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APPARATUS FOR PHOTOGRAPHING 
MOVING BODY 

This is a Continuation of application Ser. No. O8/534.004 
?led Sep. 25. 1995 now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an apparatus for photo 

graphing a moving body such as a vehicle. More 
particularly. the present invention relates to photographing a 
character sign provided on a moving body. such as a license 
plate of a vehicle. a shape of a moving body and a driver of 
a moving body. 

2. Description of the Prior Art 
An apparatus for photographing a license plate of a 

vehicle has been developed for the ptu'pose of measuring a 
time taken to drive between or among a plurality of spots or 
monitoring vehicles breaking a speed limit. etc. An appara 
tus disclosed in Japanese Patent Laid-Open Publication No. 
Hei 5-325091 supports at least two cameras above a road 
using upper arms of installed poles. These cameras are 
situated on the downstream of an approaching vehicle in the 
direction of tral?c ?ow. In addition. one of these cameras 
detects the approaching 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 camera. When the entering of the vehicle 
driving on a road into the capture zone of the detection 
camera is detected on the basis of a result of the photo 
graphing by the detection camera. the enforcement camera 
carries out the photographing operation. A picture of a 
license plate of the approached vehicle can be consequently 
taken. It should be noted that the detection camera in this 
apparatus is just an example of a vehicle detector. 

Since a response delay is generated in every kind of 
vehicle detector. a vehicle moves to some extent during this 
response delay. Here. the enforcement camera has a certain 
angle of visibility (the capture zone). Therefore. if the 
moving distance of a vehicle within a me of response delay 
by the vehicle detector is short enough. namely. as long as 
the position of the vehicle after the movement response 
delay is still 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 time of the 
response delay of the vehicle detector) from the actual 
approach of the vehicle until the approach of the vehicle is 
detected by the vehicle detector. a picture of the license plate 
can not be taken. as shown in FIG. 18. In FIG. 18. the 
capture zone of the enforcement camera extends from a 
position L1 to a position V along the direction of the 
vehicle’s movement. 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 
time equal to a response delay time of the vehicle detector 
to arrive at the position V. is represented as S. That is. a 
picture of the license plate of the vehicle whose speed 
exceeds S can not be taken by the apparatus disclosed in 
Japanese Patent Laid-Open Publication No. Hei 5-325091. 

SUMMARY OF THE INVENTION 

Therefore a ?rst object of the present invention is to 
reliably enable a moving body such as a vehicle driving at 
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2 
a high speed to be photographed. A second object of the 
present invention is to assuredly enable a moving body 
driving at a low speed to be photographed as well as to attain 
the ?rst object. A third object of the present invention is to 
enable a frame including a character sign to be speci?ed 
from photographs without performing various image pro 
cessing such as processing for clipping a character sign such 
as a license plate from the photographs in order to 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 taken outdoors. e.g.. 
variations in illuminance. the existence of buildings. dilfer 
ences between the front-light and the back-light and shad 
ows of vehicles. 
A ?rst aspect of the present invention provides an appa 

ratus for photographing a moving body. comprising: photo 
graphing means for repeatedly photographing a capture 
zone. said capture zone being provided on the downstream 
side in the direction of the movement of said moving body 
as viewed from a detection position; memory means. which 
has a plurality of memory areas capable of storing images 
obtained by multiple photographing operations for sequen 
tially storing the images obtained by repetition of photo 
graphing; 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 position; 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 ?rst aspect of the present invention. a 
predetermined capture zone is repeatedly photographed 
Images obtained by the photographing are sequentially 
stored. When the 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 including a license plate or a shape of the 
moving body passing through the capture zone is selected 
from a plurality 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 which tends to be affected by the photographing 
environment with respect to the images obtained by these 
takes. and necessary images can be securely and rapidly 
obtained thereby realizing an apparatus with its processing 
burdens reduced at a low cost Further. a number of photo 
graphing means can be integrated. The detection position 
may be provided within a capture zone 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 photographing means. a television camera can be 

used. The television camera is so provided as to be directed 
towards the capture zone. Since a video signal 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 
plurality of memory areas. processing for subjecting a video 
signal obtained by photographing to AID conversion or 
processing for subjecting a stored video signal to D/A 
conversion by using the synchronous signal extracted from 
the video signal. 
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The second aspect of the present invention provides 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 with which said moving body 
passes said detection position; a plurality of photographing 
means for photographing in a corresponding capture zone 
among a plurality of capture zones Whose boundaries are 
continuous or which partially overlap one another. a plural 
ity 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 the present invention. 
a plurality of capture zones are set. These capture zones are 
provided on the downstream side of the detection position 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 provided in cor 
respondence with these capture zones. and the respective 
capture zones are photographed by the photographing 
means. 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 predetermined detection position are used 
The same advantages as those of the ?rst aspect are thus 
produced in this aspect. Compared with the ?rst aspect. the 
number of photographing means is large but the storage 
capacity is small. 

In the second aspect. a plurality of photographing means. 
e. g.. a plurality of television cameras. are provided in 
accordance with the fact that a plurality of capture zones 
exist. Further. the provision of the memory means corre 
sponding 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 a phase. In addition. since the varying speed of the 
inductance of 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 employed as the time 
detecting means and the speed detecting means. 

BRlEF DESCRIPTION OF THE DRAWINGS 

The novel features believed characteristic of the invention 
are set forth in the appended claims. The Invention itself. 
however. as well as other features and advantages thereof. 
will be best understood by reference to the detailed descrip 
tion which follows. read in conjunction with the accompa 
nying drawings. wherein: 

FIG. 1 is a view showing a system for photographing 
vehicles according to a ?rst 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; 
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4 
FIG. 3 is a view showing a capture zone in the ?rst and 

second reference examples; 
FIG. 4 is a block diagram showing a structure of an 

apparatus according to a ?rst embodiment of the present 
invention; 

FIG. 5 is a side view showing an arrangement of a 
television camera and a capture zone in the ?rst embodi 

ment; 
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 showing an example of a structure of the 

combined vehicle-and-speed detector; 
FIG. 9 is a view showing an example of a structure of the 

combined vehicle-and-speed detector; 
FIG. 10 is a ?owchart showing the ?ow of a control 

operation in the ?rst embodiment; 
FIG. 11 is a conceptual view showing timing for writing 

into and reading from memories in the ?rst 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 embodi 
ment; 

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

FIG. 17 is a ?owchart showing the ?ow of a control 
operation in the second embodiment; and 

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

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Preferred embodiments according to the present invention 
will now be described hereinbelow with reference to the 
drawings. The same reference numerals are given to like or 
corresponding structures as in the conventional example 
shown in FIG. 18 or reference examples in FIGS. 1 to 3 
which will be described later. and so repeated explanation is 
omitted. 

a) Reference Examples 
Firstly. a description will be given as to reference 

examples before embodiments in order to facilitate the 
explanation 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 these 
drawings. a television (TV) camera 1 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 
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thereover. The vehicle detector 7 continues to output a signal 
having 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 1 is 
directed in the downstream direction along a moving direc 
tion of the vehicle. An angle of depression or the capture 
zone of the TV camera 1 is determined so that a picture of 
a license plate of the vehicle can be taken when the license 
plate exists within a rectangular area in the drawing which 
is de?ned by a vehicle moving direction range: L1 to V and 
a height direction range: Min to Max. Here. Ll represents a 
position at which the vehicle detector 7 is embedded; V is 
positioned to be closer to the downstream side than L1; 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 
sui?ciently low. the rear license plate of the vehicle can be 
therefore captured by the TV camera 1 in accordance with 
the interruption of the output signal from the vehicle detec 
tor 7. 

Di?ering 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 is 
generated at the moment the front edge of the vehicle 
approaches the vehicle detector 7. If a speed of the vehicle 
is su?iciently low. the front license plate of the vehicle can 
be captured by the TV camm'a 1 in accordance with the 
generation of the output signal from the vehicle detector 7. 

However. the vehicle detector 7 actually has a response 
delay to a certain extent. That is. the output signal from the 
vehicle detector 7 is interrupted at the moment a response 
delay time lapses after the rear edge of the vehicle passes 
over the vehicle detector 7 in the example shown in FIG. 1. 
Similarly. 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 Ll shown in 
FIGS. 1 and 2. the problem explained in connection with 
FIG. 18 occurs. Le. a problem such that it is impossible to 
photograph the license plate of the vehicle driving at a high 
speed. 

In order to overcome this 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 provided at the upstream 
side of the capture zone. That is. the vehicle detector 7 may 
be provided at a position which is set in accordance with the 
response delay of the vehicle detector 7. With such an 
arrangement. even when 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 position ranging from the position L1 to the position 
V. Further. by taking the pictures repeatedly in a predeter 
mined interval of time after the rear edge (FIG. 1) or the 
front edge (FIG. 2) of the vehicle is detected by the vehicle 
detector 7 provided at a position L2. the picture of the 
license plate can be taken even when the vehicle is driving 
at a relatively low speed by which the vehicle only moves to 
a position in front of the position Ll within the response 
delay time of the vehicle detector 7. 

10 

15 

20 

25 

35 

45 

55 

65 

6 
It is. however. 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 takes 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 
capture the license plate after the repetition is started. image 
processing such as clipping of characters on the license plate 
must be carried out by the method disclosed in. e.g.. Japa 
nese Patent Laid-Open Publication No. Hei 4469987 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 
performed in real time. and a large memory capacity is 
required for storing the pictures and others obtained by the 
repetition of photographing. thus increasing the implemen 
tation cost. In addition. since the pictures of the license plate 
are taken in an outdoor environment. the image processing 
is affected by variations in illuminance. the existence of 
buildings. di?erenoes in front- and back-lights and shadows 
of vehicles. thereby changing the accuracy of the license 
plate detection. 

b) First Embodiment 
In the present invention. a method for selecting a neces 

sary 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 oost-e?‘ective photographing with respect to a moving 
body can be realized. 

FIG. 4 shows a structure of an apparatus according to a 
?rst embodiment of the present invention. The apparatus 
illustrated in this drawing is constituted by: a TV camera 1; 
an AID converter 2; a video memory 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. every 1/30 second intm'val 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 predeter 
mined angle. The TV carnera is provided with a function for 
clicking the shutter at a high speed of approximately IA000 
second. in order to take the picture of the vehicle driving on 
the road without blurring. namely. to obtain static images. 
The TV camera 1 outputs a taken static image of the vehicle 
as analog video signals. The A/D converter 2 converts the 
video signals output from the TV camera 1 into digital data. 
The video memory 3 stores the digital data obtained by the 
A/D converter 2 under the control of the video 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 operations of the A/D 

converter 2. the video memory 3 and the D/A converter 5. 
The video controller 4 ?rst 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 video controller 4 writes the output from the AID 
converter 2 to the video memory 3 by using the generated 
address. and reads the data from the video memory 3 to 
supply them to the D/A converter 5. The video controller 4 
uses the D/A converter 5 to convert the data fed thereto into 
a video signal. 
The system controller 6 detects a position of the rear edge 

of the passing vehicle (the passing timing of the vehicle) and 
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