
1              EP 0 207 675 B1                   2 Description
arrival order for the moving objects 5; the decision work is complicated.
Background of the invention Field of the invention
Summary of the invention This invention relates to a video recording and
5  In view of the prior art described above, it is reproducing apparatus
used for a decision of     accordingly an object of the present invention
to arrival order  for  horse  races  such  as       provide a video
recording and reproducing thoroughbred races and harness races, bicycle
apparatus which permits the decision work to be races, speedboat races,
auto races or the like, or  done rapidly and easily. used for recognition
of the shapes of objects  10  The present invention  provides a video
moving with high speeds, or used for reading     recording and reproducing
apparatus compris- characters moving with high speeds.              ing: a
line sensor camera having a line scan image sensor which is scanned along a
predeter- Description of the prior art                     mined standard
line and receives an image of a Heretofore, slit cameras have been used for
the   15   moving object passing the standard line; first decision of
arrival order for the horse races,   converter means for successively
converting an bicycle races or the like.                       output video
signal of the line sensor camera into Figure 1 shows schematic constitution
of such a  picture element data; storage means for succes- slit camera.
sively storing the picture element data, for a Referring to Figure 1, the
reference numeral 1   20   plurality of pictures, supplied from the first
con- denotes a lens; 2 a slit plate provided with a slit  verter means;
selection means for selecting a [err]; and 3 a film. These are housed in a
camera   desired picture from the plurality of the pictures; casing C and
so positioned that an image of an     read means for successively reading
the picture object above the goal line 4 is formed on the film  element
data corresponding to the selected 3 through the lens 1 and the slit 2a.
25   picture by the selection means from the picture Accordingly, if the
film 3 is moved and wound   element data for the plurality of the pictures
under the condition that the moving film is oppo-  written on the storage
means; second converter site in direction to the moving object (race horse
means for converting the picture element data here) 5 passing above the
goal line 4 but corre-  read by the read means into a video signal; and
sponds in speed to the moving object 5, an image   30   display means for
displaying a picture image in of only moving objects passing above the goal
response to the video signal supplied from the line 4 is to be formed on
the film 3 continuously  second converter means. with the passage of time.
This constitution permits the picture element In contrast, an image of
stationary objects (e.g.  data corresponding to the image of the moving a
background) above the goal line 4 always   35   object to be successively
stored in the storage passes through the slit 2a and reached the film 3;
means simultaneously as the moving object this image is dispersed along the
moving direc-   passes the standard line. tion of the film 3 to form no
actual figure.       This constitution further permits the picture The thus
exposed film 3 is developed and        element data corresponding to the
desired picture thereafter used as useful data for a decision, of   40
selected by the selection means from the picture arrival order for a
plurality of moving objects 5  element data corresponding to the plurality
of the passing above the goal line 4.                    pictures written
temporarily on the storage A system for recording a series of images prior
means to be read and displayed by the display to a given event is disclosed
in US- A-4 281 354.  means. A speedy decision of arrival order has been
45 desired for the horse races, bicycle races or the  Brief description of
the drawings like.                                              Figure 1
shows a schematic structure of the slit The method of deciding arrival
order using      camera of the prior art; such a slit camera, however, has
the following     Figure 2 is a block diagram showing constitu-
restrictions: the slit camera C should be located   so   tion of a video
recording and reproducing on an unobstructed line M above the goal line 4;
apparatus according to the-first embodiment of and the film 3 should be
taken out from the slit  the invention; camera after all the moving objects
5 have passed  Figure 3 is a circuit diagram of the control above the goal
line 4, and developed to obtain an  circuit 23 of the video recording and
reproducing exposed film 3 which is to be handed over to a   55   apparatus
shown in Figure 2; judge as data for decision.
Figure 4 is a circuit diagram of the time data Accordingly, a certain
extent of time is needed  generating circuit 28 of the video recording and
from the last arrival of the moving objects 5 to the  reproducing apparatus
shown in Figure 2; handing-over of the developed film 3 to the judge,
Figure 5 shows detailed constitution of the even where there is used a film
3 which can be   60   control box 8 of the video recording and repro-
processed by the high speed developing. Such a    ducing apparatus shown in
Figure 2; and required time prevents the speeding up through     Figure 6
shows an example of the picture image the decision work.
which is displayed on the monitor TV 9 shown in Furthermore, the judge
should search the film 3  Figure 2. for the required part for the decision
to decide the   65 2    



3               EP 0 207675  B1                    4 Description   of the
embodiments of the invention    ial/analogue) converter for converting
horizontal Referring  to Figure 2, the video recording and    read picture
element date HPD read out from reproducing apparatus shown in this figure
con-    the video memory 22 by the control circuit 23, sists of several
main sections: a line sensor      into a video signal VS; 25 a video signal
and camera 6; a picture image storage device 7; a    5    synchronization
signal mixing circuit for mixing control box 8; and a monitot TV 9. The
line        the video signal VS with a composite syn- sensor camera 6 is
located on an unobstructed      chronization signal SYNC and a scale signal
SS line M parallel to the goal line 4, whereas the    to output a composite
video signal CVS; 26 a others, i.e. the picture image storage device 7,
synchronization signal generating circuit for the control box 8 and the
monitor TV 9, are   to   generating the composite synchronization signal
disposed where the judge conveniently makes a      SYNC and a
synchronization signal DS corre- decision, such as in a building.
sponds to the composite synchronization signal The line sensor camera 6
consists of a lens       SYNC; 27 a scale signal generating circuit for 10,
a CCD (charge coupled device) line scan        generating a scale signal SS
in response to a image sensor 11 (called line sensor hereafter),   15
scale set signal SSS; and 28 a time data and an output amplifier 12.
generating circuit for generating an elapsed The line sensor 11 includes a
photoelectric      time data TD in response to a timer control transfer
section 13 having photosensitive device   signal TCS supplied from the
control circuit 23, for 512 picture elements, and includes an output   the
time data generating circuit 28 having a shift register section 14. The
line sensor 11 is   20   timer 28a. arranged so as to be scanned
perpendicularly to      Figures 3 and 4 show respectively detailed [err]
goal line 4.                                    constitutions of the
control circuit 23 and the An image of the moving object 5 passing
time data generating circuit 28. above the goal line 4 is formed on the
photo-        Referring to Figure 3. the control circuit 23 electric
transfer section 13 through the lens 10,   25   includes a master clock
generator 23-1, a 1-msec and processed in the following manner. The
pulse generator 23-2, a write memory drive image is converted into electric
signals by the    signal generating circuit 23-3, a change-over cir-
photoelectric transfer section 13, and thereafter  cuit 23-4, a read memory
drive signal generating transmitted, in parallel, to the output shift
regis-  circuit 23-5, and a scale set signal generating ter section 14 with
every picture element syn-   30   circuits 23-6. chronously with a scanning
timing signal STS         The master clock generator 23-1 transmits a
supplied by the external device. The thus pro-     clock signal with a very
high frequency to the 1- cessed signal is outputted in series from the
msec pulse generator 23-2, the write memory output shift register section
14 to the output     drive circuit 23-3 and the read memory drive amplifier
12 synchronously with the scanning    35   circuit 23-5. timing signal STS,
and amplified by the output       The 1-msec pulse generator 23-2 operates
amplifier 12 to be outputted as a vertical scan    when receiving a time
start signal (TS) from the video signal VVS.
control box 8 or an external time start signal There will now be described
below the picture    (ETS) from  the external device. The 1-msec image
storage device 7. The reference numeral   40   pulse generator 23-2
receives the clock signal 21 denotes an A/D (analogue/digital) converter
from the master clock generator 23-1, generates for convening an analogue
vertical scan video      a pulse train with a pulse separation of 1 msec
signal VVS  supplied from  the line sensor            in response to the
clock signal, and transmits camera 6 into a 6-bit digital picture element
data  such a pulse train with a pulse separation of 1 PD corresponding to
every density (i.e. bright-   45   msec to the time data generating circuit
28. ness) of the picture element; and 22 a video         The write memory
drive circuit 23-3 operates memory  successively  storing  the  picture
when receiving a still signal from the control element data PD outputted
from the A/D con-        box 8 or an external still signal (ESS) from the
verter 21 under the control of the control circuit  external device. The
write memory drive circuit 23 described below, the video memory having a
so   23-3 transmits the scanning timing signal (STS) memory capacity which
can store sixteen           with a pulse separation determined by a scan
frames (pictures) of the 6-bit picture element      speed set signal from
the control box 8 to the data which can represent 64 levels of the den-
output shift register 14, and transmits a writing sity information for one
picture element.          signal W to the video memory. Furthermore, the In
this case, each frame is constituted by hori-  55   write memory drive
circuit 23-3 transmits, from zontal 512 dotsxvertical 512 dots in the write
a write address generating section provided operation.
therein, a write address signal (ADw) to the The reference numeral 23
denotes a control        change-over circuit 23-4 and the time data circuit
for controlling the supply of address data  generating circuit 28 in
response to the scan AD to the video memory 22, writing and reading    60
speed set signal and a right/left assigning signal the picture element data
PD, and the like.          (R/L) from the control box 8. In this case, each
frame is constituted by hori-    This address signal (ADw) is to
successively zontal 512 dotsxvertical 489 dots in the read       assign
write addresses for the video memory operation.
22: for example, when the right/left assigning The reference numeral 24
denotes a D/A (digi-  65   signal (R/L) is the right (R), there are
assigned 3    



5               EP  0 207 675 B1                    6 address 1, address 2,
address 3, ,  address         address 1025, thereafter from the addresses
for [err] ...., and address (512x512x16); and          one picture starting
from the address 1537 and when the right/left assigning signal (R/L) is the
so on, to successively form pictures which are left (L), there are
assigned, in contrast with       shifted horizontally. above, address
(512x512x16), ..., address    5         It is noted that, in this case, the
direction and (512x512), .. ., address 3, address 2, and address   the
speed of the scroll can be determined respec- 1.
tively by the scroll right/left designating signal The read memory drive
signal generating cir-       and the scroll speed set signal. cuit 23-5
operates when receiving video selection      The change-over circuit 23-4
receives the write signals [err] to [err] in addition to a selection mode
10   address signal (ADw) from the write memory signal from the control box
8, or receiving a        drive circuit 23-3 and the read address signal
scroll/VTR ON signal in addition to a scroll mode     (ADr) from  the read
memory drive signal signal. The read memory drive signal generating
generating circuit 23-5. The change-over circuit circuit 23-5 receives the
master clock signal from   23-4 transmits the write address signal (ADw) to
the master clock generator 23-1 and the syn-   15   the video memory 22
when receiving the still ON chronization signal DS from the synchronization
signal, and transmits the read address signal signal generating circuit 26,
and outputs a read    (ADr) to the video memory 22 when receiving the
address signal (ADr) and a read signal (R).          still OFF signal.
Stating in detail, a read address generating         The scale set signal
generating circuit 23-6 section in the read memory drive signal generat-
20   receives the read address signal (ADr), and trans- ing circuit 23
outputs the read address signal       mits a scale set signal (SSS) to the
scale signal (ADr) for forming one picture designated by the
generating circuit 27. The scale set signal (SSS) selection signal (any one
of [err] to [err] when          allows a luminance signal to be generated
at the receiving the selection signals (one of [err] to [err]  timing that
such a luminance signal is super- in addition to the selection mode signal.
On the    25    posed upon the data read out from the predeter- other hand,
the read address generating section      mined address of the memory 22.
The luminance outputs the read address signal (ADr) allowing       signal
forms a number of scale lines (i.e. vertical the picture to move from the
first picture desig-    lines) with equal distances, to represent the stan-
nated by [err] to the sixteenth picture designated      dard positions on
the picture. In this case, the by F,, when receiving the scrol/VTR ON
signal   30   positions of the scale lines are designated by a in addition
to the scroll mode signal. These         scale position signal from the
control box 8; the address signals (ADr) are transmitted to the
number of the scale lines within a certain dis- video memory 22 through the
change-over cir-        tance is designated by a scale number signal. cuit
23-4, or transmitted to the scale set signal     It is noted that the
control circuit 23 is provided generating circuit 23-6.
35   with two short-circuit lines: a short-circuit line The address signal
(ADr) allows data to be         receiving a time ON/OFF signal and a time
reset read out from addresses on the video memory          signal from the
control box 8 and transmitting 22 to form  one still picture repeatedly:
for        them directly to the time data generating circuit example, when
receiving the selection signal [err]      28; and a short-circuit line
receiving an erase in addition to the selection mode signal, data are   40
signal (ES) and a negative/positive inversion read in the following order:
address 1, address      signal (IS) and transmitting them directly to the
513, address 1025, address 1537, ..., address        video signal and
synchronization signal mixing (512x511+1), address 2, address 514, address
circuit 25. 1026, address 1538, ..., address (512x511+2),          Figure 4
shows a detail of the time data address  3,  address  515, ...,  address
45   generating circuit 28, which consists of a timer (512x511+3), ...,
address 512. address 1024,         circuit 28-a and a character pattern
generator 28- address 1536,..., address (512x512), address 1      b. ...
address (512x512), address 0, ..., address       The timer circuit 28-a
counts 1-msec pulses (512 x512),
supplied from the control circuit 23, and trans- On the other hand, when
receiving the scroll/   so    mits the counted result to the character
pattern VTR ON signal in addition to the scroll mode         generator
28-b, and transmits the counted result signal, data are read in the first
stage, like the   as a signal for the display (TD1) to the control
selection mode above, in the following order:        box 8. address1 ...,
and address (512x512). Next, data        The count value in the timer
circuit 28-a is are read, to move the picture horizontally with a    55
reset by the timer reset signal. small distance, in the following order:
address        The character pattern generator 28-b receives 513, address
1025, address 1537, ..., address        the write address signal (ADw) from
the control (512x511+1), address (512x512+1), address            circuit 23
and the count signal from the timer 514, address 1026, address 1538, ...,
address        circuit 28-a, and transmits a time display lumi-
(512x511+2), address (512x512+2), address   so   nance signal (TD2) to the
A/D converter 21. The 515, ..., address (512x512+3), address 516, ...,
time display luminance signal [err] forms a address (512x512+4),.. .,
address 1024, .. ., and    character pattern of time corresponding to the
address (512x5l2+512). Next, data are read, to       count value. further
move the picture horizontally, from the        It is noted that the write
address signal (ADw), addresses for next one picture starting from    65
the time ON/OFF signal, the 1-msec pulse signal 4    
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are collected into one    scroll operation can start from  the picture
signal to form the timer control signal (TCS), and  selected by one of the
video selection switches [err] transmitted to the time data generating
circuit 28.  to [err]. Figure 5 shows a detail of the control box 8,     In
this case, after the switch 35 is turned on to which controls various
operations for the control    5    secure the scroll mode, the ON/OFF
operations for circuit 23.                                       the video
selection switches [err] to [err] are made Referring to Figure 5, the
reference numeral 31  invalid to secure no selection of the pictures.
denotes a line scan time change-over switch for     The reference numerals
36 and 37 denote scroll changing the scan speed for every line of the line
direction designating switches. When the scroll sensor 11 in the line
sensor camera 6. The switch   10   direction designating switch 36 is
pushed, the 31 changes the scan speed into any one of 2 msec  right scroll
signal is outputted and a display lamp (0.5 kHz), 1 msec (1 kHz), 0.5 msec
(2 kHz) and 0.25  36a is lighted, so that the moving direction of the msec
(4 kHz). The control box 8 outputs the signal  picture is set the right. On
the other hand, when STS representing the scan speed selected by the   the
scroll direction designating switch 37 is switch 31.
15   pushed, the left scroll signal is outputted and a The reference
numeral 32 denotes a still switch.  display lamp 37a is lighted, so that
the moving When the still switch 32 is pushed, the still switch  direction
of picture is set the left. signal becomes "ON" to secure the write mode,
The reference numeral 38 denotes a scroll/TV so that there starts writing
of the picture element  switch for controlling start and stop of the scroll
data PD obtained by the A/D converter 21 on the   20   and the
below-described VTR recording during video memory 22.
the scroll mode and the VTR (video tape recorder) When the still switch 32
is pushed during the    recording mode. When the switch 38 is turned on,
write mode, the writing is interrupted temp-       the scroll/VTR ON signal
is outputted and a orarily. And when the still switch is pushed again,
display lamp 38a is lighted. the write mode is recovered again. In
completion   25  When the scroll direction designating switch 36 of the
writing for sixteen frames, the write mode  or 37 is turned on and the
scroll/VTR switch 38 is is released.
further turned on, the picture is displayed on the The still switch 32 is
provided with display     screen of the monitor TV while moving in the
lamps 32a and 32b: the display lamp 32a is        designated direction.
lighted during the write mode; the display lamp    30  The moving speed of
the picture is set by a 32b is lighted while the writing of the picture
scroll speed set control 39. element data PD on the video memory is being
The reference numeral 40 denotes a VTR mode carried out during the write
mode.                switch. When the switch 40 is turned on, the During
the write mode, any ON/OFF operation      apparatus is made the VTR
recording mode and a for the other switches is made invalid.      35
display lamp 40a is lighted. The reference numeral 33 denotes a display
When the scrol/VTR switch 38 is turned on, the lamp for displaying the
turning of the still signal  pictures are automatically scrolled, with a
moving change-over switch to the external. During its    speed set by the
scroll speed set control 39. lighting, the apparatus is made the write mode
by  successively from the first picture corresponding the external still
signal ESS supplied from the   40   to the video selection switch [err].
After completion external device in place of the still switch 32    of the
scroll, the screen is made blank for a certain described above.
time and the display lamp 38a becomes off to [err] to [err] denote video
selection switches for   indicate the completion of one cycle of the VTR
selecting any picture, which is desired to display  recording mode. on the
screen of the monitor TV 9, from a plurality   45  During one cycle of the
VTR recording mode, of the pictures stored temporarily in the video   the
ON/OFF operation for the scroll/VTR switch 38 memory 22. [err] to [err]
denote video display lamps   is made invalid. for displaying the number of
the picture which is   During the VTR recording mode, if the com- during
writing or reading.                         posite video signal CVS
outputted from  the The reference numeral 34 denotes a selection   50
picture image storage device 7 is supplied to the mode switch. When the
switch 34 is turned on,      video signal input terminal of the VTR, the
above- the mode selection signal becomes "ON"; the        described scroll
pictures are recorded in the VTR. apparatus is made the selection mode and
a          The reference numeral 41 denotes a time start display lamp 34a
is lighted.                       switch. When the switch 41 is turned on,
the time During the selection mode, the selection of the   55   start
signal STS is outputted; the timer 28a in the pictures can be done by any
of the video selection  time data generating circuit 28 starts the clocking
switches [err] to [err]                                operation. As the
result, the elapsed time data TD In this case, when the still switch 32 is
pushed  is transmitted at every 1/10 second from the time to secure the
write mode, the apparatus is auto-   data generating circuit 28
respectively to an matically initialized to the selection mode.  60
elapsed time display device 42 of the control box The reference numeral 35
denotes a scroll        8 and to the A/D converter 21. When the timer 28a
mode switch. When the scroll mode switch 35 is    is under the clocking
operation, a display lamp turned on, the scroll mode signal is outputted;
the  41a is lighted. apparatus is made the scroll mode and a display
The reference numeral 43 denotes a time ON/ lamp 35a is lighted. During the
scroll mode, the   65   OFF switch. When the switch 43 is turned on, the 5



9              EP 0 207 675  B1                   10 time ON/OFF signal
becomes "ON" and a display      camera 6 from the right to the left; the
switch 52 is [err] 43a is lighted, so that the elapsed time data  turned to
the left in the opposite case. Thus, there TD outputted from the time data
generating cir-   is changed the assignment order for addresses in cuit 28
is superposed upon the picture element    writing the picture element data
PD on the video data PD in the A/D converter 21 during the write    5
memory, so that the image of the moving object mode, and written on the
video memory 22.         is displayed on the screen of the monitor TV 9 The
reference numeral 44 denotes a time reset    with the same direction as the
actual moving switch. When the switch 44 is pushed, the time    object 5.
reset signal is outputted and the timer 28 is reset.  There will now be
described below the proce- The reference numeral 45 denotes a display   to
dure for a decision of arrival order for a horse race lamp for displaying
the turning of the time start  by using the video recording and reproducing
signal change-over switch to the external. During  apparatures having the
constitution described lighting of the lamp 45, the timer 28a starts the
above. clocking operation by the external time start       First, the line
scan time change-over switch 31 signal ETS supplied from the external
device in   15  is operated so that the scan speed of the line place of the
above-described time start switch 41.  sensor 11 is set in response to the
estimated The clocking operation of the timer 28a stops in  moving speed of
the race horse (moving object 5). completion of the write mode.
The reason why the scan speed is set is that: if The reference numeral 46
denotes a video out    the scan speed of the line sensor 11 is too fast as
scale ON/OFF switch. When the switch 46 is  20   compared with the moving
speed of the race turned on, a display lamp 46a is lighted and the  horse,
a horizontally elongated (in the moving scale signal SS generated by the
scala signal     direction of the race horse) image than the actual
generating circuit 27 is superposed upon the      image of the race horse
would be written on the video signal VS in the video signal and syn-
video memory 22; conversely, if the scan speed is chronization signal
mixing circuit 25, so that   25   too slow, a horizontally shortened image
would vertical video scale lines appear on the screen.  be written on the
video memory 22. in this case, there are collected a set value     Next,
the white object is photographed by the (scale position signal)
corresponding to the hori-  line sensor camera 6 to adjust the diaphragm
zontal positions of the scale lines set by a video  value for the line
sensor camera 6 so that the scale position set control 47, and another set
30   indicator of the level meter 51 does not exceed value (scale number
signal) corresponding to the  the predetermined value. The thus adjusted
line number of the scale lines set by a video scale line  sensor camera 6
is located on the unobstructed number set control 48, to form the scale set
signal  line M above the goal line 4. In addition, the right/ SSS, which is
supplied to the scale signal generat-  left change-over switch 52 is turned
to an approp- ing circuit 27 through the control circuit 23.  35   riate
position in response to the moving direction The reference numeral 49
denotes a video out     of the race horse. If it is desired to obtain the
positive/negative change-over switch. When the    elapsed time together
with the image, the time switch 49 is pushed and thus a display lamp 49a is
ON/OFF switch 43 is turned on. lighted, the inversion signal IS is supplied
to the  Furthermore, it is required to confirm that the video signal and
synchronization signal mixing   40   display lamps 33 and 45 are off, and
the still signal circuit 25 through the control circuit 23, and the
change-over switch and the time start signal composite video signal CVS is
inverted, so that   change-over switch are not turned to the external. the
negative picture appears on the screen of the   Next, the time start switch
41 is turned on at the monitor TV 9.
time of starting the race. Thus, the elapsed time When the switch 49 is
pushed again, the display   45   from the start is successively displayed
on the lamp 49 becomes off and the normal positive       elapsed time
display device 42 in 1/10 seconds. picture appears on the screen.
Thereafter, the still switch 32 is turned on just The reference numeral 50
denotes a video out     before the lead horse passes above the goal line
erase switch. When the switch 50 is turned on and  4. thus a display lamp
50a is lighted, the erase signal   50  Thus, the apparatus is made the
write mode; ES is supplied to the video signal and syn-       the vertical
scan video signal VVS supplied from chronization signal mixing circuit 25
through the  the line sensor camera 6 is converted to the control circuit
23, and the composite video signal  picture element data PD by the A/D
converter 21. CVS is made a blank signal in the circuit 25.     The picture
element data PD is successively The reference numeral 51 denotes a video
55   written on the video memory 22. signal level meter for displaying the
peak value of  In this case, the picture element data PD the vertical scan
video signal VVS outputted from   obtained by the A/D converter 21 is
written on the line sensor camera 6. This level meter 51 is  successively
from the first storage area [err] in the used for setting the diaphragm
value for the lens  video memory 22 corresponding to the video 10 of the
line sensor camera 6. The reference   60   selection switch [err] along the
direction indicated numeral 52 denotes a right/left change-over        by
an arrow V in Figure 6. switch, which allows the signal R/L corresponding
In completion of writing of the picture element to the change-over position
to be outputted. This  data PD on the sixteenth storage area [err] in the
switch 52 is turned to the right in the case that the  video memory 22
corresponding to the video moving object 5 passes before the line sensor
65   selection switch F16, the write mode is released. 6    
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switch 43 has been turned      verting an output video signal of the line
sensor on in this case, there are written on the video      camera into
picture element data; memory 22 together with the horse image, the
c. storage means for successively storing the time indicating standard line
TSL, the time T        picture element data, for a plurality of pictures,
representing the elapsed time from the start of    5    supplied from the
first converter means; the race to the time indicating standard line TSL,
d. selection means for selecting a desired and the time indicating line TL
represents the time  picture from the plurality of the pictures; interval
for every 1/10 second (noting that if the     e. read means for
successively reading the scan speed is 0.25 msec, 1/100 second) from the
picture element data corresponding  to the time indicating standard line
TSL.             10   selected picture by the selection means from the
Next, after the race, the judge selects, from the  picture element data for
the plurality of the video selection switches [err] to [err] one video
pictures written on the storage means; selection switch corresponding to
the desired         f. second converter means for converting the picture,
and pushes it to display the desired        picture element data read by
the read means into picture on the screen of the monitor TV 9, to make
15    a video signal; and a decision of arrival order.
g. display means for displaying a picture image In this case, if the video
selection switch [err] is  in response to the video signal supplied from
the selected for example, the picture element data PD    second converter
means. for horizontal 512 dotsxvertical 489 dots are read     2. A video
recording and reproducing apparatus out from the first storage are [err] in
the video    20   according to claim 1, further comprising scan memory 22
along the direction (horizontal direc-     speed change-over means for
changing a scan [err] indicated by an arrow H in Figure 6, and        speed
of the line scan image sensor. supplied to the D/A converter 24 as the
horizontal     3. A video recording and reproducing apparatus read picture
element data HPD.                       according to claim 1 or 2, further
comprising: Next, the horizontal read picture element data   25  scale
signal generating means for generating a HPD is converted to the video
signal VS by the D/    scale signal corresponding to scale lines parallel A
converter 24, and the video signal VS is made     to a moving direction of
the line scan image the composite video signal CVS by the video
sensor; signal and synchronization signal mixing circuit       signal
mixing means for mixing the scale signal 25 and supplied to the monitor TV
9.           30    with the video signal supplied to the display Thus, the
first picture corresponding to the       means; and video selection switch
[err] appears on the screen of     scale line position set means for
setting posi- the monitor TV 9.                                   tions of
the scale lines displayed on a screen of If the scroll mode switch 35 is
first pushed to    the display means. secure the scroll mode and thereafter
the desired    35  4. A video recording and reproducing apparatus video
selection switch, one of [err] to [err] is pushed,  according to claim 1, 2
or 3 further comprising a the scroll operation can start from the selected
time data generating circuit which starts a count- picture. In addition, if
the scroll direction is desig-  ing operation in response to a start signal
and nated by the scroll direction designating switch 36  successively
generates time data corresponding or 37 and the scroll/VTR switch is
pushed, the    40   to an elapsed time from the start of the counting
picture is scrolled in the designated direction with  operation, wherein
the first converter means for the moving speed set by the scroll speed set
successively converting the output video signal of control 39.
the line sensor camera into the picture element The judge may make a
decision of arrival order     data has a function of superposing the time
data while seeing the scrolled picture.             45    generated by the
time data generating circuit with The embodiment described above offers the
the picture element data. following advantages: the decision of arrival
5. A video recording and reproducing apparatus order is carried out on the
screen of the monitor    according to any of claims 1 to 4, wherein the
line TV 9 promptly after all the horses have arrived the  sensor camera
includes: a lens for forming the goal; and the desired picture is selected,
for   so   image of the moving object passing the standard example, from
the picture including the lead        line; and a CCD (charge coupled
device) line scan horse through the picture including the last horse,
image sensor having and displayed on the screen of the monitor TV 9,
a shift register which has a plurality of photo- so that the decision
working is carried out rapidly  electric transfer devices for converting
the inten- and easily.                                    55   sity of
light falling on respective picture elements, into which an image-formation
surface of the lens Claims                                               is
divided, into electric signals, and which receives the electric signals
outputted from the 1. A video recording and reproducing apparatus
respective photoelectric transfer devices, and comprising:
60   successively transmits the electric signals to out- a. a line sensor
camera having a line scan         side in response to a scanning timing
signal image sensor which is scanned along a predeter-      supplied from
outside, and mined standard line and receives an image of a         an
amplifier for amplifying an output signal moving object passing the
standard line;             from the shift register and transmitting it as
the b. first converter means for successively con-   65    video signal to
outside. 7    



11              EP 0 207 675  B1                   12 If the time ON/OFF
switch 43 has been turned     verting an output video signal of the line
sensor on in this case, there are written on the video   camera into
picture element data; memory 22, together with the horse image, the
c. storage means for successively storing the time indicating standard line
TSL, the time T      picture element data, for a plurality of pictures,
representing the elapsed time from the start of    5    supplied from the
first converter means; the race to the time indicating standard line TSL,
d. selection means for selecting a desired and the time indicating line TL
represents the time  picture from the plurality of the pictures; interval
for every 1/10 second (noting that if the   e. read means for successively
reading the scan speed is 0.25 msec, 1/100 second) from the    picture
element data corresponding  to the time indicating standard line TSL.
10   selected picture by the selection means from the Next, after the race,
the judge selects, from the  picture element data for the plurality of the
video selection switches [err] to [err] one video      pictures written on
the storage means; selection switch corresponding to the desired        f.
second converter means for converting the picture, and pushes it to display
the desired      picture element data read by the read means into picture
on the screen of the monitor TV 9, to make   15   a video signal; and a
decision of arrival order.                         g. display means for
displaying a picture image In this case, if the video selection switch
[err] is  in response to the video signal supplied from the selected for
example, the picture element data PD  second converter means. for
horizontal 512 dotsxvertical 489 dots are read   2. A video recording and
reproducing apparatus out from the first storage are [err] in the video
20   according to claim 1, further comprising scan memory 22 along the
direction (horizontal direc-   speed change-over means for changing a scan
[err] indicated by an arrow H in Figure 6, and      speed of the line scan
image sensor. supplied to the D/A converter 24 as the horizontal   3. A
video recording and reproducing apparatus read picture element data HPD.
according to claim 1 or 2, further comprising: Next, the horizontal read
picture element data   25  scale signal generating means for generating a
HPD is converted to the video signal VS by the D/  scale signal
corresponding to scale lines parallel A converter 24, and the video signal
VS is made    to a moving direction of the line scan image the composite
video signal CVS by the video        sensor; signal and synchronization
signal mixing circuit     signal mixing means for mixing the scale signal
25 and supplied to the monitor TV 9.         30   with the video signal
supplied to the display Thus, the first picture corresponding to the
means; and video selection switch [err] appears on the screen of   scale
line position set means for setting posi- the monitor TV 9.
tions of the scale lines displayed on a screen of If the scroll mode switch
35 is first pushed to  the display means. secure the scroll mode and
thereafter the desired   35  4. A video recording and reproducing apparatus
video selection switch, one of [err] to [err] is pushed,  according to
claim 1, 2 or 3 further comprising a the scroll operation can start from
the selected   time data generating circuit which starts a count- picture.
In addition, if the scroll direction is desig-  ing operation in response
to a start signal and nated by the scroll direction designating switch 36
successively generates time data corresponding or 37 and the scroll/VTR
switch is pushed, the   40   to an elapsed time from the start of the
counting picture is scrolled in the designated direction with  operation,
wherein the first converter means for the moving speed set by the scroll
speed set       successively converting the output video signal of control
39.                                          the line sensor camera into
the picture element The judge may make a decision of arrival order   data
has a function of superposing the time data while seeing the scrolled
picture.           45   generated by the time data generating circuit with
The embodiment described above offers the        the picture element data.
following advantages: the decision of arrival        5. A video recording
and reproducing apparatus order is carried out on the screen of the monitor
according to any of claims 1 to 4, wherein the line TV 9 promptly after all
the horses have arrived the  sensor camera includes: a lens for forming the
goal; and the desired picture is selected, for   so   image of the moving
object passing the standard example, from the picture including the lead
line; and a CCD (charge coupled device) line scan horse through the picture
including the last horse,  image sensor having and displayed on the screen
of the monitor TV 9,     a shift register which has a plurality of photo-
so that the decision working is carried out rapidly  electric transfer
devices for converting the inten- and easily.
55   sity of light falling on respective picture elements, into which an
image-formation surface of the lens Claims
is divided, into electric signals, and which receives the electric signals
outputted from the 1. A video recording and reproducing apparatus
respective photoelectric transfer devices, and comprising:
60   successively transmits the electric signals to out- a. a line sensor
camera having a line scan       side in response to a scanning timing
signal image sensor which is scanned along a predeter-    supplied from
outside, and mined standard line and receives an image of a       an
amplifier for amplifying an output signal moving object passing the
standard line;           from the shift register and transmitting it as the
b. first converter means for successively con-   65   video signal to
outside.    13             EP 0207675  B1                     14 



A video recording and reproducing apparatus    eine
Skalensignalerzeugungseinrichtung zum according to any of claims 1 to 5,
wherein the first  Erzeugen eines Skalensignals entsprechend Ska- converter
means for successively converting an   lenlinien parallel einer
Bewegungsrichtung des output video signal of the line sensor camera into
Linienabtastungsbildsensors; picture element data is an A/D
(analogue/digital)    5  eine Signalmischeinrichtung zum Mischen des
converter for converting analogue values into 6-  Skalensignals mit dem der
Anzeigeeinrichtung bit digital values.
zugefuhrten Videosignal; und 7. A video recording and reproducing apparatus
eine Skalenlinienlageeinstelleinrichtung zum according to any of claims 1
to 6, wherein the    Einstellen der Lage der auf einem Schirm der storage
means is constituted by a combination of   io   Anzeigeeinrichtung
wiedergegebenen Skalenli- ninety-six 256 kbit RAMs (random  access
nien. memory).                                           4.
Videoaufzeichnungs- und Wiedergabeein- 8. A video recording and reproducing
apparatus  richtung nach Anspruch 1, 2 oder 3, weiter according to any of
claims 1 to 7, wherein the    enthaltend eine
Zeitdatenerzeugungseinrichtung, second converter means for converting the
15   die in Ansprache auf ein Startsignal einen Zahl- picture element data
read by the read means into  vorgang beginnt und fortlaufend der seit dem a
video signal is a D/A (digital/analogue) con-   Start des Zghlvorgangs
vergangenen Zeit ent- verter.
sprechende Zeitdaten erzeugt, wobei die erste 9. A video recording and
reproducing apparatus  Umwandlungseinrichtung  zum  fortlaufenden according
to any of claims 1 to 8, wherein the   20   Umwandeln  des
Ausgangsvideosignals  der display means for displaying a picture image in
Uniensensorkamera in die Bildelementdaten eine response to the video signal
supplied from the   Funktion aufweist, in welcher die durch die Zeit-
second converter means is a CRT display.         datenerzeugungseinrichtung
erzeugten Zeitdaten mit den Bildelementdaten Oberlagert werden.
Patentanspruche                             25     5. Videoaufzeichnungs-
und Wiedergabeein- richtung nach einem der AnsprOche 1 bis 4, wobei 1.
Videoaufzeichnungs- und Wiedergabeein-       die Liniensensorkamera
enthilt: ein Objektiv zum richtung mit:
Erzsugen eines Bildes des die Standardlinie pas- a) einer
Uniensensorkamera, die einen Bildsen-  sierenden, sich bewegenden Objekts;
und einen sor mit Unienabtastung aufweist, welcher entlang   30
CCD-(ladungsgekoppelten) Linienabtastungsbild- einer vorgegebenen
Standardlinie abgetastet      sensor mit einem  Schieberegister, das eine
wird und ein Bild eines die Standardlinie passie-  Anzahl von
photoelektrischen Ubertragungsein- renden, sich bewegenden Objektes
aufnimmt;       richtungen aufweist, um die Intensitit des auf b) einer
ersten Umwandlungseinrichtung zum      jeweilige Bildelemente, in welche
eine bilderzeu- fortlaufenden Umwandeln eines Ausgangssi-  35   gende
FlIche der Linse unterteilt ist, auftreffende gnals der Liniensensorkamera
in Bildelementda-    Ucht in elektrische Signale umzuwandeln, und ten:
welche die von den jeweiligen photoelektrischen c) einer
Speichereinrichtung zum fortlaufenden  Obertragungseinrichtungen
ausgegebenen elek- Abspeichern der von der ersten Umwandlungs-
trischen Signale aufnimmt und die elektrischen einrichtung zugefuhrten
Bildelementdaten fOr   40   Signale fortlaufend in Ansprache auf ein von
eine Anzahl von Bildern;                          auBen zugefuhrtes
Abtastungszeitgebersignal d) einer Auswahleinrichtung zur Auswahl eines
nach auBen Obertrigt, und gewOnschten Bildes aus der Anzahl von Bildern;
einen Verstarker zum Verstarken eines Aus- s) einer Leseeinrichtung zum
fortlaufenden      gangisignals von dem Schieberegister und zum Auslesen
der dem ausgewghlten Bild entspre-   45   Ubertragen desselben als das
Videosignal nach chenden Bildelementdaten mittels der Auswah-      auBen.
leinrichtung aus den Bildelementdaten fur die      6. Videoaufzeichnungs-
und Wiedergabeein- Anzahl der in die Speichereinrichtung einge-
richtung nach einem der AnsprOche 1 bis 5, wobei schriebenen Bilder;
die erste Umwandlungseinrichtung zum fortlau- f) einer zweiten
Umwandlungseinrichtung zum    so   fenden Umwandeln eines
Ausgangsvideosignals Umwandeln der mittels der Leseeinrichtung aus-    der
Liniensensorkamera in Bildelementdaten ein gelesenen Bildelementdaten in
ein Videosignal;    A/D-(Analog/Digital)Wandler ist, um Analogwerte und
in digitale 6-Bit-Werte umzuwandeln. g) einer Anzeigeeinrichtung zur
Anzeige einer     7. Videoaufzeichnungs- und Wiedergabeein- bildlichen
wiedergabe in Ansprache auf das von   55   richtung nach einem der
AnsprOche 1 bis 6, wobei der zweiten Umwandlungseinrichtung zugefuhr-
die Speichereinrichtung durch eine Kombination ten Videosignal.
von Sechsundneunzig 256 kBit-RAM-Speicher 2. Videoaufzeichnungs- und
Wiedergabeein-       (Speicher mit wahlfreiem Zugriff) gebildet ist.
richtung nach Anspruch 1, weiter enthaltend eine    8. Videoaufzeichnungs-
und Wiedergabeein- Abtastgeschwindigkeitsinderungseinrichtung  60
richtung nach einem der AnsprOche 1 bis 7, wobei zum Verindern einer
Abtastgeschwindigkeit des     die  zweite  Umwandlungseinrichtung  zum
Linienabtastungsbildsensors.                      Umwandeln der von der
Leseeinrichtung gelese- 3. Videoaufzeichnungs- und Wiedergabeein-       nen
Bildelementdaten in ein Videosignal ein D/A- richtung nach Anspruch  1 oder
2, weiter         (Digital/Analog)-Wandler ist. enthaltend:
65      9. Videoaufzeichnungs- und Wiedergabeein- 8 *C  L  M  S*    
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der Anspruche 1 bis 8, wobei  comprenant en outre un circuit de g6neration
de de! Anzeigeeinrichtung zur Anzeige einer bildli-   donn6es de temps qui
commence une op6ration chen Wiedergabe in Ansprache auf das von der      de
comptage sous l'effet d'un signal de d6mar- zweiten Umwandlungseinrichtung
zugefuhrten        rage et Oui produit successivement des donn6es
Videosignal eine Kathodenstrahirohrenanzeige    5    de temps correspondant
a un temps 6coul6 ist.                                              depuis
Io d6but de l'op6ration de comptage, dans lequel les premiers moyens
convertisseurs des- Revendications                                   tin6s
3 convertir successivement le signal vid6o de sortie de la cam6ra a capteur
lin6aire en 1. Un appareil d'enregistrement et de reproduc-   t0   donn6es
d'6elments d'image, ont pour fonction tion vid6o comprenant:
de superposer aux donn6es d'6l6ments d'image a. une cam6ra a capteur
lin6aire comprenant un  les donn6es de temps qui sont produites par le
capteur d'image a balayage lin6aire qui fait l'objet  circuit de g6n6ration
de donn6es de temps. d'un balayage le long d'une ligne de r6f6rence     5.
Un appareil d'enregistroment et de reproduc- pred6termin6e et qui recoit
une image d'un objet   '5  tion vid6o selon l'une quelconque des revendica-
mobile passant au niveau de la ligne de ref6-    tions 1 3 4, dans lequel
la cam6ra A capteur rence;
lin6aire comprend: une lentille pour former une b. des premiers moyens
convertisseurs pour     image de l'objet mobile passant au niveau de la
convertir successivement en donn6es d'6l6ments   ligne de r6f6rence; et un
capteur d'image A dimage un signal vid6o de sortie de la cam6ra 3   20
balayage par ligne A dispositif a couplage de capteur lin6aire;
charge (ou CCD) comprenant: c. des moyens d'enregistrement pour enregis-
un registre a d6calage qui comporte en ensem- trer successivement les
donn6es d'el6ments        ble de dispositifs de transfert photo6lectriques
d'image, pour un ensemble d'images, qui sont      pour convertir en signaux
6lectriques l'intensite fournies par les premiers moyens convertisseurs;
25   de la lumiere tombant sur des 6l6ments d'image d. des moyens de
s6lection pour s6lectionner   respectifs en lesquels est divis~e une
surface de une image d6siree parmi l'ensemble dimages;      formation
d'image de la lentille, et qui regoit les e. des moyens de lecture pour
lire successive-  signaux 6lectriques 6mis par les dispositifs de ment les
donnees d'el6ments d'image correspon-   transfert photoelectriques
respectifs, at 6met suc- dant A I'image s6lectionn6e par les moyens de   30
cessivement les signaux 6lectriques vers l'xt6- selection, A partir des
donn6es d'6l6ments       rieur, sous la d6pendance d'un signal de synchro-
d'image pour l'ensemble des images 6crites dans   nisation de balayage qui
est foumi a partir de les moyens d'enregistroment;
I'ext6rieur, et f. des seconds moyens convertisseurs pour         un
amplificateur pour amplifier un signal de convertir en un signal vid6o les
donn6es d'616-   35   sortie du registre A d6calage et pour l'6mettre ments
drimage qui sont lues par les moyens de    vers l'ext6rieur sous la forme
du signal vid6o. lecture; et                                        6. Un
appareil d'enregistrement et de reproduc- g. des moyens de visualisation
pour visualiser  tion vid6o selon l'une quelconque des revendica- une image
sous la dependance du signal video     tions 1 A 5, dans lequel les
premiers moyens qui est fourni par les seconds moyens convertis-   40
convertisseurs destin6s a convertir successive- seurs.
ment en donn6es d'6l6ments d'image un signal 2. Un appareil
d'enregistrement et de reproduc-  vid6o de sortie de la cam6ra A capteur
lin6aire, tion de signal vid6o selon la revendication 1,    consistent en
un convertisseur AN (analogique/ comprenant en outre des moyens de commuta-
num6rique) destin6 A convertir des valeurs analo- tion de vitesse de
balayage destin6s A changer   4    giques on valeurs num6riques A 6 bits.
une vitesse de balayage du capteur d'image A       7. Un appareil
d'enregistrement et de reproduc- balayage lin6aire.
tion vid6o selon l'une quelconque des revendica- 3. Un appareil
d'enregistrement et de reproduc-  tions 1 A 6, dans lequel les moyens
d'enregistre- tion vid6o selon la revendication 1 ou 2, compre-  ment sont
constitu6s par une combinaison de nant en outre:
50   quatre vingt-seize memoires vives de 256 kilobits. des moyens de
g6neration de signal d'6chelle      8. Un appareil d'enregistrement et de
reproduc- pour produire un signal d'6chelle correspondant A  tion video
selon l'une quelconque des revendica- des lignes d'echelle paralleles A une
direction de  tions 1 a 7, dans lequel les seconds moyens d6placement du
capteur d'image A balayage par     convertisseurs destin6s A convertir en
un signal ligne;                                      ss   vid6o les
donn6es d'6l6ments d'image qui sont des moyens de melange de signaux qui
sont      lues par les moyens de lecture, consistent en un destin6s A
melanger le signal d'chelle avec le    convertisseur NIA
(numeriqualanatogique). signal vid6o qui est applique aux moyens de
9. Un appareil d'enregistrement et de reproduc- visualisation; et
tion video selon l'une quelconque des revendica- des moyens de fixation de
positions de lignes   60   tions 1 A 8, dans lequel les moyens de
visualisa- d'echelle pour fixer des positions de ligne       tion destin6s
A visualiser une image sous la d'6chelle qui sont visualisees sur un ecran
des   d6pendance du signal vid6o qui provient des moyens de visualisation.
seconds moyens convertisseurs sont un dispositif 4. Un appareil
d'enregistrement et de reproduc-  de visualisation A tube cathodique. tion
video selon la revendication 1, 2 ou 3,   65 9
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