
this illust e f spopse Y .S y l, an

out put si arotEEeSEORnBe, She. rehEgt8Er oRR;afg 8 ol aREPLL By g3 ne B7,

rear edge ofgbPgyr eabﬁéeo@a%aes T9VEomb P& !e*ﬂgChstemﬁtaar sz thhtaaspeed of

the vehicle 1's sufficiently ITow, the rear Iicense plate of the vehicle can
be thereforgicehtdre¢ By1iibens¥ F,aareéaoi thea¢enigdaacean be thken .
interruption of the output signal fromthe vehicle detector 7. Differing
fromthe exahphethboMicensk gplate bkeésty¥ @dghia & rectahguled bawa ds the

upstream side along the vehicle noving direction in an exanple illustrated
in Fig. 2. in thesdshwingewhdphe isi flefieedebponswetidcde meoviag i gi bl y
smal |, an output signal fromthe vehicle detector 7 is generated at the
nonent the disrctéepersngenie deltocVeangprohehabtt Hirectilone ra@gestor 7. | f
a 12 speed of the vehicle is_sufficiently low, the front

Min to Max. Here, L1 represents a position at which the
vehicle detector 7 is embedded; V is positioned to be
closer to the downstream side than Ll1l; Min shows a
minimum height at which the existence of the license
plate is expected; and Max represents a maximum height at

- which the existence of the license plate is expected. In
this illustrated example, if the response delay is
negligibly small, an output signal from the vehicle
detector 7 is interrupted at the moment the rear edge of
the vehicle passes over the vehicle detector 7. If a
‘speed of the vehicle is sufficiently low, the rear
,license plate of the thicle can be therefore captured by
the TV éamera 1 in accordance with the interruptién of
the output signal from the thicle detector 7.

Differing from the example shown in Fig. 1, the TV
camera 1 is directed towards the upstream side along the
vehicle moving direction in an example illustrated in
Fig. 2. In this shown example, if the response delay is
negligibly small, an output signal from the vehicle
detector 7 isjgenerated at the moment the front edge of |

the vehicle approaches the vehicle detector 7. If a



| i cense plate of the vehicle can be captured by the TV canera 1 in
accordance with the generation of the output signal fromthe vehicle
detector 7. However, the vehicle detector 7 actually has a response del ay
to a certain extent. That is, the outpul2signal fromthe vehicle detector 7
is interrupted at the noment a response delay tinme | apses after the rear
edge of, the vehicle passes over the vehicle detector 7 in the exanple shown
in Fig. 1. Simlarly, the output signal fromthe vehicle detector 7 is

ted at th t del ' I t t he f t ed
of the vehi SRESS O oEhRcEePiELaoRs cPEt ALELERELY 7LPK.  RRSCEERBFe Shown | f
Fig. 2. A di ngl h higcl e, det ect 7.1 id t ek,
posi 1 on’ LIEARERe ) B FgeoF 1 Eafaveia 818 SRR PR arErErAehY! T80 ¥ect i on
“with Fig. s da- | ek t LakS, Lb
gLotongph ?é?f#ggnég gfg?gdggeghggtéﬁﬁg?eagé?t%ﬁéagi820%§Shbggggg. In

order to ovgigRN® FPba RhELLERIc28 §8P¥BtBy Hroken lines in Figs. 1 and 2,
the position of the vehicle detector 7 nay be shifted to a position L2

provided at the ugaévea thdevehithe aapbsterzpngctibialyi hast Be vehicle
detector 7 may be provided at a position which is set in accordance with

t he responseespbageoflelby tehbmckertatinacéatert. W Thasudb, ather patpartent ,
even when the vehicle is driving at a relatively high speed (a speed in a
.range from $2gnalSgrpm fEhg. vehicdepdetectouof 7t he lintemsuppedt etcdhebe t aken
by the TV canera 1 at any 13 position ranging fromthe position L1 to
t he positi ofpogent a response dg;ay time lapses after the rear edge
of the vehicle passes over‘the vehicle detector 7 in the
example shown in Fig. 1. Similérly, the output signal
from the vehicle detector 7 is generated at the moment a
response delay time lapses after the front edge of the
vehicle approaches the vehicle detector 7 in the example
shown in Fig. 2. Accordingly, when the vehicle detector
7 is provided at the position L1 shown in Figs. 1 and 2,
the problem explained in connection with Fig. 18 occurs,
i.e., a problem such that it is impossible to photograph
the license plate of the wvehicle driving at a high speed.
In order to overcome thié problem, as shown by
broken lines in Figs. 1 and 2, the position of the
vehicle detector 7 may be shifted to a position L2
pfovided at the upstream side of the capture zone. That
is, the wvehicle detector 7 may be provided at a positién
which is set in accordance with the response delay of the
vehicle detector 7. With such an arrangement, even whén
the vehicle is driving at a relatively high speed (a
speed in a range from S2 to S3 in Fig. 3), a picture of .

the license plate can be taken by the TV camera 1 at any



Furt-her, by taking the pictures repeatedly in a predeterm ned interval of
tinme after the rear edge (Fig. 1) or the front edge (Fig. 2) of the vehicle
i s.detected by the vehicle detector 7 provided at a position L2, the :
picture of the license plate can be takgg even when the vehicle is driving
at arelatirvely | ow speed by which the vehicle only noves to a position in
front of the p05|t|on L1 within the response delay tinme of the vehicle

det ector 7. IS, homever i npossi bl e to take the picture of the vehicle

d t | d | hi ft t.h t th
p{)!s:“t PgnaLlaPﬁgtV‘\’/r’r ee on qsffh:te’?ls D?“ﬁéi- 3 \é’te eqoa%?}?g%ogirteﬁ?& afGt er
t he det t t th

T i sl B %&%ﬁf .

Since it is RARASTHiINSL ik 10 ryﬂgxy'ég ddd&®
phot ogr aphi Rg to capture the I"S)cgen'gg)ﬁ ate after e repetltlon IT)J'sgstarted

i mage procegyi @F tH Bt é&gé@(ﬁg ctzay ¥ dhe YeHid iGensscdded® must
be carried out by the nethod disclosed in, e.g., Japanese Patent Lai d-Open

Publ i cat i on byo thdeivehili &k tid toxr Eﬁﬁﬁ.ﬁivitdédth tahpaBiltign a.2) cthe es

obtai ned by the repetition of photographing in order to select a picture in
whi ch the | ipdersereplaft echies lciapengee bl a8 feanmmige {wheressiey whent e
performed in real tine, and a large nenory capacity is required for storing
the pi ctureyedi®ls Hes Anbring et B nelatively rlgyetsndesh by Whihgebghi ng,

t hus increasing the
vehicle only moves to a position in front of the p081t10n

Ll within the response delay time of the vehicle detector
7.

It is, howevér, impossible to'take the picture of
the vehicle driving at a low speed by only shifting the
vehicle detector 7 from the position L1 to the position
L2 unless the picture taking is repeated after the
detection of the rear or front edge of the vehicle. That
is, the repetition of tekes is required in order to
obtain a wide dynamic range. Since it is not possible to
previously know the number of times of photographing to
capturé the license plate after the repetition is

~ started, image processing such as clipping of cheracters
on the license plate must be carried out by the method
disclosed in, e.g., Jaﬁanese.Patent Laid-Operl Publication

. No. Hei 4-169987 with respect to all the multiple
pictures obtained by the repetition of photographing in
order to select a picture in which the license plate is
captured. Such image processing must be perfermed in
real time, and a large memory'capecity is required for

storing the pictures and others obtained by the



| npl-ementation cost. In addition, since the pictures of the license plate
are taken in an outdoor environnent, thé inmage processing is affected by
variations in illumnance, the existence of buildings, differences in
front- and back-lights and shadows of wehicles, thereby changing the
accuracy of the license plate detection. b) First Enbodinent In the present
I nventi.on, a nethod for selecting a necessary frame fromtaken pictures is
i nproved. Wth this inprovenent, the imge processing such as the clipping
of characters is no |longer required, and the. constantty-accurate and

cost - ef f ectrepephtioyr efhphgtogrephésgecthuie dnoweasdngodhecan be reali zed.
Fig. 4 shows a structure of an apparatus according to a first enbodi nent of
t he presentipplemensativnecappar alnsaffiitionat sdnce thespdciwresg of
constituted by: a TV canera 1, an A/ D converter 2; a video nenory 3; a

vi deo cont r BRgetigengepplatg,ggp pksn AnseBt EHLEGREr GPVAFOBMeRt ehi cl e

detector 7; ﬁnd a sgeed det egt or 8. wi |l | Be Iatir descri,bed, the TV
camera 1 opEPSt &GP PTRLERSIDT dFepPf LeFE89sBYoNATIALLPRS 1Ph response to

o e 02 45 LERnhET Shi BclSobt oB phSaTYCRSTHR b LN ot o

hei ght above™a road and porntS dOw ar )
canmera is pf%h’éed?%t Baektuagwcgn ahfr sﬁsas&gngft Gensdbker tﬁer%fg gh speed
, In order to take the picture of the

of approxi mately 1/1000 secon
vehi cl e drighagig@igt ke aedutatodls Rhdr 1iR8nse plate detection.

b) First Embodiment |

In the present invention, a method for selecting a
necessary frame from taken pictures is improved. With
this improvement, the image processing_such as the
clipping of characters is no longer required, and the
constantly-accurate and cost-effective photographing with
respect to a moving body can be realized.

Fig. 4 shows a structurefof an apparatus according
to a first embodiment of the present invention. The
apparatus illustrated in this drawing is constituted by:
a TV camera 1; ah A/D converter 2; a.video mémory 3; a
video controller 4; a D/A converter 5; a system
controller 6; a vehicle detector 7; and a speed detector
8. As will be later described, the TV camera 1 operates,
for example, eﬁery 1/30 second inteival in response to an
internal trigger.

Referring to Fig; 5, the TV camera 1 is provided at
a height above a road and points downwards at a
predetermined angle. The TV camera is provided with a
function for clicking the shutter at a high speed of

approximately 1/1000 second, in order to take the picture



nanely, to obtain static inmages. The TV canera 1 outputs a taken static

i mage of the vehicle as anal og video signals. The A/D converter 2 converts
the video signals output fromthe TV canera 1 into digital data. The video
menory 3 stores the digital data obtaijed by the A/D converter 2 under the
control of.the video controller 4. The DA converter 5 converts the digital
data stored in the video nenory 3 into anal og video signals to be output
therefrom The video controller 4 controls the operations of the A/D
converter 2, the video nenory 3 and the D/ A converter 5. The video

control | er % fthesvediGle: Oriying o fihes Feasy sidhoul MHATHRTa hori zont al

h ' | f the vid I, I t pyut f the T 1. Th
vl deo cont PRREGY -4 teBerds SPafided 1RGNSy A 0 P ech BHETi%er on

t he basis gf ttahl% tgq_lsa-ﬁ:@g rit%‘gat&eéd éfg%?’t%ﬁté) eﬁﬁi%nca@ %Q%lri%?sltv%%os The vi deo

controller "4 Wwites e ou conver e video nenory

3 by usi ”gsﬁpﬁxagi%'!er%‘h%dwrcfbﬁﬁrez@é‘} [oze%ﬁaé}é\}ﬁ: e‘i&ﬁe fJﬂ%%cf G giidlRo menory

3 to supply emto the converter 0 contr er 4 uses the

D/ A conver bfcpat! EredMald TRl fled dde@algl ddit @sta/) dethesigiitdo The
systemcontroller 6 detects a position of the rear edge of the passing

vehicl e (t hempassingtorésnad dif taahiqdte) cbthided wpeashomhe basis of
outputs fromthe vehicle detector 7 and the speed detector 8. The 16
syst em cononivesrtedr ppldays thewvddretmdmoehcbhen wigheb controller 4.
The D/A converter 5 converts the digital data stored in
the video memory 3 into analog video-signals.to be output
therefrom.
The video controller 4 controls the opefations of
the A/D converter 2, the video memory 3 and the D/A
converter 5. The wvideo controiler 4 first extracts a
vertical synchronous signal and a horizontal synchronous
signal from the video signal output from the TV camera 1.
The video controller 4 generates a video memory address
for each one pixel on the basis of the thus-extracted
respective synchronous signals. The wvideo controller 4
writes the output from the A/D converter 2 to the video
memory 3 by using fhe geﬁerated address, and reads the
data from the video memory 3 to supply_thgm to the D/A
converter 5. The.video controller 4 uses the D/A
converter 5 to convert the data fed thereto into a wvideo
signal.
The system controller 6 detects a position of the
rear edge of the passing vehicle (the passing timing of.
the vehicle) énd its speed on the basis of outputs from

the vehicle detector 7 and the speed detector 8. The



commahd, a nenory address selection signal at the tinme of reading data and
ot her commands to the video controller 4. As shown in Fig. 5 for exanple,
the vehicle detector 7 and the speed detector 8 may be constituted by a
single loop coil enbedded at the positiopgll provided in front of the
capture zone of the TV canera 1. Since the inductance of the | oop coi

vari es when the vehicle passes thereover, a variation in the inductance is
detected as an electric signal to be conpared with a predeterm ned

t hreshol d val ue, thereby making it possible to.obtain a signal represented
as "a detect &Y%“b@m'a‘?]slfﬁﬁ\% istoRlgess a wrlteinameantb: extxgad for
detecting the vehic eﬁian be constituted on such a principle. Further, the

passi ng speef8f™ iNER Serssdestian Hanpt P the tige of
[ th lectri ' t put f he | ' ith t di fferent
Chroanol d varsadiny e WL R \comiids & e, Plded, dpntrcprer ©

sensitivity yhreshold value #2). Mre particularly, it is possible to
obtain the passing speed of the vehicle by conparing the electric signal

i ndicating a vari aid @hdvwh tie Fiyluc) angs \@,;g;nﬁlr%’ lmﬁaﬁa};%jzé vity

threshol d value #1 and the low sensitivity thresho and . by -

detecting a detedty 17 haideshe Wited e dasrdhresha) %é’%d&?étfé@%é’&tﬁft ed.
The speed detector 8 for detecting the speed of the vehicle can be

configured or tHadissiloagd ddils gubetkigd mt thel podietiainl pitsregd®r 7 and
t he speed detector 8 can

- in front of the capture zone of the TV camera 1. Since
the inductance of the loop coil varies when the vehicle
passes thereover, a variation in the inductance is
detected as an electric signal to be compared with a
predetérmined threshold value, thereby making it possible
to obtain a signal represented as "a detector output" as
shown in Fig. 6. The vehicle detector 7 for detecting
the vehicle can be constituted on such a principle.
Further, fhe passing épeed of the vehicle can be detected
as shown in Fig. 7 by comparingithe electric signal
output from the loop coil with two different threshqld
values (a high sensitivity threshold value #1land a low
sensitivity threshold value #2). More pafticularly, it
-is possible to obtain the passing speed of the vehicie by
comparing the electric signal indicating a variation in
. the inductance with the high sensitivity threshold value
#1 and the 16w sensitivity threshold value #2 and by
detecting a time lag t between when the two threshold
values are detected. The speed detector 8 for detecting
the speed of the vehicle can be configured on the basis

of this principle.



be constituted as a speedoneter having a structure shown in Fig. 8, nanely,
an ultrasonic or m crowave Doppl er speedoneter using the Doppler effect.
The vehicle detector 7 and the speed detector 8 can also be provided with
two photoelectric tubes P1 and P2 to be ggranged as an apparatus for
obtaining adetection tine difference t between these photoel ectric tubes
P1 and P2, as shown in Fig. 9. Fig. 10 shows the flow of operations of the
systemcontroller 6 and the video controller 4 in this enbodiment. As shown
in this drawing, in the present enbodinent, franmes taken by the TV canera 1
are sequential |y /f#he teehigle detegtero mnbriheg speed gdetectar 8 cedert er
2 (S1) while successiveLz%changing the video nenory addresses in the order

from0 to n-1°% SONFRkTYLed A% A SReRICIRte RN HET Ry FERRCHere sSiRvRct ed
S2). Th I d dd d | bed dd
Sot bt i vel y STATIT By DT ReeheREFT BEo0E (T TLFP 0TS BOPRAThe vi deo
3ir 1.t h. [ dd =0
e oo f1 od THEASGH e hduds WRBSofl of HEFect, | FHE PRAREYe 0] 052

second 1 ae JEAIRLYG, aftds ViR e B0 4o AUULS5 58 “odls ]a140 BY Bedtllalgare

menory, respectively. _ s assumed as an exanple, the operafion
such that: a ied i6wd 'BRELEE] 8ELHLEOt@bés AE AR b efo Ape 2aPhdRfedi §8 POI Nt

is witten into the fourth frane nenory (the video nmenory address = 3);
anot her st atidn i dfgierd that £6r t bBaiRkhg f 4 ad@téSti6h t tole | @1 oféhenéér &t

frame nenory (the video nenory address =
between these photoelectric tubes Pl and P2, as shown in
Fig. 9.

Fig. 10 shows the flow of operations of the system
controller 6 and the video controller 4 in this
embodiment.

As shown in this drawing, in the present embodiment,
frames taken by the TV camera 1 are sequentially written
into the video memory 3 through the A/D converter 2 (S1)
while successively changing the video memory addresses in
the order from 0O to n-1 (S3) until the reaf edge of the
passing vehicle is detected (S2). The video memory
addresses described here mean addresses for selectively
specifying the frame memories which are provided in the
video memory 3 in accordance with a number of frames. A
video memory address = 0 is spedified to a first frame
memory; a video memory address = 1, to a second frame
memory; and a video memory address = n-1, to an n-1lth
frame memory, respectively. When n = 4 is assumed as an
example, the operation such that: a static image related
to a frame oStained at a given time point is written into

the fourth frame memory (the video memory address = 3);



0); -and a static inmage related to a following frane is witten into the
second franme nenory (the video nenory address = 1), is carried out in the
video nenory 3 by repeating the steps S1 to S3 as shown in Fig. 11. Wen
the rear edge of the vehicle is detected by the vehicle -detector 7 at a
point in tinme during which the steps S1 to S3 are repeated (S2), the system
controller 6 turns off the wite command signal. In response to this
operation, the systemcontroller 6 perforns the vehicle speed detection

processi ng §S4L§ That i.,s, the systemcontroller 6 detects the speed of t he
vehi cl e on3PRENBIsEEAEAG Hage Felatrdmtoné a5t fFamec iy "F1tHaD syst em

|1 ,6.d ' ich f . i C i b d
from _naneitOusRen flER e hrishe wiFoCH THoe WG Rampash SHHIRR L be r oad
f t Re .basi f 5).. .St t I 6
[ ;gtrpesotnheaﬁéagﬁl?zr??msr%h‘ﬁgdﬁh‘% ?2’-33'%5%%[ Etcéﬂ ?aerfggﬁl?iyl}é?ergag{éngganyf rame

menory in @eg%%n%heea‘ the %é&@ﬁg@éﬁgﬁo‘éfﬂﬂ@%%&% The video

controller 4 reads the static 1nmag rom-a frame menory having a

nenory adde@agesd INQNdig Gdraildd DUROTFRRMAEEEA rindrd} id boyf frame
menories in the video nenory 3. The video controller 4 converts the read

static i magepeéattd ngntthe tapsial Jgisd a3y shwiwig dha iy A ldonverter 5 (S6).
The operation then returns to the step S1. Fig. 12 conceptually shows the
phot ogr aphi ng Whe®h diber atedagn edgeciofi Thecalehderlehyig hsseaimed rhyt the
operations. In this drawing, it is assuned that the nunber of frane
vehicle detector 7 at a point in time during which the
steps'81 to S3 are repeated (szj, the system controller 6
turns off the write command signal. In response to this
operation, the system controller 6 performs the vehicle
speed detection processing (S4). That is, the system
controller 6 detects the speed of the vehicle on the
basis of the output from the speed detector 8. The
system controller 6 determines which frame memory the
static image must be read from, namely, which frame the
static image is related to and must be read from, on the
basis of the detected speed (S5). The system'controiler
6 issues the read command to the video controller 4 by
éddressing any frame memory in accordance with the
thus;obtained video memory address. The video controller
4 reads the static image data from a frame memory having
a memory address corresponding to this command among a
plurality of frame memories in the video memory 3. The
video controller 4 converts the read static image data
into the video signal by using the D/A converter 5 (S6).

The operation then returns to the step Sl.

Fig. 12 conceptually shows the photographing



menories is four, simlarly to that in Fig. 11. Anong the static inage data
obt ai ned by the continuous photographing operation, a frame stored in the
first frame nmenory is represented as #1; a frane stored in the second frane
menory, #2; a frame stored in the third fgane nenory, #3; and a frane
stored in the fourth frane nmenory, #4, respectively. As shown in Fig. 5, a
zone extending fromthe position L1 to the position V is the capture zone
of the TV canera 1 in this enbodi nent. The di stance which the rear edge of
the vehicle noves within the response delay tinme of the vehicle detector 7

vari es in acPBRIAFLOMWMIHCR Jéhirgad 1gslepyadhess CANGT Py PEAT P ne in
i he- cent oot e SEATRG’; 1 oo A8 SHIen RS CEIeC CBE It ¢ S ¢l o
whon t he- speBgtPEEeF 4L B RS 3o Bihe U6, W 45 ity D€ P01 o
oo dance wiTh Sy prae e e e O et

processi ng s phdtdyrdpHRid Gpdrdtitd,| s ddderel a becanes

unnecessary. - Further, the dynam c range can be w dened. Since each frane
menory of the&ramée meims is3 tepridderitea dgy #lsedh aFratwvetorediih tHe the

menory capacity 20 can be reduced. Since the clipping of characters is
avoi ded, t he seeiornd diratnieo mepdortyhe #it ectfiramepestfcredhnige the third
frame memory, #3; and a frame stored in the fourth frame
memory, #4, respectively.

As shown in Fig. 5, a zone extending from the
position L1 to the position V is the capture zone of thew

- TV camera 1 in this embodiment. The distance which the
rear edge of the vehicle moves within the response delay
time of thé vehicle detector 7 varies in accordance with
a vehicle speed as indicated by a solid line in Fig. 12.

~ Thus, in order to capture the license plate of the
passing vehicle in the center of the frame, the frame #1
may be selected when the vehicle speed is in-a zone
extending from S1 to S2 and the frame #3 may 5e selected

-when the -speed is iﬁ a. zone extending from S2 to S3, for.
example. In the previously-mentioned step 5, the wvideo
memory address is determined in accordance with such a
principle.

According to the present embodiment, processing such
as clipping of the license plate therefore becomes
unnecessary. Further, the dynamic raﬁge can be widened.
Since each ffame memory of the video memory 3 is

alternately used as shown in Fig. 11, the memory capacity



caused by, for exanple, a difference between the front- and back-lights, is
prevented. Further, when the vehicle detector 7 and the speed detector 8
(or conbi ned vehicl e-and-speed detector) are noved to a position L3 which
is provided to be further downstreamthen L1 and further upstreamthan V as
shown by the broken lines in Fig. 5, the timing for turning the wite
command_off is shifted as shown in Fig. 13. Wth this shift, it is not
necessary to select a frame in accordance with a vehicle speed. In the
exanple of Fig. 13, the nenory address #4 related to the sane frame may be
sel ect ed regéﬁidllé%erﬁu‘\?%‘h cl irgecthe Hohinpingtf eharactershésvehicl e
must not be such a hi eed that the distance, for which the vehicle
noves in a pfeeda/ @%B%H}°H%F+%@ 9ﬁ|E%et@%t%ﬁﬁ%ﬁﬁraﬁﬁfﬂﬁm?Pﬁ?ng of

the TV canera 1 d ates fromthe tim or tur of f comand,
exceeds the ‘iaa‘tﬁ?ff\él’%on °f. e’é?m%‘g%oln?i %ﬂﬁ%ﬁ%ﬁ?%g"e‘ﬂ %ﬂ%wfﬁ t"ruct ure
f a d d t of th t tion.
P chi o B JREERT ELOREA? R oREalEnE R T Conver tors 2 and the vi deo.
menories 3 are pff‘&téﬁér' ”wﬁeR'Hﬁé' YEN18 { e SYSLEBL! vo?ﬁasrcﬁasﬁbaehhe

drawi ng). A suffix fs grven to a reference nuneral of each” nenbe
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nuneral of each nmenber belonging to a second system respectively.
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the downstream than L1 and further upstream than V as shown
by the broken lines in Fig. 5, the timing for turning the
wfite command off is shifted as shown in Fig. 13. With
this shift, it is. not necessary to select a frame in
accordance with a vehicle speed. In the example of Fig.
13, the memory address #4 related to the same frame may
be selected regardless of vehicle speed. However, the
speed of the vehicle must not be such a high speed that
the distance, for which the vehicle moves in a period
(1/30 second) during which the photographing timing of
the TV camera 1 deviates from the timing for” turning off
the write command, exceeds the capture zone L.

c) Second Embodiment
Fig. 14 shows a structure of ah apparatds according

to a second embodiment of the present invention. In this
embodiment; the TV cameras 1, the A/D converters 2 and
the video memories 3 are provided in a plurality of
systems (two systems in the drawing). A suffix "-1" is
given to a reference numeral of each member belonging to

a first system, while a suffix "-2" is given to a

reference numeral of each member belonging to a second



canmeras 1-1 and 1-2. In addition, this enbodi nent operates by an external
trigger as different fromthe enbodi nent shown in Fig. 4. Fig. 15 shows an
arrangenent of the TV caneras 1-1 and 2-2 in this enbodi nent. As shown in
the drawi ng, the TV caneras 1-1 and 1-2lare provided al ong the noving
direction of the vehicle in an offset manner so that their capture zones
becone :at | east continuous or, nore preferably, partially overl appi ng one
another. Wth such an arrangenent, a) the TV canera 1-1 can phot ograph the

vehicle drivin omthe 03|t|on L1 to the p03| Vl nane t he
vehicl e \mO§<¥ d‘ﬁ%sl? Yelre ShetidRy %fé)c%’h 0}5 the TV

1-2 h th le d f t t V1itoth
bosi 11 on V2 TR BSF o R, T o o SR i 4 R b endi ng trom
S2 to S3 del t £t 7
showﬁ i n) Fi g. H%é%équ 1r%ﬁis)hrisof/\}zrs tehlgyf% oW o%ndpré’ﬁ‘ Vsle%'lns c?ﬂ‘h%e s%tem =
control ler Grandddie vy dap SHORFAT Sfrihddy 1dU %ﬁmx{@nfroﬁstﬁéom in the

drawi ng, the systemcontroller 6 first vvalts until the rear edge of the
passi ng vehiekibodiimeitt efiicéh bdn tHgvehi cl e detector 7 (S1). Wien the rear

edge of the vehicle is detected by the vehicle detector 7, the system
controller 6 supiigs ¥xtstiows dn iggeEngsnprat of dcH W \Camaea@sl41t 1 and
1-2 (S2). The TV caneras 1-1 and 1-2 photograph by clicking 22 the
shutters at amchiyi2 sigecthis emipodinent ¢l \Ad /sloph sigt orhe idrawispgnstheo t he
external trigger signals. If .
TV cameras 1l-1 and 1-2 are provided along the moving
direction of the vehicle in an offset manner so that
their capture zones becomé at least continuous or, more
preferably, partially overlapping one another. With such
an arrangement, a) the TV camera 1-1 can photograph the
vehicle driving from the position L1 to the position V1
'(namely, the vehicle whose speed is in a range extending
from S1 to S2) and, b) the TV camera 1-2 can phofograph
the vehicle drivinglfrom the position V1 to the position
V2 (namely, the vehicle whose speed is in a range
extending from S2 to S3), withiﬁ the response delay time
of the vehicle detector 7, as shown in Fig. 16.

Fig. 17 shows the f;ow of operations of the system
controller 6 and the_&ideo controller 4 in this
embodiment. As shown in the drawing, the system
controller 6 first waits until the rear edge of the
passing wvehicle is detected by'the vehicle detector 7
(S1). When the rear edge 6f the vehicle is deteéted by
the vehicle detector 7,lthe system controller 6 supplies

external trigger signals to the TV cameras 1-1 and 1-2

(S2). The TV cameras 1-1 and 1-2 photograph by clicking



the speed of the passing vehicle is in a range extending fromSl to S2, the
TV canera 1-1 captures pictures of the license plate. |If the speed of the
passing vehicle is in a range extending fromS2 to S3, the TV canera 1-2
captures simlar pictures. The pictures22aken by the TV caneras 1-1 and 1-2
are convertred into digital data by the A/D converters 2-1 and 2-2 under
control, of the video controller 4 and the systemcontroller 6. The system
controller 6 supplies the wite conmand signal to the video controller 4
for witing the thus-obtained digital data into the corresponding video
menori es 3- Yhanshntter38)at Ehdrighs tspresbfi @ppsroGimetedct sLAMOGpeed of the
passi ng vehicle on the basis of the output fromthe. speed detector 8 ($4).
Wien t he sp&egansl day casnenge o e mxtsamed IWwigger|sianrals + hekf of t he
video nmenory 3-1 or 3-2 in accordance with the detected speed. That is, the
syst em cont &8 P& Qfodihe mRsing yeh @y 15 i Fange SERPdtngn a

t ' f S| 2 th i d 3-2 th dis i
a T ange. ext GRA G n D (Y e S AR BT OF O Shdehe |
d ' | t I ' | at ed
o the sel crairiaitds, 14 e gt the bddind VLA AT R0 %) |

this manner 5 the Qi ivénde 'U%Le&og éi}gxg I SENSG DR} CchdrPeL P ef erably

obt ai ned w t hout “perform ng Vi 3 processing such as cli pping
processi ng Fapiaiad tLinki i tpectisanse plate, simlarly to the

above-descri bed first

The pictures taken by the TV cameras 1-1 and 1-2 are
converted into digital data by the A/D converters 2-1 and
2-2 under control of the video controller 4 and the
system controller 6. The system controller 6 supplies
the write command signal to the video controller 4 for
writing the thus-obtained digital data into the
corresponding video memories 3-1 and 3-2 (S3). The
system controller 6 detects the speed of the passing
vehicle on the basis of the output from the speed
detector 8 (S4). When the speed is detected, the system
controller 6 selects either of the video meniory 3-1 or
3-2 in accordance with the detected speed. That is, the
system controller 6 selecté the video memory 3-1 when the
speed is in a range extending from S1 to S2 or the video
memory 3-2 when the speed is in a range extending from S2
to 83 (S85). The system contfoller 6 éends the read
command signal to the.video controller 4 so thaf the
picture related to the selected video memory is output
through the D/A converter 5 (S6).

In this manner, the picture including the license

-plate can be preferably obtained without performing video



embodi nent. Further, the dynam c range of the speed related to the
detectian is also relatively enlarged, and the picture can be taken in a

wi de range of, e.g., 0 - 120 knih. \Wen the capture zones of the TV caneras
1-1 and 1-2 partially overlap one anot3¥er, there is a possibility that the
picture of “the license plate of the vehicle whose speed is close to-S2 i.s
taken by both the TV caneras 1-1 and 1-2. Accordingly, it is not required
to strictly set the threshold value for judgnment to S2 in the step S5. That
is, the threshold value may be a value which is close enough to S2 and an
al | owabl e ePFOCESHFLNhSUG &hFIERRINGE RREFassing ff ARARAFIRFL MR nent
shown in Fi 4.i.s conpared with that shown in Fig. 14  the enbodi nent in
Floa s miPs AdeTm doiaray (3t T s erfbvesinaohitR e the
nunber of T s | So S t a ; ' nbodi nent
in Fig 4 ca\é“%%\%’“{a%%‘%'ne?penslévre’ struct ﬁir ﬁﬁr‘ﬁ%‘%&fg%ﬁ% %éﬁ%ecgnbodi ment
|| 1ustrated e ettt tid'Gdtddtlidiptad AL J AN AL ErVarhed, and

non-illustrated illumnator, which | eads to such a di sadvant age t hat the

appar at us cafle @idtifrdRidt G NEkeiOStn i ilE aaftfe It e G0, e under st ood
fromthe fact that the capture zone of the TV canmera 1 nust be illum nated

I n order tol@d&mAh.photograph the license plate at night or in cloudy

weat her and the entire 24 capture zone is enlarged because of the use of
the two TV caner &hem the eapodiersones ¢ ched AV tdmweatns idermamd) 1-2

partially overlap one another, thgre is a possibility
that the picture of the license pléte of the vehicle
whose speed is close to S2 is taken by both tﬁe TV
caﬁeras 1-1 and 1-2. Accordingly, it is not required to
strictly set the threshold value for judgment to S2 in
the step S5. That is, the threshold value may be a value
which is close enough to S2 and an allowable error for
the threshold value may be large.

When the embodiment shown in Fig. 4 is compared with
that shown in Fig. 14, the embodiment in Fig. 4 is more
advantageous with regard to cost. In other words, since
the number of TV cameras-l is small, the apparatus
according to the embodiment in Fig 4 can have an
inexpensive structure. Furthermore, in the embodiment
illustrated in Fig. 14, the illuminated area is enlarged
by a non-illustrated illuminator, which leads to such a
disadvantage that the apparatus cost or the maintenance
éost is increased. This can be understood from the fact
that the capture zone of the TV camera 1 ﬁust be
illuminated'in order to clearly'photograph the license

plate at night or in cloudy weather and the entire



the i-llum nnated area. On the other hand, the nmenory capacity in'the
enbodi nent shown in Fig. 4 nust be larger than that in the enbodi nent
illustrated in Fig. 14. d) Addendum Al t hough the above expl anati on has been
given as to an exanpl e of photographingyghe license plate, the present
i nvention i-s not restricted to the license plate. For exanple, the present
I nvention may be applied to such a use as taking-a shape of a vehicle or a
figure of a vehicle driver in the formof pictures (if the rights to
portraits 0, be | der rihe | £ hough e esgnt

(Eé r@a%gné 1%e%8g%??ggsgggau£g éfeéﬂﬁ?%%gpﬁg tﬁg tﬁé 23

I nvention ha een descri an exanp ot ogr ap

detecting %difragdoh Dhe2piEbhshent 11d FLF1 | 2 TBRDEERY OwthEneAgYent | onal

exanpl e shown I n Fig. e picture may* ecting a front edge

of a vehi clend NiiDemPRaBedodras. t Nn CORY CHLhOPahaRd2BhE mBmbEg. 2. This
nodi fication can easily be facilitated for persons skilled in the art by

referring teapaeitysthoshecaenboldirenteshtimappl FLGL i 4nmust B& Yhayeirs
Claimed is: 1. An appar atus for photographi ng a novi ng body,
conpri si ng: tipdmt tiga tipbn ngheeemboddmentpithledtyapedt dyr Bpgi n§4a capture
zone, said capture zone being provided on a downstream side al ong an
advanci ng direct@dnrddendus novi ng body as viewed froma detection

position; menory_ neans, which has a plurality of mepory areas
Although the above explanation has been given as to

an example of photographing the license plate, the
present invention is not restricted to the license plate.
For example, the present invention may be applied to such
a use as.taking a shape of a vehicle or a figure of a -
vehicie driver in the form of pictures (if the rights to
portraits do not have to be considered).

Further, although the present ihventioﬁ has been
described only as an.example which photographs by
detecting a rear edge of a vehicle in a similar manner to
the conventional example shown in Fig. 1, the picture may
be taken by detecting a front edge of a vehigle in the
same way as the conventional example'in Fig. 2. This
‘modification can easily be facilitated for persons
skilled in the art by referring to thé disclosure of the

present application.



bei ng" capabl e of storing images obtained by a plurality of times of

phot ogr aphi ng operations, for sequentially storing Phe—+ﬂages—ebLa+ned—by
repetition of photographing; tinme detecting neans for

whi ch sai d noving body passes said detec2zdon positio ﬂ Mlm IEIE!HE
means for detecting a speed at which said noving bod ction
position; and image sel ecting nmeans for selecting at |east one froma
plurality of stored imges on the basis of said tinme and said speed. 2.

An appar at Whats setCratméditscl aim 1, further conprising nmeans for updating

contents of said plurality of nenory areas by storing an inage obtained by
a nost recent photographing In a nmenory area storing an i mage obtai ned at

an earliest tine anong a plurality of said nenory areas. 3. An
apparatus ds set foﬁ%haPﬂa€$5P%1ﬁprvmkﬁﬁﬁgF%E@%P$h%t%@Vhﬁ%lh@dﬂeans
conprises a television canera 26 directed towards said capture zone,

sai d tel eviE"HF L&Y A generating a video signal mhich includes a
synchronous sig nized with_a tim and

representing a 9%3?€g$§€é§ﬁngn%%%nsaﬁ%rsﬁfﬂpgﬁﬁgi%f ?ﬁgﬁgggnp?ises:
means for Q%%ﬁéﬁ%é ﬁéjdséﬁaﬁéég He ébﬂgaﬁei§§”b§8+ﬁd¥ad88 §|gnal; and

means for a ernate s tc nenory area storing said video signa
anong SaJC’d&*ﬁé%fé&moélagnﬁiang an advancing direction of said

moving body as viewed from a detection position;

memory means, which has a plurality of memory areas
being capable of storing images obtained by a plurality
of times of photégraphing operations, for sequentially
storing the images obtained by repetition of
photographing;

time detecting means for detecting a time at which
said moving body passes said detection position;

speed detecting means for detecting a speed at which
'said moving body passes said detection ﬁosition; and

image selecting means for selecting at least one
from a plurality of stored images on the basis of said
time and said speed.
2. An apparatus as set forth in claim 1, further
comprising means for updating'contents of said plurality
of memory areas by storing an image obtained by a most
recent photographing in a memory area storing an image
obtained at an earliest time among a plurality of said
memory areas.
3.  An apparatus as set forth in claim 1, wherein

said photographing means comprises a television camera



areas in accordance with extracted synchronous signal. 4. .___An appar at us
as set forth in claim3, wherein said video signal generated by said

tel evision camera is an anal og signal, and said appaiﬂu "ﬂ&ﬂﬂﬂﬁﬂt&uu
conprises: A/D converting neans for corerting said ¥ o rat ed

by said television camera fromanalog to digital; and “means' for donfroll i ng

said A/D converting neans in accordance wth said extracted synchronous
signal. 5. An apparatus as-set forth in claim4, further conprising:
D/ A convert idigrented towardsveaid capture stoned sat@otelewhsiénom digital
to anal og; and neans for -controlling said DA converting neans in

accor dance #aneLEdiILREX2BERSG B sYHESP oPidRa L winkFh Bncludes g apparatus as
set forth in claim1, wherein said tinme, detecting neans,includes a | oop

coi | which iYFREAYS 1802 FERERIPRIZHDF RN antrBHRE et PRduct ance

[ wh id ' bod in th icinjty t f. 7. A
Appar at s aPRRTOTERRRENG SHa ARt SseRrLRg 4 pbotodeartedotinds. aatls
el ud | . : : : e i 0 4 wh
i ncludes a | oop qgéi?m@gﬁgﬁégﬁg£g¥#g§%%ﬁ%?ﬁ€£?5g§§ec i on position an ose

i nduct ance varies W 0 a speed of said noving body

when sai d nmoving d?é’&'a{spf‘éfeéxkﬂaé@fnr%i§£ﬂ&t¥yﬁ?ﬁféﬂéus8s\i;\%nal £Rogppar at us
co oop coi l

as set forth in claim1, further rrsing a Ich 1's provided
at said said video signal; and .

means for alternafely switching a memory area for
storing said video signal among said plurality of memory
areas in accordance with extracted synchronous signal.
4. An apparatus as set forth in claim 3, wherein
séid video signal generated by said television camera is
an .analog signal, and

said apparatus further comprises:

A/D converting means for converting said wvideo
signal generated by said television camera from analog to
digital; and |

means for controlling said A/D converting means in
accordance with said extracted synchronous signal.

5. - An apparatus as set forth in élaim 4, further
comprising:

D/A converting means for converting said stored
videp signal from digital to analog;'and

means for controlling said D/A converting means in
accordance with said extracted synchronous signal.

6. An apparatus as éet forth in claim 1, wherein
said time detecting means includes a loop coil which is

provided at said detection position and whose inductance



detection position and whose inductance varies with a s

Mg
to a speed of said noving body when said noving body passes i mgil NIty
thereof, said | oop coil being shared by said tinme det ﬂ“\“\ﬂ\lw “ﬁsai d

d cd o)

speed detecting neans. 9. An apparagus as set fo

wherei n said-detection position is provided within said capture zone. 10.
An apparatus as set forth in claim9, wherein said detection position is
provi ded at an end portion of said capture zone al ong an advanci ng

di recti on ofvemales nmivengsébdymoding bodyAnpagyss ainsthervpbdhogyaphi ng a
novi ng body, conprising: tinme detecting neans for detecting a tine at which
sai d novi ng thelsepfisses a detection position; speed detecting neans for
detecting a speed at which said noving body passes said detection position;
a plurality Bf phot odfapPPAGRREANSs 3l 9T 4ini & ehaimgl apWkerein
correspondi ng capture_zone anpng a plurality of capture zones whose
boundari es & O%E?%%ogﬁt%?thﬂgc%eﬁ%ﬁt+%ﬁ}$d%%e?I Bnechhovhigh is

I lit f id t bej | ded tr i de of id
et ot on pdATEISE SRS af IR EmeFNn (R PeLtTon Brd PR APREEERS® ang

Cpecd, a1 ool o o paSe oot ifap BRIl 0805 Tndeedioh ety sara

speed, at |east one Image oma p pi o by .sai d '
plurality ofnPOIISRP WHeNEERSa moving body passes in the vicinity i

thereof.
8. An apparatus as set forth in claim 1, further
comprising a loop coil which is provided at saia
detection position and whose inductance varies with a
speed corresponding to a speed of said moving body when
said moving body passes in the vicinity thereof, said
loop coil being shared by said time detecting means and
said speed detecting means. |
9. . An apparatus as set forth in claim 1, wherein
said detection position is provided within said capture
zone.
10. An apparatus as set forth in claim 9, wherein
said detection position is provided at an end portion of.
said capture zone along an advancing direction of said
moving body.
11. An apparatus for photographing a moving body,
comprising:

time detecting means for detecting a time at which
said moving body passes a detection position;

speed detecting means for detecting a speed at which

said moving body passes said detection position;



12. - An apparatus as set forth in claim 11, furthEL_QQHDLL§lIEL{}__Hﬁj
plurality of menory neans which are provided in corre:Fondence w th sai

plurality of photographi ng neans and each of which stoMHﬂd’!,mﬁﬂutﬂm{ Red

by a correspondi ng phot ographi ng nmeans. 3. An appa¥

in claim112,- wherein said plurality of photographing neans c mplti st & -
plurality of television canmeras each of which is directed towards the
correspondi ng capture zone anong said plurality of capture zones and

generates a videOasbgﬂﬁélie?regephbﬁs PEPhOHE aRBEAs| BBER. o¥4which AN
apparatus as set forth in claim13, m%erein said video signals generated by
sai d plural ipyoedgtephsi ai corcaspoadingecaptupg sof8abmongnd sai d apparat us
further conprises: neans for controlling tinmes at which each of said
plurality ofpleralityonfcaaptusephonegrupbbse boufi@amipkurakity of A/ D
converting means which are provided in correspondence with said plurality
of phot ogr apPPRELREANS @RdWB4rE pautipilly overndaproneeansthed.cenvert said

vi deo signals generated bé_said plurality of television _canmeras from anal og
to digital, RRRaLitynaf 8Bid; reaturg ganes; bedngi Bravidsdi RE Supplied to a

di AW d [Lin Ld pl [i f A/D
Converting ntaNeeFRealcstaane af”?ﬁ”ésﬁéérﬁﬁﬁhé8§+tﬂ§pi%hanﬁy‘é%ﬁr-Lﬁnys% wth
phot ogr aphi ngs i 085 a}Pection”Be2BRFEhYS185 BEhyLOLE] I N claim 14,

further
picture selecting means for selecting, on the basis

of said time and said speed, at least one image from a
plurality of pictures obtained by said plurality of
photographing ﬁeans.-
12. An apparatus as set forth in claim 11, further
comprising a plurality of memory means which are provided
in correspondence with said plurality of photographing
means and each of which stores an image obtained by a
corresponding photographing means. |
13. Ah apparatus as sét forth in claim 12, wherein
said plurality of photographing means comprise a
plurality of felevision cameras each of which is directed
towards the corresponding capture zone among said
plurality of capture zones and geherates a video signal
representing photographed image.
14. An apparatus as set fofth in claim 13, wherein
said vidéo.signals éenerafed by said plurality of
television cameras are analog signals, and

said apparatus further comprises:

means for cohtrolling times af which each of said

plurality of television cameras photographs;



conprising: D/A converting neans for converting said video signals stored
in said plurality of nenory neans fromdigital to an : r

conttolling said D/A converting neans in synchroni sm w raphi ng
timng. 16. An apparatus as set for28 in.claim 11?’"["ﬂg]magﬁ ﬂﬂ"ﬁe
detecting nmeans includes a loop coil which is provided at &al 3]
position and whose inductance varies when said noving body passes in the
vicinity thereof. 17. ~ An apparatus as set forth in claim1l, wherein
sai d speed detect angloradsitynelfud¢® coapeftihg weaak ahdchr avieded at
detection positions and whose inductances vary wth a speed correspondi ng
to a speed oprewidedoinngobreppandence witbyvesaddbpdyrpdddysofn the vicinity
t her eof . 30 18. An apparatus as set forth in claim211l, further

conpri si ng aphotporarhing srans gndyvsadd pluzaldtyeprdcmeBRIyodeENSn and
whose inductance varies wth a_speed,correspondin% to a speed of said
nmovi ng body #REnCERVETHFRAG Wi Sdgpale, IPRETHTEANPYy SBHE eof , sai d | oop

il bei h d id ti .det ect d i d detecti
means. 100 “BIUERLIES B re IR0 GaRhrR ArainPop Lo o oag s
det ecti o LEd ' ' it hi.n .sai.d . . Al
Covaraton BoBRER"e pllr Ul WS O S GHIS iilng "

supplied to a corresponding memory means; and

means for controlling said plurality of A/D
converting means in accordance with synchronous signals
in synchronism with photographing timings.

15. An apparatus as set forth in claim 14, further
comprising:

D/A converting means for converting said wvideo
signals stored in said plUral;ty of memory means from
digital to analog; and

means for controlling said D/A converting means in
synchronism with a photographing timing.

16. An apparatus as set forth in.claim 11, wherein
said time detecting means includes a loop coil which is
provided at said detection position and whose inductance
varies when said moving body passes in the vicinity
thereof. | |

17. An apparatus as set forth in claim 11, wherein
said speed detecting means includes loop coils which are
provided at detection positions and whose inductances
vary with a speed corresponding to a speed of said moving
body when said moving body passes in the vicinity

thereof.



sai d detection position is provided at an end portlo ture zone

al'ong an advancing direction of said ”01'0“9 o f/mmIll’ll"’llilﬂllfI"I

>

18. An apparatus as set forth in claim 11, further
comprising a loop coil which is provided at said
detection position ands whose inductance varies with a
speed corresponding to a speed of said moving body when
said moving body passes in the vicinity thereof, said
loop coil being shared by said time detecting means and
said speed detecting means. |

19. An apparatus as set forth in claim 11, wherein
said detection position is provided within said capture
zone.

20. An apparatus as set forth in claim 20, wherein
said detection position is provided at an end portion of
said capture zone along an advancing direcfion of said

moving body.



