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APPARATUS FOR PHOTOGRAPHING
MOVING BODY

This is a Continuation of application Ser. No. 08/534.004
filed Sep. 25. 1995 now abandoned.

BACKGROUND OF THE INVENTION

L. 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 purpose 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 traffic flow. 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 time 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 first object of the present invention is to
reliably enable a moving body such as a vehicle driving at
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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 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 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, differ-
ences between the front-light and the back-light and shad-
ows of vehicles.

A first 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 first 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 mecessary 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
carliest 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 A/D 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 first aspect are thus
produced in this aspect. Compared with the first aspect. the
pumber 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.

BRIEF 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 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;
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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 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 flowchart showing the flow of a control
operation in the first embodiment;

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 embodi-
ment;

FIG. 16 is a view showing assignments of capture 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.

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
omifted.

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 defined by a vehicle moving direction range: L1 to V and
a height direction range: 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 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
sufficiently 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.

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 is
generated at the moment the front edge of the vehicle
approaches the vehicle detector 7. If a speed of the vehicle
is sufficiently low. the front license plate of the vehicle can
be captured by the TV camera 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 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 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 82 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 L1 within the response
delay time of the vehicle detector 7.
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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 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
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. differences 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 cost-effective photographing with respect to a moving
body can be realized.

FIG. 4 shows a structure of an apparatus according to a
first embodiment of the present invention. The apparatus
illustrated in this drawing is constituted by: a TV camera 1;
an A/D 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 Y30 second interval 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 camera is provided with a function for
clicking the shutter at a high speed of approximately Y1000
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 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 video controller 4 writes the output from the A/D
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 S 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



5.896.167

7

its speed on the basis of outputs from the vehicle detector 7
and the speed detector 8. The system controller 6 supplies a
write command, a read command. a memory address selec-
tion signal at the time of reading data and other commands
to the video controller 4.

As shown in FIG. 5. for example. the vehicle detector 7
and the speed detector 8 may be constituted by a single loop
coil embedded at the position L1 provided 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 varia-
tion in the inductance is detected as an electric signal to be
compared with a predetermined 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, the passing speed of the vehicle can be
detected as shown in FIG. 7 by comparing the electric signal
output from the loop coil with two different threshold values
(a high sensitivity threshold value #1 and a low sensitivity
threshold value #2). More particularly, it is possible to obtain
the passing speed of the vehicle by comparing the electric
signal indicating a variation in the inductance with the high
sensitivity threshold value #1 and the low sensitivity thresh-
old 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.

The vehicle detector 7 and the speed detector 8 can be
constituted as a speedometer having a structure shown in
FIG. 8. namely. an ultrasonic or microwave Doppler speed-
ometer using the Doppler effect. The vehicle detector 7 and
the speed detector 8 can also be provided with two photo-
electric tubes P1 and P2 to be arranged as an apparatus for
obtaining a detection time difference t between these pho-
toelectric tubes P1 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 O to n—1 (§3) until the rear 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 specified 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-1th frame memory, respec-
tively. When n=4 is assumed as an example. the operation
such that: a static image related to a frame obtained at a
given time point is written into the fourth frame memory (the
video memory address=3); another static image related to a
next frame is written into the first frame memory (the video
memory address=0); and a static image related to a follow-
ing frame is written into the second frame memory (the
video memory address=1). is carried out in the video
memory 3 by repeating the steps S1 to S3 as shown in FIG.
11.

When the rear edge of the vehicle is detected by the
vehicle detector 7 at a point in time during which the steps
S1 to S3 are repeated (S2). 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
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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 control-
ler 6 issues the read command to the video controller 4 by
addressing 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 opera-
tion then returns to the step S1.

FIG. 12 conceptually shows the photographing operation
which is realized by these control operations. In this
drawing, it is assumed that the number of frame memories
is four, similarly to that in FIG. 11. Among the static image
data obtained by the continuous photographing operation. a
frame stored in the first frarne memory is represented as #1;
a frame stored in the second frame memory, #2; a frame
stored in 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 the TV camera 1
in this embodiment. The distance which the rear edge of the
vehicle moves within the response delay time of the 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
be selected when the speed is in a zone extending from S2
to S3, for example. In the previously-mentioned step 5. the
video 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 range can be widened. Since each
frame memory of the video memory 3 is alternately used as
shown in FIG. 11, the memory capacity can be reduced.
Since the clipping of characters is avoided. the deterioration
of the detection performance caused by, for example, a
difference between the front- and back-lights, is prevented.

Further, when the vehicle detector 7 and the speed detec-
tor 8 (or combined vehicle-and-speed detector) are moved to
a position L3 which is provided to be further downstream
than L1 and further upstream than V as shown by the broken
lines in FIG. 5. the timing for turning the write 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 (Y30 second) during which the photo-
graphing timing of the TV camera 1 deviates from the timing
for turning off the write command. exceeds the capture zone
L.

¢) Second Embodiment

FIG. 14 shows a structure of an apparatus 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
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of each member belonging to a second system., respectively.
The video controller 4 controls the respective portions in
synchronism with the TV cameras 1-1 and 1-2. In addition,
this embodiment operates by an external trigger as different
from the embodiment shown in FIG. 4.

FIG. 15 shows an arrangement of the TV cameras 1-1 and
2-2 in this embodiment. As shown in the drawing, the TV
cameras 1-1 and 1-2 are provided along the moving direc-
tion of the vehicle in an offset manner so that their capture
zones become at least continuous or, more preferably, par-
tially 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 photograph the vehicle driving from
the position V1 to the position V2 (namely, the vehicle
whose speed is in a range extending from S2 to §3), within
the response delay time of the vehicle detector 7, as shown
in FIG. 16.

FIG. 17 shows the flow of operations of the system
controller 6 and the video controller 4 in this embodiment.
As shown in the drawing, the system controller 6 first waits
until the rear edge of the passing vehicle is detected by the
vehicle detector 7 (S1). When the rear edge of the vehicle is
detected by the vehicle detector 7, the system controller 6
supplies external trigger signals to the TV cameras 1-1 and
1-2 (82). The TV cameras 1-1 and 1-2 photograph by
clicking the shutters at a high speed of approximately Yiooo
second in response to the external trigger signals. If the
speed of the passing vehicle is in a range extending from S1
to S2, the TV camera 1-1 captures pictures of the license
plate. If the speed of the passing vehicle is in a range
extending from 82 to S3. the TV camera 1-2 captures similar
pictures.

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 (83). The system controller 6 detects
the speed of the passing vehicle on the basis of the output
from the speed detector 8 (54). When the speed is detected.
the system controller 6 selects either of the video memory
3-1 or 3-2 in accordance with the detected speed. That is, the
system controller 6 selects the video memory 3-1 when the
speed is in a range extending from S1 to S$2 or the video
memory 3-2 when the speed is in a range extending from S2
to 83 (S5). The system controller 6 sends the read command
signal to the video controller 4 so that the picture related to
the selected video memory is output through the D/A
converter 5 (56).

In this manner, the picture including the license plate can
be preferably obtained without performing video processing
such as clipping processing of characters on the license
plate, similarly to the above-described first embodiment.
Further, the dynamic range of the speed related to the
detection is also relatively enlarged, and the picture can be
taken in a wide range of. e.g., 0~120 km/h.

When the capture zones of the TV cameras 1-1 and 1-2
partially overlap one another, there is a possibility that the
picture of the license plate of the vehicle whose speed is
close to S2 is taken by both the TV cameras 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.
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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 1 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-flustrated
illuminator. which leads to such a disadvantage that the
apparatus cost or the maintenance cost is increased. This can
be understood from the fact that the capture zone of the TV
camera 1 must be illuminated in order to clearly photograph
the license plate at night or in cloudy weather and the entire
capture zone is enlarged because of the use of the two TV
cameras in the embodiment in FIG. 14, thereby widening the
illuminated area. On the other hand. the memory capacity in
the embodiment shown in FIG. 4 must be larger than that in
the embodiment illustrated in FIG. 14.

d) Addendum

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 vehicle driver in the form
of pictures (if the rights to portraits do not have to be
considered).

Further, although the present invention 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 vehicle 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 the disclosure of the present application.

What is claimed is:

1. An apparatus for photographing a moving body. com-
prising:

a camera for repeatedly photographing a capture zone,
said capture zone being provided on a downstream side
along an advancing direction of said moving body as
viewed from a detection position;

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

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

a speed detector for detecting a speed at which said
moving body passes said detection position; and

an image selector for selecting at least one from a plurality
of stored images on the basis of the relationship
between said time and said speed. wherein said selected
image is an earlier of the plurality of stored images
when said vehicle travels at a faster detected speed and
said selected image is a later of the plurality of stored
images when said vehicle travels at a slower detected
speed.

2. An apparatus as set forth in claim 1. further comprising
content updater 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
camera comprises a television camera directed towards said
capture zone. said television camera generating a video
signal which includes a synchronous signal synchronized
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with a timing for photographing and representing a photo-
graphed image, and
said apparatus further comprises:
an extractor for extracting said synchronous signal
from said video signal; and

a switch for alternately switching a memory area for
storing said video signal among said plurality of
memory areas in accordance with extracted synchro-
nous signal.
4. An apparatus as set forth in claim 3. wherein said video
signal generated by said television camera is an analog
signal, and
said apparatus further comprises:
an A/D convertor for converting said video signal
generated by said television camera from analog to
digital; and

a controller for controlling said A/D convertor in accor-
dance with said extracted synchronous signal.

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

a D/A converter means for converting said stored video
signal from digital to analog; and

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

6. An apparatus as set forth in claim 1. wherein said time
detector includes a loop coil which is provided at said
detection position and whose inductance varies when said
moving body passes in the vicinity thereof.

7. An apparatus as set forth in claim 1, wherein said speed
detector includes a loop coil which is provided at said
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.

8. An apparatus as set forth in claim 1, further comprising
a loop coil which is provided at said 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 detector and said speed detector.

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:

a time detector for detecting a time at which said moving

body passes a detection position;

a speed detector for detecting a speed at which said
moving body passes said detection position;

a plurality of cameras each of which photographs a
corresponding capture zone among a plurality of cap-
ture zones whose boundaries are continuous or which
partially overlap one another. a plurality of said capture
zones being provided on a downstream side of said
detection position along an advancing direction of said
moving body;

a plurality of memory devices which are provided in
correspondence with said plurality of cameras and each
of which stores an image obtained by a corresponding
camera and
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a picture selector for selecting, on the basis of the rela-
tionship between said time and said speed, at least one
image from a plurality of pictures obtained by said
plurality of cameras, wherein said selected image is an
earlier of the plurality of stored images when said
vehicle travels at a faster detected speed and said
selected image is a later of the plurality of stored
images when said vehicle travels at a slower detected
speed.

12. An apparatus as set forth in claim 11, wherein said
plurality of cameras comprise a plurality of television cam-
eras each of which is directed towards the corresponding
capture zone among said plurality of capture zones and
generates a video signal representing photographed image.

13. An apparatus as set forth in claim 12, wherein said
video signals generated by said plurality of television cam-
eras are analog signals, and

said apparatus further comprises:

a camera controller for controlling times at which each
of said plurality of television cameras photographs;

a plurality of A/D convertors which are provided in
correspondence with said plurality of cameras and
said plurality of memory devices and convert said
video signals generated by said plurality of television
cameras from analog to digital. each of thus obtained
digital video signals being supplied to a correspond-
ing memory device; and

an A/D controller for controlling said plurality of A/D
convertors in accordance with synchronous signals
in synchronism with photographing timings.

14. An apparatus as set forth in claim 13, further com-
prising:

a D/A convertor for converting said video signals stored
in said plurality of memory means from digital to
analog; and

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

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

16. An apparatus as set forth in claim 11, wherein said
speed detector 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.

17. An apparatus as set forth in claim 11, further com-
prising a loop coil which is provided at said detection
position and whose inductance varies with a speed corre-
sponding to a speed of said moving body when said moving
body passes in the vicinity thereof, said loop coil being
shared by said time detector and said speed detector.

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

19. An apparatus as set forth in claim 11, wherein said
detection position is provided at an end portion of said
capture zone along an advancing direction of said moving
body.
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