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1 7 MOVI NG | MAGE JUDG NG APPARATUS BACKGROUND OF THE
| NVENTI ON This invention describes a noving inmage judgi ng appa éus
for deciding the participant arrival order in a horse race, a bi cycl{@ﬁf ée
a notorboat race or a notorbike race and the like, or for recognizing t
shape of swiftly noving objects and characters. DESCRI PTI ON OF THE PRI ’
ART A slit canera has been generally used for judging the arrival
order in a horse race, a bicycle race, a nbtorboat race,

MOVING IMAGE JUDGING APPARATUS

BACKGROUND OF THE INVENTION

This invention describes a moving image judging apparatus
for deciding the participant arrival order in a horse race, a
bicycle race, a motorboat race or a motorbike race and the like,
or for recognizing the shape of swiftly moving objects and
characters.

DESCRIPTION OF THE PRIOR ART

A slit camera has been generally used for judging the
arrival order in a horse race, a bicycle race, a motorboat race,
a motorbike race and the like, It is difficult, however, to judge
rapidly by using a slit camera, for this method needs sowme time
to develop the recorded film. The inventor of the present
invention has already proposed several wmoving image judging
apparatus which can wake such judgment rapid and easy, by
converting video images to electrical signals and by processing
those signals in the form of digital data (see JP, A, S63-316986/
S63-316987/H1-174174, Jp, B, H4-50792/H7-~
79470/H7-79471/H7~75472) .

In such a proposed moving image judging apparatus, a line
sensing camera, which has a plurality of photo-sensitive elements
laid in line, scans vertically images of the moving objects which
pass the finish line. The output analog electrical signals from
the line sensing camera are converted to digital data in the form
of video images at a prescribed time interval, and then written
orderly into a sequential video memory which has a capacity



a notorpi ke race and the like. It is difficult, however, to judge rapidly
by using a slit canera, for this nmethod needs sone tinme to devel op the
recorded film The inventor of the present invention has al ready proposed
severdl noving inmage judgi ng apparatus which can nake such judgnent rapid
and easy, by converting video inmages to electrical signals and by
processi ng those signals in the fornlof dlgltal data (see JP, A

S63- 316986/ S63-316987/ H1- 174174, B, H4- 50792/ H7-

79470/ H7- 79471/ H7- 79472) . In such a proposed noving inmage judging
apparatus, a |line sensing canmera, which has a plurality of photo-sensitive
el enent s | ai énough i fry moweslikyr pfcuifgo images ot Bhayideei mgnbberotaresich

pass the finkgl lJiRRo TPRageS PYecaRabag RIreCh! Ixfe@essaggalélﬁéo bheal iy

sensi ng caner are converted to_digital data in the g eo 1 mages at
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vi deo nennryanbltheﬁuﬂnsplamaﬂ:bhythe video monitor screen. The scan speed

2 enough fop,.piialhfy fforddeQimBRISE Ohe 4 MARNEIRL! Qbmefh S set to
1/1000 second, enabling precise order judgment in formal horse
races, motorboat races and the like. The scanned signals are
stored in the wmemory for 16 (sixteen) seconds from the start of
recording, so that the video monitor can display real time images
sequentially at the rate of one whole picture on the wideo
monitor screen in one second. Thus a judge can decide arrival
times and the arrival order of race competitors by operating a
gcrolling bar to scroll and check the picture.

In judging the arrival order of a horse race, a bicycle
race, a motorboat race, a motorbike race and the like, it is
necesgsary to check and record the lapse of time from start to
finish, besides the judgment result of the arrival order. 1In
order to meet this requirement, data for the lapsed time are
superimposed on the pixel data of moving objects in said prior
moving image judging apparatus (see JP, B, H7-79472). Morxre
precisely, a reference time line and lapsed time information are
displayed on the screen by using a time data generator which
generatee lapsed time data at each 1/10 second. Additionally,
lapsed time data with 1/100 second interval from the race start
are written in the video memory simultaneously with the object
images, so as to display lapsed time lines with 1/100 second
interval on the monitor screen.

In order to decide and record the arrival order and arrival
times in a race, a judge must read the reference time line and
‘the lapsed time lines on the still image displayed on the video
monitor, and then input manually the wvalue of the lapsed time to
the apparatus. As this manual procedure must be iterated for
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The video i mages recorded for a necessary tinme period are afterwards read
out fromthe nenory, converted to anal og signals and then displayed on the
vi deo nonitor screen. The scan speed (or the unit storage tinme) -of the line
sensifhg canera is set to 1/1000 second, enabling precise order judgnent in.
formal horse races, notorboat races and the like. The scanned signals are
stored in the nenory for 16 (sixteen) seconds fromthe start of recording,
so that the video nonitor can display real3tine inages sequentially at the
rate of one whole picture on the video nonitor screen in one second. Thus a
judge can decide arrival tinmes and the arrival order of race conpetitors by
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vi deo necesgary on the screen to identify the arrival time differences
in terms of horse‘s lengths, the above-mentioned time scale lines
and these auxiliary lines cannot become easily distingulshed
causing difficulty in judging.

A so-called flying start method is adopted in motorboat
races, where all participant boats begin to go round the
racecourse triggered by a starting signal for the formal race by
a judge, and the actual race starts at the time when the main
clock of the racecourse points time zero second after a
predetermined time. That is, in a motorboat race, each boat
starts to run at the starting signal to take the most
advantageous course for the boat, and controls its approach run
in order to pass the start line just after the race starting time
(time zero second). If a boat passes the start line before time
zero, the boat fails the race as committing "flying® ,that is in
violation of rules. On the contrary, if a boat passes the start
line later than one second after the time zero second, the boat
also fails the race, which is also in violation of rules. It is
necessary to judge quickly whether £flying or overtime is
committed or not at the race start. That is, it is necessgary not
only to judge that there are no boats which passed the starting
line at the time zero second, but alsoc to judge that all of the



moni tor, and then input manually the value of the [apsed tine to the
apparatus. As this manual procedure nust be iterated for

3 each of the race participant results, it becones not only a tiresone
and conpl ex work for the judge but also a cause of a m sreading or an input
error of the el apsed tine data. For making a rapid and precise
judgnent even if a plurality of noving objects pass a finish.line at very
short tinme differences, tinme scale lines #hich are in parallel with the
scanning direction of the line sensing canera are displayed on the screen
In some of said prior noving inmage judgi ng apparatus (see JP, B, H7-79471,
for exampl e)poatBipawbes thelgtadlti Linéfatoioher sedsnd isfiter thesradd had Bpasi ng
of one horse's length are necessary on the screen to identify the arrival
tinme differ 9% terms of horse’ s | engt hs, the above-nentioned tine
scale lines and these auxiliary |lines cannot becone easily distinguished,

causing difficul tyd Njudididwhether the start is valid or not for each
participant boat, the line of time zerc second and the line of
time one second are displayed in the starting scene on the
monitor screen, and whether each participant boat is between
these two lines or not is checked. 1In doing this, if the stem
or the stern of a boat is overlapped on one of these lines, it
beconmes difficult for the judge to distinguish the lines and the
overlapped portion of the boat, because all of them are displayed
in the same white color on the screen. This means the difficulty
in judging a flying or overtime of each boat at the start. 1In
recording the start time of each boat, the judge must read time
on the screen by using the lines of lapsed time with 1/10 second
interval as references. In such a case also, the lines of time
zero second and the time one second become indistinguishable from
the lines of lapsed time, inducing similar difficulty.

Alsc when image data recorded by external equipment are
replayed in- said moving image recognition apparatus, the
apparatus should be set just in the same  circumstance as the
recording condition, in which the competitors run clockwise or
counterclockwise, for example.

In horse races, competitors generally tend to cluster inside
of the racecourse when they approach to the goal. So, if a line
sensor is used which has a pixel number comparable to that of
vertical scanning lines of the monitor display, the whole course
near the finish line is displayed on the monitor screen,
resulting in the degradation of vertical resolution and hence a
vertically shortened image of horses. Raising only the resolution
for inside of the course as compared to ocutside of the course may
be risky, because sometimes horses may spurt across the course



A so-called flying start nmethod is adopted in notorboat races, where all
participant boats begin to go round the racecourse triggered by a starting
signal for the formal race by a judge, and the actual race starts at the
ti mewhen the main clock of the racecourse points time zero second after a
predetermned tine. That is, in a notorboat race, each boat starts to run
at the starting signal to take the nost advantageous course for the boat,
and controls its approach run in order toSpass the start line just after
the race starting time (time zero second). If a boat passes the start |ine
before time zero, the boat fails the race as commtting "flying" ,that is
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memorize different images, so that both the number of cameras and
memory capacity must be increased. Another conventional method
is to use a special video monitor which has a different aspect
ratio in order to display vertical scanning lines corresponding
to the whole number of vertical sensing pixels. This method is
impractical, however, because if the racing scene must be
observed in several number of different places, the same number
of special monitors are required.

In said prior moving image judging apparatus, if the
scanning speed of the line sensing camera and the moving speed
of an object are not equal, the displayed image of the moving
object read out from the video memory become shortened or
stretched in the horizontal direction. The inventor already
proposed an apparatus which can compress or expand displayed
images on the monitor screen to adjust them to the actual
proportion of the objects(see JP, A, H63-316986, for example) .
But this method has some inconveniences in that the moving object
images become compressed at the right hand side of the monitor
screen, because the number of pixels are changed by varying the
clock frequency after fixing the read out starting position, in
other words by changing the display starting address of the video
memory, making the scanning start position at the left hand side
corner of the video screen as the base point of compression or
expansion.

In a case where objects are moving to the right hand side
of the video screen, judgment lines are normally positioned on
the right half of the screen. In such cases especially, if



boats passed the start |line at one second after the race had been started.
In judgi ng whether the start is valid or not for each participant boat, the
line of time zero second and the line of time one second are displayed in
the starting scene on the nonitor screen, and whether each partici pant boat
I s between these two lines or not is checked. In doing this, if the stemor
the stern of a boat is overl apped on one of these lines, it becones
difficult for the judge to distinguish thé |ines and the overl apped portion
of the boat, because all of them are displayed in the sane white col or on
the screen. This neans the difficulty in judging a flying or overtinme of
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another example, if the resolutlon should be increased near the
judgment lines, scrolling to the left direction may be necessary,

because images will be shifted relatively to the left.
SUMMARY OF THE INVENTION

It is an object of the invention to solwve above mentioned
problems through provision of novel methods to enable accurate,
easy and reliable judgment of arrival order in a race, and to
enable replay of data recorded in external equipment without
consideration of setting conditions of the judging equipment.

The main points of this invention are summarized 5 points
as follows;
{1) In the prior arts, in order to decide and record the arrival
order and arrival times in a race, one must input manually the
value of the lapsed time to the apparatus. As this manual
procedure must be iterated for each of the race participant
results, it becomes not only a tiresome and complex work for the
judge but also a cause of a misreading or an input error of the
elapsed time data. In this invention, a scale line is composed
and displayed on video picture, and automatic time measurement
is carried out by reading time data that correspond to the
position of the displayed scale line. (For example, claim 7)



vertically shortened i mage of horses. Raising only the resolution for

I nside of the course as conpared to outside of the course may be ri sky,
because sonetines horses nmay spurt across the course from
outside to inside when they approach to the goal. One conventional nethod
to avoid this inconvenience is to use two caneras, one is positioned to
take inside course mainly and the other is placed to take the whol e course,
in order to conpl enent each ot her. Thi s #ret hod, however, requires two
caneras to nenorize different images, so that both the nunber of caneras
and nenory capacity nust be increased. Another conventional nethod is to
use a special video nonitor which has a different aspect ratio in order to
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foving 1 mage <J> r;gada %par %Ece ins:Lde hcourse mainly and the other is placed
to take the whole course. But in this invention, it is solved
by switching operation between wide angle image output and
focused image output, using only one sensing camera, that is
pixel number ekpansion or compression in the vertical direction
is carried out at reading out from memory for display purpose in
synchronization to the video displaying signal. (For example,
claim 11)
{3) In the prior arts, the inventor already proposed an
apparatus which can compress or expand displayed images on the
monitor screen to adjust them to the actual proportion of the
objects, but this method has some inconveniences in that if
images are expanded or compressed, the judgment lines are also
moved in accordance with the rate of stretching or shortening.
In many cases, judgment lines should not be moved from the
initial place on the monitor screen, because otherwise cumbersome
scrolling may become necessary to move judgment lines to the same
positions as in the former picture. This occurs by the fact that
the moving object images become compressed or expanded at the
right hand side of the monitor screen, because the number of
pixels are changed by varying the clock frequency after fixing
- the read out starting position. In the prior arts, the scanning
start position was made at the left hand side corner of the
video screen as the base point of compression or expansion.
In this invention, it is solved by that the starting positions
of reading out of @display memories are determined in reference
to a predetermined position on the displayed video picture. In
other words, one can make the predetermined posgition without
moving of the judgment line. (For example, claim 13}
(4) In the prior arts, the time scale lines and the auxiliary



scanni.ng speed of the line sensing canera and the noving speed of an object
are not equal, the displayed i mage of the noving object read out fromthe
vi deo nenory becone shortened or stretched in the horizontal direction.
The inventor already proposed an apparatus which can conpress or expand
di spl ayed i mages on the nonitor screen to adjust themto the actual
proportion of the objects(see JP, A H63-316986, for exanple). But this
met hod has sone inconveni ences in that th& noving object inmages becone
conpressed at the right hand side of the nonitor screen, because the nunber
of pixels are changed by varying the clock frequency after fixing the read
out startindipesi chonpti hecohereawilds diptihanished: heauliisyg difftienltpgin
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{5) In order to accomplish above mentioned objects (1}-(4), this
apparatus comprises memory means for digplay purpose where image
data necessary for displaying image data and drawing information
data to be composed with said image data are written in and
afterwards read out in synchronization to a video displaying
signal, comprising an image data display memory where the image
data and the information data are stored, a time display memory
where time, time lines and information on images are stored as
said drawing information data, and a scale & measurement display
memory where a scale line for time measurement of displayed
images are stored. In prior arts, there were not an image data
display memory, a time display memory and a scale & measurement
display memory. (For example, claim 1)

For particulars in order to meet these objects, the
invention is. characterized as the following;
a moving image judging apparatus comprising: (a) a line sensing
camera which produces input video signals of images of moving
objects by scanning said wmoving objects using line sensor
elements to scan in the direction rectangular to the woving
direction of said wmoving objects, (b) a video image processing
apparatus which converts said input video signals from said line
sensing camera into digital image data signals, stores said
digital image data signals into a memory sequentially according
to the time sequence, then reads out said image data signals
stored in the memory area necessary for displaying and converts
them into analog output video signals as output signals, (c) a
controller for said image processing apparatus to select an
operation mode and to control the apparatus, and (d) an external



| mages .are expanded or conpressed, the judgnent lines are also noved in
accordance with the rate of stretching or shortening. In many cases,
however, judgnent |ines should not be noved fromthe initial place on the
noni t'or screen, because ot herw se cunbersone scrolling nay beconme necessary
to nove judgnent lines to the sane positions as in the forner picture. As
an exanpl e, when enl argenent of the scope on the screen is required in
order to judge the order of the whole partdcipants, or to see whether other
participants are foll ow ng behind or not, it becones necessary to scrol
the screen to the right direction. As anot her exanple, if the resolution
shoul d be i ncwaaste@pmvatubewpi@grﬂﬁmpﬂamsesai@oarmlldmgutputheidm teignals
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for the out in synchronization to a video displaying signal, comprising
an image data display memory where the image data and the
information data are stored, a time display memory where time,
time lines and information on images are stored as said drawing
information data, and a scale & measurement display memory where
a scale line for time measurement of displayed images are stored,
(r} an output means which composes said image data and said
drawing information data to convert to analog output wvideo
signals, and (s} a control means which has a connection interface
to external equipment, selects an operation mode according to a
gselection command from said controller, controls said signal
conversions -from analog to digital and digital to analog,
controls said data composition of image data and drawing
information data, controls reading and writing of said memory
means for storage purpose and said wmemory means for display
purpose, generates said drawing informwation data, and controls
other necessary functions of said moving image judging apparatus.

The image processing apparatus includes a time data
generating means which starts counting time when triggered by a
starting signal and Ggenerates seguentially time data
corresponding to the elapsed time from the beginning of the time
counting, it stores the time data generated by said time data
generating means as the information data into said memory area
for information data, said memory means for storage purpose has



judge but also a cause of a misreading or an input error of the el apsed
time data. In this invention, a scale line is conposed and displayed on
video picture, and automatic time neasurenment is carried out by reading
time-data that correspond to the position of the displayed scale |ine. (For
exanpl e, claim7) 7 (2) In the
prior arts, in the case that conpetitors generally tend to cluster inside
of the racecourse when they approach to tlfe goal in horse races, it is
needed to use two caneras, one is positioned to take inside course mainly
and the other is placed to take the whole course. But in this invention, it
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i nventor al ready proposed an . . . :
memory area for drawing information data and then writes the
drawing information data into the memory means for display

purpose together with said digital image data.

Furthermore, said control means is characterized in that;
it generates drawing information data for the scale line and
stores them into said scale & measurement display memory, stores
said information data together with said image data into said
image data display memory and then measures time by reading the
time data at the position of said scale line from the information
data, said information data include information of wmoving
direction of said moving objects, and said control means controls
reading and writing directions for said memory means for storage
purpose and memory means for display purpose.

Another object of the invention is to solve one of the
problems explained herein before (p.3 1.27-p.4 1.5), enabling
switching between wide angle image output and focused image
output, using only one sensing camera and recorded images by the
camera for the purpose to take the whole course or the inside
course in accordance with a horse race. In order to meet this
object, the invention is characterized as the following; in a
moving image judging apparatus comprising: (a) a line sensing
camera which produces input video signals of images of moving
objects by scanning said moving objects using line sensor
elements to scan in the direction rectangular to the moving
direction of said moving objects, (b} a video image processing
apparatus which converts said input video signals from said line
sensing camera into digital image data signals, stores said
digital image data signals into a memory sequentially according



apparatus which can conpress or expand displ ayed i mages on the nonitor
screen to adjust themto the actual proportion of the objects, but this
met hod has sone inconveniences in that if inmages are expanded or
conpressed, the judgnment lines are also noved in accordance with the rate
of stretching or shortening. In many cases, judgnent |ines should not be
noved fromthe initial place on the nonitor screen, because otherw se
cunber sone scrolling my becone necessarylto nove judgnent lines to the
sanme positions as in the former picture. This occurs by the fact that the
novi ng obj ect inmages becone conpressed or expanded at the right hand side
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processing apparatus comprising: (p} a memory means for storage
purpose which has a memory area for said digital image data to
be stored sequentially according to the time seguence and a
memory area for information data concerning said digital image
data, (q} a memory means for display purpose where image data
necessary for display and drawing information data to be composed
with said image data are written in and afterwards read out in
synchronization to a video displaying signal, (r) an output means
which composes said image data and said drawing information data
to convert to analog output video signals, and (s} a control
means which has a connection interface to external equipment,
selects an operation mode according to a selection command from
said controller, controls said signal conversions from analog to
digital and digital to analog, controls said data composition of
image data and drawing information data, controls reading and
writing of said memory means for storage purpose and said memory
means for display purpose, generates said drawing information
data, and controls other necegsary functions of said moving image
judging apparatus, and said control means controls data transfer
from said memory means for storage purpose to said memory means
for display purpose, and controls reading data from said memory
means for display purpose, according to a selection command of
compression or éxpansion.

Also in the image processing apparatus, said memory means
for storage purpose has an memory area for drawing information
data, said control means generates drawing information data to



| i nes .cannot becone easily distinguished, causing difficulty in judging.

But in this invention, plural nunber of auxiliary lines on the displayed

i mage use different displaying nodes fromthose for other lines, such as
different colors or different kinds of |lines. (For exanple, claim22) (5)
In order to acconplish above nentioned objects (1) - (4), this apparatus
conprises nenory neans for display purpose where i nage data necessary for
di spl ayi ng i mage data and draw ng i nformét4 on data to be conposed with said
i mage data are witten in and afterwards read out in synchronization to a
vi deo di splaying signal, conprising an i mage data di splay nmenory where the
i mage dat a bedcthposed evitit ivagdalataabesedrredaid infermatiymdatsnstgredier e
time, t1ne LNt o\ tddd:y EldONEON LPGRRdh MAHR] S0l B AhMing
information data, and a _scal e & neasurenent disp rrermay where a scaﬁle
line for tiABIpERaGLehefRtdr1FS p?%d“‘?‘?%’@’esarﬁae%"ordé”& ipg ApfoFmakien
there were dataasnd mgs éetitedi g dyamngr infardtieonddaph ayntiee trheymanory
scal e & neasur di e {4 :
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stored in tkaideoonyral asearex ¢éssasfetothaliisEgey daga anthe dnforimation data
and the drawing information data of which horizontal pixel
numbers are compressed or expanded according to a selection
command of compression or expansion, from said memory means for
storage purpose to said memory means for display purpose, and
then read compressed or expanded 1image data and drawing
information data from said memory means for display purpose.

The invention is also characterized in that; in moving image
judging apparatus where a line sensing camera scans moving
objects in the direction rectangular to the moving direction at
a predetermined time interval in order to '‘get video image
signals, said video image signals are converted to digital image
data signals and then stored in a video memory sequentially
together with information data containing time data for said
image data, contents in a memory area. necessary for displaying
are read out, composed with drawing information data which are
displayed according to said information data, converted to video
image signals and then displayed on a monitor screen: image data
in said memory area necessary for displaying are written in a
memory for display purpose and then read out in synchronization
to a video displaying signal, pixel number expansion or
compression in the horizontal direction is carried out at data



themi.nto anal og out put video signals as output signals, (c) a controller
for said image processing apparatus to sel ect an operation nbde and to
control the apparatus, and (d) an external

9 out put apparatus which di splays said anal og output video signals from
sai d i mage processing apparatus, wherein said i nage processing apparatus
conprising: (p) a nenory neans for storage purpose which has a nenory area
for said digital inage data to be storedlsSequentially according to the tine
sequence and a nenory area for information data concerning said digital

| mage data, (q) a nenory neans for display purpose where imge data
nepgssary f efraflsSprayives avelidir addeg memoryaticonssid amemobg ¥ OSESHIMY h
sai d image e e n ryards N, sy ronizat
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means whi chespapsies/sanpresaipn dwde dndtbeiborizontal dlrectlon, a pixel
number expansion/compression mode in the vertical direction and
a pixel number expansion/compression mode in both horizontal and
vertical directions.

A further object of the invention is to solve another one
of the problems explained herein before {p.4 1.7-18), by enabling
fixing the position of the scale line in the central area of the
monitor screen for the purpose of staying judgment line at the
initial position on the monitor screen after
expansion/compression in the horizontal direction. In order to
meet this object, the invention is characterized as the
following; in a moving image judging apparatus comprising: (a)
a line sensing camera which produces input video signals of
images of moving objects by scanning said moving objects using
line sensor elements to scan in the direction rectangular to the
moving direction of said moving objects, (b) a video image
processing apparatus which converts said input video signals from
gaid line sensing camera into digital image data signals, stores
gaid digital image data signals into a wmemory sequentially
according to the time sequence, then reads out said image data
signals stored in the memory area necessary for displaying and
converts them into analog output video gignals as output signals,
(c} a controller for said image processing apparatus to select
an operation mode and to control the apparatus, and (d) an
external output apparatus which displays said analog output video
signals from said image processing apparatus, wherein said image
processing apparatus comprising: (p) a memory means for storage
purpose which has a memory area for said digital image data to



drawi ng information data to convert to anal og output video signals, and (s)
a control neans which has a connection interface to external equipnent,

sel ects an operation node according to a selection command from sai d
controller, controls said signal conversions fromanalog to digital and
digital to analog, controls said data conposition of inmge data and draw ng
I nformation data, controls reading and witing of said nenory neans for
storage purpose and said nenory neans forl4i splay purpose, generates said
drawi ng informati on data, and controls other necessary functions of said
nmovi ng i mage j udgi ng appar at us. The 1nmage processing apparatus
includes abdisgtoredt segaantiiing seessdiMy Chosthet i@ NéédigerideBandier
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means for stora.eaéngggi saxé image data are written in and afterwards rea
out in synchronization to a video displaying signal, (r) an
output means which composes said image data and said drawing
information data to convert to analog output video signals, and
{s) a control means which has a connection interface to external
equipment, selects an operation mode according to a selection
command from said controller, controls said signal conversions
from analog to digital and digital to analog, controls said data
composition of image data and drawing information data, controls
reading and writing of said memory means for storage purpose and
said memory means for display purpose, generates said drawing
information data, and controls other necessary functions of said
moving image judging apparatus, and at expansion or compression
of video display image said control means transfers image data
necessary for displaying and information data from said memory
means for display purpose, expands or compresses pixel number of
data read out from said memory means for display purpose in
synchronization to said video displaying signal, and determines
the starting position of reading said memory means for display
purpose according to a predetermined position on the wvideo
display -image.

Alsgo in the image processing apparatus, said memory means
for storage purpose has an memory area for drawing information
data, said control means generates drawing information data to
be composed with image data based on said information data stored
in said memory area for information data, stores the drawing
information data into said memory area for drawing information
data and then writes the drawing information data into the memory
means for display purpose together with said digital image data,



a nenory area for drawing information data, said control neans generates
drawi ng information data to be conposed with i rage data based on said
informati on data stored in said nmenory area for information data, stores
the drawing information data into said nenory area for drawing information
data and then wites the drawing information data into the nenory neans for
di spl ay purpose together with said digital inmage data. Furt her nor e,
said control neans is characterized in tRat; it generates draw ng
informati on data for the scale Iine and stores theminto said scale &
measur enent di splay nenory, stores said information data together with said
i mage datﬁ bAli0sadd dmendge wkedres dicap|dspIayo burpodet Fensimeswmaﬁ | ifieaddy
readi ng t he [“P e 0 | a ' : ?
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sai d nmovi ngseghatt sefelringyitheo neMyy Hddress ngf said scale line as a
reference address or determines starting address for reading data
from said image data display memory in synchronization to said
video displaying signal referring the memory address of the
central position of the video display image as a reference
address, calculates the pixel number in the horizontal direction
by ueing said wvideo displaying signal, calculates the pixel
number from the starting address for reading to said reference
addresses, and then renews according to the calculation result
said starting addresses for reading data from said image data
display memory and said time display memory.

A further object of the invention is to solwve another one
of the problems stated herein before (P.2 1.23-30), by enabling
easy image recognition for judgment in a race where such judgment
is carried out by using a judgment reference line, and by
enabling easy recognition between moving object images and
plurality of auxiliary lines or other reference lines or the like
when they are displayed together. In order to meet the object,
the invention is characterized as the following; in a moving
image judging apparatus comprising: (a) a line sensing camera
which produces input video signals of images of moving objects
by scanning said moving objects using line sensor elements to



appar atus which converts said input video signals fromsaid |ine sensing
camera into digital image data signals, stores said digital imge data
signals into a nmenory sequentially according to the tine
sequence, then reads out said inmage data signals stored in the nenory area
necessary for displaying and converts theminto anal og output video signals
as output signals, (c) a controller for said i nage processing apparatus to
sel ect an operation node and to control #Re apparatus, and (d) an external
out put apparatus which displays said anal og output video signals from said
| mage processing apparatus, wherein said inmage processing apparatus
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and sai d drgqugncgf OtM|mﬁth@t sald image data s:.gnals gtored in the
memory area necessary for displaying and converts them into
analog output video signals as output signals, (c¢) a controller
for said image processing apparatus to select an operation mode
and to control the apparatus, and (d) an external output
apparatus which displays said analog output video signals from
said image proceassing apparatus, said image processing apparatus
is having: {(p) a memory means for storage purpbse which has a
memory area for said digital image data to be stored sequéntially
according to the time sequence and a memory area for information
data concerning said digital image data, {(q) a memory means for
display purpose where image data necessary for displaying and
drawing information data to be composed with said image data are
written in and afterwards read out in synchronization to a video
displaying signal, (r) an output means which composes said image
data and said drawing information data to convert to analog
output video signals, and (s) a control wmeans which has a
connection interface to external equipment, selects an operation
mode according to a selection command from said controller,
controls said signal conversions from analog to digital and
digital to analog, controls said data composition of image data
and drawing information data, controls reading and writing of
said memory means for storage purpose and said memory means for
display purpose, generates said drawing information data, and
controls other necessary functions of said moving image judging
apparatus, said memory means for display purpose is having a
scale & measurement display memory where drawing information data
to be composed with video display images are written in and later
read out in synchronization to said video displaying signal, said
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to convert to anal og output video signals, and (s) a control neans which
has a connection interface to external equipnment, selects an operation node
according to a selection conmand fromsaid controller, controls said signal
conversions fromanalog to digital and digital to anal og, controls said
data conposition of image data and drawi ng information data, controls
reading and witing of said nenory neans for storage purpose and said
menory neans for display purpose, generatlds said drawi ng i nfornmati on data,
and controls other necessary functions of said noving i mage judgi ng
apparatus, and said control neans controls data transfer fromsaid nenory
rcfgﬁ?fo}‘ or Sbg,ﬁ@%a p?lé&?§egé1@e1_ﬁa§&éb refawingdaitorhatidhsfhty Por pose, scale
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Also in the image processing apparatus, said control means
is characterized in that; it contains a time data generating
means which starts time counting when triggered by a starting
signal and generates sequentially time data corresponding to the
elapsed time from the beginning of the time counting, it stores
the time data generated by said time data generating means into
said memory area for information data as the information data,
it «carries out time measurement ueing said time data
corresponding to the position of said scale line and stores the
result in said scale & measurement display memory, using a
different color or a different type of said auxiliary linee from
colors or types of said other lines, as said different display
mode.

DESCRIPTION OF DRAWINGS

The invention disclosed herein will be understood better
with reference to the following drawings; Figure 1 shows the
embodiment of the moving image 3judging apparatus of the
invention. Figure 2 shows an example of a high speed image
processing apparatus. Figure 3 shows a front panel layout
example of a wain controller for an operator. Figure 4 shows a
front panel layout example of a remote controller for a judge.
Figure 5 shows an example of measurement setting display for a
horse race. Figure 6 shows an example of measurement setting
display for formal race starting scene in a motorboat race.
Figure 7 shows an example of measurement setting display for a



i nforrmation data into said nenory area for drawing information data and
then wites the drawing information data into the nenory neans for display
pur pose together with said digital inmage data, and said nenory neans for

di spl ay purpose conprised an i mage data display nenory where the image data
and the information data are stored, a tine display nenory where tine, tinme
lines and information on inmages are stored as said drawing i nformation
data, and a scale & neasurenent display f@nory where the scale line for

ti me measurenent of displayed i mages are stored, and said control neans
transfer the inmage data, the informati on data and the drawi ng information
dat a of whi ehchofindshahgpiscehendnber snotorboatpraseed @Eigemeartdeshewex candi ng
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Figure 14 shows a print out format example of whole trials in a
trial race mode. Figure 15 shows a configuration example for bus
lines connecting a controller, a video memory and each of display
memories. Figure 16 is a figure to explain relationship between
the video memory and each of display memories. Figure 17 shows
an example of composed picture of recorded image data in the
image data display inemory, drawing information data in the time
display memory and drawing information data in the scale &
measurement display memory. Figure 18 shows an example of
composed display for time measurement. Figure 19 shows an
example of relationship between memory size of a video memory for
image data and display size of a video monitoxr, and an example
of display with a reduced size. Figure 20 shows an example of
expansion or compression from a video display image, and an
example of a reference position for expansion or compression.
Figure 21 is a figure to explain calculation procedure in
determining starting address for reading out. Figure 22 shows
an example for composition of plurality of auxiliary lines with
a video display image having zero second and one second time
lines for a motorboat race.



13 transfer fromsaid video nmenory to said nenory for display purpose,

pi xel nunber expansion or conpression in the vertical directionis carried
out at reading out fromsaid nmenory for display purpose in synchronization
to the video displaying signal, having 3 nodes whi ch are a

pi xel nunber expansi on/conpression node in the horizontal direction, a

pi xel nunber expansi on/conpression node in the vertical direction and a

pi xel number expansi on/ conpressi on node i¥ both horizontal and verti cal

di rections. A further object of the invention is to solve another one
of the problens explained herein before (p.4 1.7-18), by enabling fixing

t he positi oDESCRIPFIONAOE THE cPREFERRED:C EMBODIMEN®a of the nonitor screen

for the purpose of staying judgnent line at the initial position on
t he noni t or screen aftezﬁﬁgpansion/co, ression in the horizontal
direction. In or 38f Peeherred pmbogiment of Hdg ApERpELAn;wilthbeerpipivedas
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sensing Cam%fiHHECHo@iRS“&ﬁég&“B%hg&h&e%mikgﬁéhé %& the invention, and
Figure 2 shows an example of a high speed image processing
apparatus. In Fig.l shown are; a line sensing camera 1, a high
speed image processing apparatus 2, a main controller 3, a remote
controller 4, a color video monitor 5, a video image recording
apparatus 6, an image printing apparatus 7 and a data printing
apparatus 8. In Fig.2 shown are; an A/D {analog to digital)
conversion circuit 11, a video memory 12, an image data display
memory 13, a time display memoxry 14, a scale & measurement
display memory 15, a data composition circuit 16, a D/A (digital
to analog) conversion circuit 17, an output signal switching
circuit 18, a time data generating circuit 19, an information
data memory 20, a power circuit 21, a controller 22, a
synchronization signal generator 23, an ENC (encoder}) 24, a
memory 25, a memory controller 26, CPUs 27 and 28, a GP (graphic
processor) 29, and an interface circuit for external connections
30.

As is shown in Fig.l, the moving image judging apparatus of
the invention comprises; a line sensing camera 1 which generates
an image of moving objects as time serial analog signals by
scanning along one line orthogonal to the moving direction of the
objects, a high speed image processing apparatus 2 which converts
said analog electrical signals to digital image data signals,
stores a part of said digital image data which correspond to a
plurality of video display images, transfers the content of said
video memory which corresponds to said video display images to
an image data display memory and then converts the output of said
image data display memory to analog output video signals 2, a
main controller for an operator 3, a remote controller for a



| mages, of novi ng obj ects by scanning said noving objects using |line sensor
el enments to scan in the direction rectangular to the noving direction of
sai d noving objects, (b) a video inage processi ng apparatus which converts
said input video signals fromsaid |line sensing canera into digital inage
data signals, stores said digital imge data signals into a nmenory
sequential ly according to the tinme sequence, then reads out said inage data
signals stored in the menory area necessaty for displaying and converts
theminto anal og out put video signals as output signals, (c) a controller
for said image processing apparatus to select an operation node and to
control the jusiger at us a2 aedldd) videex tremdidiorout puk apilecat imaghi clecdrdphgys
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means for dISp ay purpo at'a nece ‘di’s
drawi ng i nf ditReS m%sq,qg b@pparatus 2 and the main controller 3 are

located at a suitable place in a building where an operator can
carry out equipment operation, and the remote controller 4 and
the color video monitor 5 are located at a place where a judge
carries out judgment of races. Both analog and digital type
apparatus can be used for the video image recording apparatus 6
and for the image printing apparatus 7. The color video monitor
5 is a CRT display terminal which displays analog output video
signals from the high speed image processing apparatus 2. The
video image recording apparatus 6 is equipment which can record
and replay video data signals, such as a magneto-optic recording
device (MO), a data streamer (DAT), a compact disc player (CD)
or a video tape recorder (VTIR).

The line sensing camera 1, which comprises a set of zooming
lenses, a color line sensor using charge coupled devices (CCD)
as sensor elements, a sensor driver circuit and an output
amplifier, is positioned so that it can take images along the
vertical direction at the finish line. The color line sensor
congists of a photo-electric converter which contains a
one-dimensional array of photo-sensitive diodes each of which
corresponds to one pixel and on each of which red (R), green (@)
and blue (B) color filters are attached repeatedly in this order,
and an output shift register.

The operation outline of said line sensing camera 1 is
explained as follows; the image of a moving object which passes
the finish line L. is projected on the photo-electric converter
through the zooming lens. The projected image is then converted



conposed with said inmage data are witten in and afterwards read out in
synchroni zation to a video displaying signal, (r) an output neans which
conposes said i mtage data and said drawing information data to convert to
anal og out put video signals, and (s) a control neans which has a connection
interface to external equipnent, selects an operation node according to a
sel ection command fromsaid controller, controls said signal conversions
fromanalog to digital and digital to anépog, controls said data
conposition of inmage data and drawi ng i nformation data, controls reading
and witing of said nmenory neans for storage purpose and said nenory neans
for di spl ay tpurgosehrigader aigmakai delieawronic ntbanges on agiuallyihd kaonthel s
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i S i.mage _sai d.cont,rol ,means
transfers iﬁﬁgéh&aPHtHBEe§g§¥§ F%ﬁlﬁﬁé%ﬂ%%néﬁ}aﬂﬁT% BendPFofdREEaH Sl
s?ig nennryimeanh?foworﬂsmﬂﬁpr pachosixekx jandynchronihpattbee £ iaxatanuihe r
0 ata reaq; [ I.SAl : BRS € & ;
Synchront satiing, s2GhaR SeaPTHbloE N barls¥eriled] WLPA°Ss Bupplied by
starting podibei ganger elvey SPitendty eReBncharye dHanage SdPFoseOutput
ifcordi n?ht @ignAledEromnithed queputi ehidn &bgiutéanﬂéSﬁkausfeﬁg@d to the
so in e i rQ s t L. r .
our pose has HNPRENBrEaF be FedRBltally, 1BE LRI A SehlerhEEAAF 1n |
gener at es deawichgonitat ieni b anetherosprneinig sdadng shanayh FTSPa5raaséaron

sai d infor Wgam%_@)qahﬁdswée@hém #p1d FIRER! Yoatgat f & grdlfed FFdhi @hedatiBput
stores the dra

) information.data ,i nto,sai,d. menor rea for draw ng.
i nf or mat i on &Qgﬁﬁ tHES PPPAdeEhEUr engmrqr?orsﬁéﬁgon”%ﬁea Pﬁf’Se?%éng
menory nmeansipparatiuspl2aytqgethese widdetsheriminch puise dTNPR & aks | whdeo dawmage
signals VVS which contain components R, G and B. It’s
composition is well known at the prior arts.

The color line sensor in the line sensing camera 1 has 1728
pixels, for example, for each color component. For the video
memory in the high speed image processing apparatus 2, 16Kbytes
in the line direction (horizontal direction) and 2Kbytes in the
column direction (vertical direction) are assigned as the total
storage area. From the 2Kbytes in the column direction,1728
bytes are assigned as the memory area for digital image data, and
the remainning 320 bytes in the column direction are assigned as
the wmemory area for information data (S8ee £ig.19 and fig.18).
The invention is applicable for each type of video signal format,
such as standard wvideo signal format (NTSC), Hi-Vision wvideo
signal format and non-interlace Hi-Vision video signal format
(PHD) . The number of vertical scanning lines for a wvideo display
monitor are 485 for standard video, and 1035 for both Hi-Vision
video and non-interlace Hi-Vision video. The number of pixels
in the horizontal direction which actually corresponds to the
resolution for the time axies is 1024 for every type of video
signal formats.



15 and said nmenory neans for display purpose consists of an inage data
di splay menory where the image data and the infornation data are stored, a
time display menory where tine, tine lines and information on inmages are
storéd as said drawing information data, and a scal e & neasurenent display
menory where a scale line for tinme neasurenent of displayed i mages are
stored, and said control neans generates drawi ng information data of the
scale line, stores said drawing informati%h data in said scale &

nmeasur enent .di splay nenory, determines starting address for reading data
fromsaid image data display nenory and fromsaid time display menmory in
synchroni zati on Thes§hdchideootli el dyigly spepthlimagieepriocgsshegmappayatus
address of 9ai g Seablaiht aferdikBlReen kGl 29, 2/ dBLCIANICRRbELLI LY
address for reading, data_f.rom said inage céiHata diSplay nmenory in
synchr oni zaf:i:LEﬁqug Lhilp §iided OPRPPLhA %@c i Bnd¥- rFAPIRAtTeFoRyalog
address of wtidecemtigahlpdsist iten sofbitheimagieod4lis PRy corPEEpREdihg efSrenee

: ' i ' t LLgcLion, by using
250 v deo. ranpcEbn GribLFontiR) 14 Juiits” SErARY Be SRERTRIRNY Wen g

address f or tP€afii @82t ot &¥rld dfetkbpevitdeq dtigmade ¥8Sahel athdiher dpwretaetionih ng
to the cal cal predatéennindd saildeshoed | Nt assas dsdodar 1g §aharitam

sai d image ﬂ&kgwise when the signal level of the video signal VSS is at the
highest within the predetermined value area, output data
"11111111" is generated by the conversion circuit.

The video memory 12 is a DRAM (dynamic random access memory)
which has a storage area for image data and a storage area for
information data. The digital image data converted from R, G and
B components of the analog video signal are stored in the storage
area for image data, and the information data are stored in the
storage area for the information data, respectively, at every
scanning time (cﬁarge storage time) of the color line sensor.
Based on the information data, time and time lines can be drawn
in a drawing area for time and time lines. Image data obtained
by each scan- are stored scan by scan in the vertical direction
{(or in the column addresses) of the storage area of the video
memory 12. The image data are stored in the horizontal direction
(or in the line addresses) time- sequentially for sixteen seconds
at each 1/1000 second interval, for example. When image data for
one second correspond to one full picture display, image data for
sixteen pictures can be stored in this example. By assigning
eight bits to each pixel of each color component R, G and B, the
image data can have full color information (16,770,000 colors).

Among the information data which are stored in the video
memory 12 together with the image data, there are time data,
race site data, recording status data which correspond to
operation modes such as the clockwise or counterclockwise course



di splay nmenory and said tine display nenory. A further object of the
I nvention is to sol ve another one of the problens stated herein before (P.2
1.23-30), by enabling easy inage recognition for judgnent in a race where
such judgment is carried out by using a judgnent reference line, and by
enabl i ng easy recognition between noving object inmages and plurality of
auxiliary lines or other reference lines or the |ike when they are
di spl ayed together. In order to neet thezébject the invention is
characterized as the following; in a noving i nmage judgi ng appar at us
conprising: (a) a line sensing camera which produces input video signals of
i mges of ndiragtbbneasede bin dwmse rgcesi dtheovirigblgredormadi ngcei medseirsor
el enents t Ogotorboat races and the test. mode, and.other ﬂﬁ%oxﬁﬁﬁ@%ﬂ Bntfﬁh
di rection rectangul novi n dlreca gn of nDV|n€ %gcts
vi deo i mage9pEBcesd) tgﬂﬁaﬂéFﬁs provdedr P¥ E dt%ﬂ%u?a #d %?iﬁ%ﬂ%
fromsaid | icmecaﬂﬁsiglg aﬁﬂim!thelrnimfdrr@ﬁmn idatgeatatprarigld by athobdimai d
digital imge. daie sLONAlS alkOsPe ORI SROURR! EELYa ks Yedbls BQelhsotiMe
The time data generating circuit 19 contains a timer, measures
time by using a timer control signal TCS which is provided by the
control circuit 22 and generates the time data {the elapsed time
data) . The holding circuit for the race site data and the
recording status data 20 holds the information data from the

control circuit 22, except the time data.

Among data which are stored in the video wemory 12, the
image data necessary for displaying and the information data are
stored in the image data display memory 13 in preparation for
displaying. The time display memory 14 stores data necessary for
displaying time lines, time and the race site information on the
video display image. The scale & measurement display memory 15
stores data necessary for displaying a scale line, auxiliary
lines, measured time and a menu on the video display image. Each
display memory 13, 14 or 15 consists of a video RAM which has a
memory capacity of 2Kbytes in the line direction and 2Kbytes in
the column direction. The image data necessary for displaying
and the information data are transferred from the video memory
12 to the display memory 13 by using DMA (direct memory access}
control, and the drawing information data for time and time lines
are transferred also from the video memory 12 to the display
memory 14 by using DMA control. The stored data in display
memories 13 and 14, that is, the image data and the drawing
information data for time and time lines, and the drawing
information data stored in the display memory 15 are read out by
a common video synchronization signal, to be transferred to the
data composition circuit 16.



sequence, then reads out said inmage data signals stored in the nmenory area
necessary for displaying and converts theminto anal og out put video signals
as output signals, (c) a controller for said i mage processing apparatus to
sel ect an operation node and to control the apparatus, and (d) an external
out put apparatus which displays said anal og output video signals from said
| mage processing apparatus, said imge pr%cesm ng apparatus is having: (p)
a nmenory means for storage purpose which has a nenory area for said digital-
i mage data to be stored sequentially according to the tinme sequence and a

menory area for infornmation data_ concerning said dj gltagg mage data, (Qg) a
menory neans for THESPRER GAMPESIE 1RRFE Gty 46 CRMPINRL £88, IM9FR datep| BYeng
and draw ng drﬁmPgahmGardataohodhEacﬁaposeﬂevuma shie limge, daha drawing
witten in an at r n h z 0 0 I n
S gnal . (1) ROt br the neSHlE T 6R” AblRre] Fu 1E9 Hongea; 1O
i nformation Cmﬂpéeﬁis conwang t‘—!?faﬁaii‘égo@u%ﬁ% Wﬁe@nél GHH- sscﬁ‘ﬁ%ln(g}z% of

control nmeanrs gMiagh) haprécessiiest pPiot it vid a@ﬁetasexgﬁé@ab;oeq:\uepr@éme &

sel ects an operation cording t e CtIO mmndfro

control | er, “%&?f‘ﬁ?f“gngo &Hs% a@ﬁg'lem@ g? tg’ﬁsgf"?‘% aa' m?‘(goﬁ}'glf%ﬁ%anla
digital to dmagegdatentdispiayanemaeiat d3cdmpbbisi @rd@r rﬁ'g%m'ét goaMergieni ng
i nformation éi%atcﬂﬁté&iv%z‘t%agheﬁu@%t\é( EMQ:}QJ daaadc&ﬁmmrmaairéeit

storage purpose and sai Ll t
G awi ng | nf Shén: Bt AP SSHI L HEEB) G=0F HOFD NELELLAFD T it Eo6m Sarh
Hov! ng i magaijspdgynmeappar aiaishe seompombras rm]spicmumb spdary ir povides
a .
ving a scg({eog_‘l@otrlcﬁg\%%ggen{:o +!Z§i%m¥' | ttgﬁg Nggi nformation data

to be conpo eo di's ges are in and | ater read out
I n synchroni zation to said video displaying signal, said :

The controller 22 controls general operation of the whole

apparatus of the invention, such as; selection of an operation
mode according to a command from the main controller 3 which is
operated by an operator or a command from the remote controller
4 which is operated by a judge; control of writing and reading
of the video memory 12; generating conversion timing signals for
the A/D conversion circuit 11 and the D/A conversion circuit 17;
generating Video synchronization signals; control of information
data insertion; control of time count start or recording start
triggered by an external signal; control of image data
composition for the time display memory 14; control of image data
composition for the time display memory 15, and the like. The
controller contains two CPUs for such purposes. CPUa 27 mainly
controls interfacing with external equipment, generating various
operation commands according to commands from the main controller
3 for an operator and the remote controller 4 for a judge. The
CPUb 28 executes each operation according to a command from the
CPUa 27. CPUb 28 mainly controls a GP (graphic processor} 29,
the video memory 12 and display memories 13, 14 and 15. The
memory controller 26 controls writing and reading of image-data
for memories 12 to 15 using DMA control. The memory 25 consists
of ROMs, RAMs, and EEPROMs for storing measurement data. The



17 control neans generates drawing information data for the scale Iine
and plurality of auxiliary lines and then stores themin said scale &
measur enent di splay nenory, and said output neans conposes said plurality
of auxiliary lines with other lines, using a different display node other

t han di splay nodes for other lines, in order to obtain an output video

di spl ay i mage. Al'so in the inmage processing apparatus, said control
nmeans is characterized in that; it contai®% a tinme data generating neans
whi ch starts tine counting when triggered by a starting signal and
generates sequentially tinme data corresponding to the elapsed tinme fromthe
begi nni ng oflﬂd&rﬁéd& ARRINY I /FY Sbﬁréﬁtéﬁeal ié@mﬂb’ﬁﬁcﬂﬁmr o iy ssaid

t dat t ' t dat
the i nf or macttorRTrRat £LagePr £ad st /b, b8Pe, Bk ALY FRvRa02
correspondi rare & tM@o@M@rﬁtﬁI‘%aﬂxH@al @ | feuorgdidgstshagt Signadsukeron

sai d scal e &dmant g oho'splaaxfudwc&t li%bﬁgo% Snkf %@%ehdcghgﬁaﬂrfar a

different type of said auxiliar i ne ron1co pes, of i d ot her
lines, as Sy %'sp?‘ay ile /F (%ror %ot main an remote

controllers), a camera control I/F and an external recording
equipment I/F.

The power circuit 21 consists of a power circuit for the
high speed image processing apparatus, a power circuit for the
line sensing camera and a power circuit for main and rewmote
controllers. The synchronization signal generator 21 generates
a composite synchronization signal SYNC, a horizontal
synchronization signal HD and a vertical synchronization signal
VD, which conform to any one of the standard video signal format,
the Hi-Vision video signal format and the non-interlace Hi-Vision
video signal format. Selection of a wideo signal format is made
by video output selection function of the main controller 3. The
encoder (ENC) 24 is an NTSC encoder which generates NTSC
composite video signals. The output signal switching circuit 18
delivers standard NTSC video signal output, Hi-Vision wvideo
signal output or non-interlace Hi-Vision video signal output to
a proper output port.

Figure 3 shows a panel layout of the main controller for an
operator, Fig. 4 shows a panel layout for the remote controller
for a judge, Fig.5 to Fig.8 show image display examples for
measurement settings, and Fig.9 to Fig.1l4 show print out examples
for measurement settings. The main controller 3 for an operator
and the remote controller 4 for a judge control various operation
of the controller 22 in the high speed image processing apparatus
2. The main or remote controller comprises panels which have
various operation buttons, LEDs and knobs. PFunctions of main
panels of the main controller 3 will be explained hereinafter.



DESCRI,PTI ON OF DRAW NGS The invention disclosed herein will be
understood better with reference to the follow ng drawi ngs; Figure 1 shows
t he enmbodi nent of the noving i nage judgi ng apparatus of the invention.
Figure 2 shows an exanple of a high speed i mage processi ng appar at us.
Figure 3 shows a front panel |ayout exanple of a main controller for an
operator. Figure 4 shows a front panel r?yout exanpl e of a renote
controller for a judge. Figure 5 shows a xarrpl e of neasurenent setting
display for a horse race. Figure 6 shows an exanple of neasurenment setting
display for formal race starting scene in a notorboat race. Figure 7 shows
an exanpl e of nefiber tnencrding imedelipasiedy 4@ cemprises the "test" button

18 race fimishi Ag e dd) SeIRUOr%Rl1 MRk rd MdiY etk Nk ahsaanpt e
of a neasurenent set ggg ture for, the starting scene 03” race trial

which is caFPFSdtﬁﬁﬁ pFSE L PEPHRARST FAGGE «f I Fxial] 3 thor oYibbah
race. Figudie ﬁse&oonl;a ju imdtodioatoraae wodepte éairedtolts‘éaﬂ.arecord mode

measur ement g gyee "%QrﬁxQQVV%aéemb{l{:tQHtwﬂ%HB{s X8R £oObePed OTTRL £ACE

starting measurenen
record mode for horse races and the formal race record mode for

motorboat races. Selection of the horse race mode or the
motorboat race mode is done using a mode selection switch 60
which is located at the rear side of the main controller{going
out of sight in the fig.). The back up record button triggers
recording compulsorily, regardless the wenu setting for record
start. The "control® panel 43 has the "main/remote" button which
switches major control functions of the main control panel to the
remote control panel and vice versa. The "video output" panel
44 comprises "“P.HDTV" button which selects non-interlace
Hi-Vision scanning signals as output signals, the "HDTV" button
which selects Hi-Vision scanning signals as output signals and
YNTSC" button which selects NTSC scanning signals as output
signals. The "display" panel comprises sixteen "memory
capacity" LEDs which display bar indication of written memory
area of the image memory , sixteen "monitor display position®
LEDs which indicates the starting address of reading the image
memory, the "memory" LED which indicates that records are
displayed in one of the record modes and the "external®" LED which
indicates that records are displayed based on an external
recorder. The "menu" panel 46 has the "menu' button which
demands menu display for equipment status settings and which
demands measured data correction when in the measurement setting
display mode. The "fix" panel 47 comprises the "fix" button
which commands registration of race sgite and race date data
{order number of the race event, the race date and the race
number of the day), fixing of setting items, fixing of selected
items when in the external equipment record mode, registration
of measured data and start of printing out when in the



setting, anong several print out formats for neasurenent setting in a

not orboat race. Figure 11 shows a print out format exanple of a finish
measur ement setting, anong several print out formats for measurenent
settrng in a notorboat race. Figure 12 shows a print out format exanple of
a neasurenent setting for trial starting in a race trial node. Figure 13
shows a print out format exanple of one race and whole races in a fornal
race node. Figure 14 shows a print out foffrat exanple of whole trials in a
trial race node. Figure 15 shows a configuration exanple for bus Iines
connecting a controller, a video nenory and each of display nenories.
Figure 16 | sneadirgmeatt eeexphgi display i modd) parbktffacdsiineg thee@aprmaryaand

each of disghﬂ¥lq?thge?ﬁggigyiglé%Tgpgﬁip Sxade! 8,085 conposed picture of

recorded i mage data 1n i mage ay nmenory, draw ng infornation
data in the tinme display nenory and drawing i nformation data in the scale &

g?asrrerrfnt di sphye MyEYting di_:ia%_ué@ ia&n&h!O\ﬁla wn@taaabeltaé enwﬁée;&aee;_
i splay for asyr : ur,e s a1 ex e, of _rel-atiopnship
bet ween rren#yﬂrgig%eof mgg\%%%trrgﬁ%rey f%]_gr%'i rrgigq% d%&&cgﬁgs’ai S%E%y %ri‘éegg? a
vi deo noni t dicovaterancieekmpize'bf LBPsplwhiaki t displaviutde sapparsiusr usage

shows an exagHteny «@ARABSHWRELREr CRNIIELSS hoRsbl 2884, V4 4Rt P RltaY BRI en
and an exanmpl.e og a reference pgsltlon for exggaglon or coppr.essi on. F|gure
21 is a figl® CLOEKPEER FPAHRAUAITPOHIR SFedBried FOHBLEF T HRHY A% PPIRE
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and one second tinme_l1nes tor a nptorboat, race. :
the panel, the "start" button which triggers starting time count
and the "external" LED which indicates whether starting time
count is triggered by the "start" button or triggered by an
external signal. The "record" panel 55 has the "record" button
which triggers starting record of race trials which are held on
a day before the formal horse races and of formal horse races,
and which triggers starting record of trial and formal races in
motorboat races, and the "race reset" button which interrupts
recording after the record mode starts and returns the status to

the initial stage of the record mode.

The "race data setting" panel 56 comprises the "“event
number" button which selects and sets the order number data of
the race event to display on the monitor screen, the "date"
button which selects and sets the date data of the race event to
display on the monitor screen, the "R" button which selects and
sets the race number data to display on the monitor screen and
the "auto" button which enables automatic one increment of the
race number. The "event number' indicator, the "day" indicator
and the "R" indicator displays the serial race event number, the
date of the race event and the race number, respectively. The
tauxiliary line" panel 57 comprises the "auxiliary line on/off"
button which selects whether auxiliary lines for decision are
displayed on the video monitor or not, the "single/plural® button



19 DESCRI PTI ON OF THE PREFERRED EMBODI MENT The preferred

enbodi nent of the invention will be explained hereinafter referring to
drawi ngs. Figure 1 shows the enbodi nent of the noving i mage judging
apparatus of the invention, and Figure 2 shows an exanple of a high speed

| mage processing apparatus. In Fig.1l shown are; a line sensing canera 1, a
hi gh speed i nage processing apparatus 2, a main controller 3, a renote
controller 4, a color video nonitor 5, a2® deo i mage recordi ng apparatus 6,
an image printing apparatus 7 and a data printing apparatus 8. In Fig.2
shown are; an A/D (analog to digital) conversion circuit 11, a video nenory
12, an i magehtlahasell sqots e mumpei3of aatkidi aiys (lime srwieny thd, * aneihi o’

measur ement 1%&%&3/0?@”%&6&1 f dahd (P RS Uigl Gh{xﬁi&aﬁ’ 188 fmber
(digital to anal 0g) conversion circuit 17, af output .signal” sWtching
#BF%@H

circuit 18, A% bukeorand §bgel avxhyiayy diine pymbgy Bt Yhight sethdrhis y
20, a power nGinbeHi &f Zaux £l Rt Ndnkesr céRrefpoydidy MU Zalel ealetfieh GEM&iat or
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connect i ons "pdcture selemtiion paveh" ivespegtiveile Fhsi"meaismrgrent depfrfE"

appar at us Ohbutton which selects whether measured data are displayed on the
monitor screen or not and the "set" button which is used to input
horse (boat) numbers and times of the race result for displaying.
The "picture selection" panel 58 comprises the "selection A"
button which selects camera 1 when in the horse race mode and
selects the starting scene only for the formal race mode when in
the motorboat race mode, the "selection B" button which selects
camera 2 when in the horse race mode and selects the goal picture
only for the formal race mode when in the motorboat race wmode,
"picture selection" sixteen-key buttons which are used for
selection of display modes, and for setting of race site data or
picture frame number, the "picture number" indicator which is
used for indication of recorded frame numbers in each mode,
indication of recording numbers in motorboat race trials,
indication of starting picture number in extermal recording
equipment and indication of replayed frame number, and the
tgelection" indicator which is used for indication of selected
record frame number for each mode, indication of selected picture
number for trial in a motorboat race and indication of the final
picture number for external recording equipment. The "scroll"
panel 59 has a joy stick which is used for moving an image to
desired direction, for varying the scrolling speed and for
extending the image size up to twice.

Among various operation modes are the horse race mode,'the
motorboat race mode, the external equipment record mode and the
automatic scrolling mode. 1In recording a race trial using the
horse race mode, images are recorded in the video memory for two



the invention conprises; a line sensing canera 1 which generates an inage
of noving objects as tine serial analog signals by scanning al ong one |ine
orthogonal to the noving direction of the objects, a high speed i mage
processi ng apparatus 2 which converts said anal og electrical signals to
digital image data signals, stores a part of said digital imge data which
correspond to a plurality of video display imges, transfers the content of
sai d video menory which corresponds to s@% video display i mages to an

i mage data display nmenory and then converts the output of said inage data
di splay nenory to anal og output video signals 2, a main controller for an
operat or 3, pictumet €ramesr ¢id ethatortlee lens focusing around the targeted

20 udge 4nageCRLR’ pUl deRulRll! Gbrrectiy! dofn! FBOS ARNE" O ngawpéﬁg&é’fl >
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operator can carry out ment operation ere
t he col or vucdegkn’émgwr% %r@ﬁ%&@eétartac‘pmla%@gmde jastubgfore horses

reach the goal, the operator of the apparatus starts recording
by using the "record" button of the "record" panel 55. Time
count is automatically stopped when pictures are stored to make
the memory full, finishing recording of the formal race.

At a motor boat race trial which is held on the day just
before the formal race date, rehearsal scene of starting the
race is recorded seguentially using the motorboat race mode. The
race trial is started according to the sixty seconds before zero
indication of the central clock, and recording is automatically
started at a predetermined time selected from the recording start
time menu (actually 0.5 seconds before the zero second signal),
by using the external signal from the central clock. Starting
scenes are recorded approximately for two seconds each (2
pictures) sequentially.

Each formal race is recorded on the day of formal races.
Recording is automatically started at a predetermined time
selected from the recording start time menu (actually two seconds
before the zero second), by using the external sixty seconds
before zero signal from the central clock. The starting scene
is recorded for about four seconds (four pictures). The timer
is reset to zero by the zero second signal from the central
clock, and the zero second line is written into the video memory
at the same time. The one second line is also written into the
video memory at the one second signal from the central clock.
After finishing recording the starting scene, wvideo image
containing the zero second line and the one second line is



carries out judgnment of races. Both analog and digital type apparatus can
be used for the video i mage recordi ng apparatus 6 and for the inmage
printing apparatus 7. The color video nonitor 5 is a CRT display term nal
whi ch di spl ays anal og out put video signals fromthe high speed i mage
processing apparatus 2. The video inmage recording apparatus 6 is equi pnent
whi ch can record and repl ay video data sEg als, such as a magneto-optic
recordi ng device (M), a data streaner a conpact disc player (CD) or

a video tape recorder (VIR). The I|ne sensing canera 1, whi ch
conprises a set of zoom ng | enses, color |ine sensor using char e coupl ed
devi ces (CCHLSRIaYELSBR 2| Sﬁrgﬁﬂsﬁﬂr &PF’VErlc:f ﬁﬁﬁqndénd A gan

anplifier, idedqies thyortde yecorded video imkge | omgese adaraen vhetdet ¢chkre
direction at,the, ffigﬁg% l%ea fé'ifﬁlnéo'b%ﬁnhd”%ts‘1’:’91%0%1:%9@3' S‘rimgf c?unt is
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In the external equipment record mode, the recorded video
images are stored in external recording equipment such as an MO
or a data streamer after recording by the apparatus was finished,
using race data such as the event number, the event date or the
race number as the name of the file. When in replaying, the
recorded video images are read out from the external recording
equipment by specifying the necessary file names, and then
displayed on the monitor screen. Video image replay or other
operations can be done just in the same status as in the record
mode used (clockwise or counterclockwise course direction mode
in horse races, the race trial mode or the formal race mode in
motorboat races), by using the information data for video image
data.

In the automatic scrolling mode, the whole recorded area
starting from the first picture frame isg displayed sequentially
at a constant scrolling speed which is set by a speed adjustment
knob for automatic scrolling. There are two modes for
measurement operation; the measurement mode which is activated
by the "measurement on/off" button, and the measurement display
mode which is activated by the "set" button. In the measurement
mode, a single line (as a scale line) and frames for indicating
time along the scale line are displayed on the video monitor
screen with time values themselves in the frames. Positions of
the frames and the scale line are movable on the screen. 1In the



21 to electrical signals (electronic charges, actually) by the

phot o-el ectric converter. The electrical signals are transferred to the
output shift register at the same tine (or in parallel, in other words) for
each pixel, in synchronization to a scanning timng signal STS1 (photo

transfer pulse) which is supplied by the sensor driver circuit,

at

charge storage tine. Qutput signals fromthe output shift register

transferred to the output anplifier sequédtially (or in serial,
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each
are
ot her

words) in synchronization to another scanning timng signal STS2 (transfer
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Time measurement is carried out by moving an auxiliary line to
the nose position of the horse to be measured, wusing the
vposition" vernier dial. When the "on/off" button is pushed
again for off, the measurement mode is inactivated to tern off
video monitor display of the scale line and the frames for time
values, and to turn off the LED of the "on/off" button.

When the measurement "set" button is pushed while the LED
of the measurement "on/off* button is on, the measurement display
mode is activated to turn on the LED of the "set" button, to
display on the monitor screen the scale line and frames for time
values, flashing on and off the indication of frames for horse
numbers and for arrival orders. 1In this situation, a single
auxiliary line on the monitor screen can be moved to the nose
poeition of the leading horse by adjusting the "position" vernier
dial, and image scrolling can be done also to move the leading
horse nose into the right half area of the video screen where is
gsuitable for measurement. When the horse number is entered from
the sixteen-key, the number is displayed inside a frame for the
horse number, and the number is registered if the "set" button
is pressed. At this moment, the frame indication of the time
value flashes on and off for noticing by the operator. The time
value for the auxiliary line position is displayed inside the
frame, and the time wvalue is registered at the push of "set"
button. Just the similar procedures, such as the horse image



such as standard video signal format (NTSC), Hi-Vision video signal format
and non-interlace Hi -Vision video signal format (PHD). The nunber of
vertical scanning lines for a video display nonitor are 485 for standard

vi deo, and 1035 for both Hi -Vision video and non-interlace Hi-Vision video.
The nunber of pixels in the horizontal direction which actually corresponds
to the resolution for the tinme axis is 1024 for every type of video signal
formats. 32 22 The function of
t he hi gh speed i mage processing apparatus 2 is expl ai ned hereinafter using
Fig 2, the A/D conversion circuit 11 in Fig.2 converts each R G and B
conponent of hAYRReRE viE@eEhg gRgRsYEEeRt g agER | PRgéhgatBiday ceFFrespondiisy
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conversion circuit. : .
all entered data, turns off the LED of the Ysget" button and

changes the operation mode to the measurement mode. Also, if the
*fix" button is pushed after entering whole necessary data, whole
entered data are stored and printed cut and the operation mode
is changed to the measurement mode.

The maximum data capacity which can be registered and stored
in the apparatus is; data wvolume for twelve races with 20
participating horses per race in horse races, data volume for 12
start and finish scenes with 6 participating boats per each race
in wmotorboat Fformal races, and data volume for 16 start scenes
with 6 participating boats per each trial in motorboat race
trials. - Data for a specified race can be displayed on the video
screen as shown in Fig.5 to Fig.8 or printed out as shown in
Fig.9 to Fig.1l4, by entering the race number from the sixteen-key
to specify the registered data for the race. Printing out data
for the whole races or for a specified race is possible through
selection from a menu.

Video display examples for measurement sgsettings are shown
in Fig.5 for a horse race measurement setting, in Fig.6 for a
measurement setting of a starting scene in a formal motorboat
race, in Fig.7 for a measurement setting of a finishing scene in
a formal motorboat race and in Fig.8 for a measurement setting
of a starting scene in a motorboat race trial. Print out format
examples for measurement settings are also shown in Fig.9 for a
horse race measurement setting, in Fig.10 for a measurement
setting of a starting scene in a formal motorboat race, in Fig.11l
for a measurement setting of a finishing scene in a formal



The video nenory 12 is a DRAM (dynam ¢ random access nenory) which has a
storage area for inmage data and a storage area for information data. The
digital image data converted fromR G and B conponents of the anal og vi deo
signal are stored in the storage area for inmage data, and the information
data are stored in the storage area for the information data, respectively,
at every scanning tine (charge storage tine) of the color |ine sensor

Based on the information data, tine and t33we |ines can be drawn in a
drawing area for tinme and tinme lines. |Imge data obtai ned by each scan are
stored scan by scan in the vertical direction (or in the colum addresses)
of the stormoabeatofra&m, vﬁdemi@mysz Jh%léaim&éméﬁta @ét@cﬁ@ra@ &
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whi ch are stored I n the vi deo nenory 12 together with the inage data, there
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operation nDdes sych as the cl ockw se or counterclockw se cours
direction mode for horse races and if wvideo data wrltlng and

reading directions along the horizontal addresses of the video
memory are not changed from those in the counterclockwise course
direction mode, images on the video monitor screen are displayed
as wmirror images of the original, moving into the reverse
direction of the actual race. In order to avoid this
inconvenience, writing and reading directions along the
horizontal addresses of the wvideo memory are changed
automatically to the reverse direction in such cases. When
recorded data are displayed by external recording equipment,
course direction information whether it is c¢lockwise or
counterclockwise is read from the information data among the
video image data, so that writing and reading directions along
the horizontal addresses of the video memory can be automatically
changed according to the recording condition, enabling display
of images moving in the same direction as actual races.

Read or write operation for wvideo image data by the
controller 22 is explained next. Figure 15 shows a configuration
example of bus lines connecting the controller, the video memory
and display wmemories. Fig.16 is a figure to explain
relationship between the wvideo memory and each of display
memories. The A/D conversion circuit 11, the video memory 12 and
display memories 13 to 15 are connected through the high speed
video image data bus (DMA data bus) DO. Video image data can be
trangsferred rapidly from the A/D conversion circuit 11 to the
video memory 12, through the high speed data bus DO using DMA



23 direction node in horse races, the trial or formal race node in
nptorboat races and the test node, and other information on inage data. The
time data are provided by the tine data generating circuit 19, and other

i nformati on data are provided by a holding circuit for the race site data
and the recording status data 20. The tinme data generating circuit 19
contains a timer, neasures tine by using a timer control signal TCS which
is provided by the control circuit 22 and4generates the tine data (the

el apsed tine data). The holding circuit for the race site data and the
recording status data 20 holds the information data fromthe control
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out data from the image data display memory 13 and from the time

display memory 14, and the data bus D2’ for reading out data from
the scale & measurement display memory 15 are connected to the
data composition circuit 16. Image data and drawing information
data are read out from each display memory 13 to 15 through these
buses synchronously to the same video synchronizing signal, and
then combined to one digital video data stream at the data
composition circuit 16. The output of the data composition
circuit is converted to analog video gignal by the D/A conversion
circuit 17 so as to be displayed on the video monitor screen.

The CPUa-controlled address bus A0 is connected between the
CPUa 27 and the memory controller 26. The address bus A4 which
is used both ag a CPUb-controlled address bus and as a drawing
control address bus is comnected between CPUb 28 and the memory
controller 26. The DMA control address bus Al is connected
between the memory controller 26 and the video memory 12, and the
CPUb-control address bus Al’ is connected between the video
memory 12, the controller CTLa 26-1 and the controller CTLDb 26-2.
The D/A display control address bus CTL is connected between the
memory controller 26, the CTLa 26-1 and the CTLb 26-2. Also, the
display memory control bus A2 is comnected between CTLa 26-1,
display memories 13 and 14, and the display memory control bus
A3 is connected between CTLb 26-2 and the display memory 15,



are transferred also fromthe video nmenory 12 to the display nenory 14 by
usi ng DVA control . The stored data in display nenories 13 and 14, that

is, the imge data and the drawing information data for tine and tine
-lines, and the drawing information data stored in the display nmenory 15 are
read out by a common video synchronization signal, to be transferred to the
data conposition circuit 16. 24

The data conposition circuit 16 conbi nes 3%e i nage data, the draw ng
information data for tinme and tine lines, the drawing information data for
the scale line and the Iike to conpose conplete drawi ng information data

for one ful lregpeeeRveige of display. Processing priorities are assigned to
the scal e & neasurenent display nenory 15, the time display nenory 14 and
the image data display menory 13 in this order. The D/ A conversion circuit
17 converts out pGhedagmoty onentreoldara 260 AF08| DEREXY iBagfder] #hasht hanages

horizontal ipRO8cHRL81EPEL MR fihAi®rcad ebhtibPBLadhilickilbRy iABRPEYcL® be

conposed as one picture scan on a_video npnitor screen, to anal o i de
i mange Si gnalté’ St ernal equipment, DMA transfer contro f:%r aata ?rong t¥1e A?D

conversion circuit 11, DMA transfer control for data transfer
between memories, data writing in and reading from memories under
CPU control and control for drawing information data, according
to priorities. CPUa 27 controls mainly DMA transfer for the
external equipment interface and A/D conversion, while CPUb 28
controls together with GP 29 reading/writing of memories and
drawing information data.

Controls for video image recording and displaying are
explained next. When a record start signal is received from the
main controller 3, the remote controller 4 or external equipment,
CPUa 27 sends a DMA éontrol command to the memory controller 26,
so that image data and information data can be stored in an RGB
area of the video memory 12 through DMA channels. The memory
controller 26 generates DMA addresses on the DMA control address
bus A according to the command, causing image data and
information data to be stored rapidly in the RGB area of the
Video memory 12. CPUb 28 reads information data stored in the
video RGB area of the video memory 12 and controls GP 2% to draw
time values and time lines in the time and time line drawing area
of the video memory as shown in Fig.16.

When video image display is required after recording is
started, CPUa 27sends a DMA control signal to the memory
controller 26 for transferring data stored in the video memory
12 to the image data display memory 13 and to the time display
memory 14. Triggered by this DMA control signal, the wmemory
controller 26 generétes DMA addresses on the address bus A’ in
order that image data and information data are transferred to the



3

The controller 22 controls general operation of the whole apparatus of the
I nvention, such as; selection of an operation node according to a command
fromthe main controller 3 which is operated by an operator or a conmand
fromthe renote controller 4 which is operated by a judge; control of
witing and reading of the video nenory 12; generating conversion timng
signals for the A/D conversion citfcuit 11 and the D/ A conversion circuit
17, generating Video synchronization signgs; control of information data
insertion; control of time count start or recording start triggered by an
external signal; control of image data conposition for the tinme display
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D/A conversion circuit 17. The memory controller 26 controls
memories so that the image data writing and the information data
writing into the video memory should be carried out
simultaneously, and so that data transfers from the video memory
12 to display memories 13 and 14 should be carried out
simultaneously.

When a command for scale line generation, for measurement
or for measurement setting is received from one of the
controllers, CPUb 28 generates .drawing information data in
cooperation with GP 29 according to the command from CPUa 27,
transfers drawing information data to the scale & measurement
display memory 15. The drawing information data are then read
out from the scale & measurement display memory 15 onto the data
bus D2‘, combined with image data from data bus D2 at the data
composition circuit 16 and converted to output analog wvideo
signals by the D/A conversion circuit 17. An output image
displayed on the video monitor screen is a still picture with its
time axis being the horizontal axis of the monitor screen. Thus
measurement and display of the goal arrival time can be
accomplished by generating an appropriate vertical scale line in
the scale & measurement display memory and by measuring and
displaying information corresponding to the position of this
scale line.

As described hereinbefore, image data corresponding to
several pictures on the wonitor screen are stored sequentially



25 interface circuit (I1/F) for external connection 30 consists of an
external triggering signal |I/F where such triggering signals are a tine
count start signal, a recording start signal, zero second signal for a

not orboat race or one second signal for a notorboat race), a controller I/F
(for both main and renote controllers), a camera control |I/F and an
external recording equipnment |/F. The power circuit 21 consists of a
power circuit for the high speed i mage pragessi ng apparatus, a power
circuit for the Iine sensing camera and a power circuit for nmain and renote
controllers. The synchronization signal generator 21 generates a conposite
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print out exanRI ory 12 are transferred to the image data display memory 13,
and drawing information data for time and time lines in the video
memory 12 are transferred to the time display memory 14.
Scrolling in the horizontal direction on the monitor screen can
be carried out by shifting the reading out addresses in the
horizontal direction of these display memories as shown in
Fig.16. Scrolling in the wvertical direction on the monitor screen
can be carried out by shifting the reading out addresses in the

vertical direction of display memories 13 and 14.

When the picture size on the monitor screen is to be
compressed or expanded, image data and information data in the
video memory 12 are initially compressed or expanded only in the
horizontal direction (along line addresses). The horizontally
compressed or expanded image data are transferred to the image
data display memory 13 and also horizontally compressed or
expanded drawing information data for time and time lines are
transferred from the video memory 12 to the time display memory
14, and then these data are read out compressed or expanded only
in the vertical direction (along column addresses) from display
memories 13 and 14,

Figure 17 shows an example for picture composition of
recorded image data in the image data display memory, data in the
time display memory and drawing information data in the scale &



for neasurenent settings. The main controller 3 for an operator and the
renote controller 4 for a judge control various operation of the controller
22 in the high speed i mage processing apparatus 2. The main or renote
controller conprises panels which have various operation buttons, LEDs and
knobs. Functions of nmain panels of the main controller 3 wll be expl ained
herei nafter. 26 The "recording
node panel " 42 conprises the "test"” buttomgwhich is used to select tria
record node for horse races or race trial node for notorboat races, the "
trial"™ button which is used only in notorboat race node to select tria
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also inserted in motorboat races. Time values 32 at each 1/10
second interval, time lines 33 at ewvery 1/10 second or 1/100
second intervals, and event information disgplay frame 31 are
drawn in the time display memory as shown in Fig.17(B). BEvent
data which consist of the race site name, the event number, the
event date and the race number are drawn in the event information
display frame 31. These event data based on information data are
usually transferred from the time & time line display memory area
in the video memory to the time display memory, but they can be
also directly drawn in the time display memory based on the
information data. A scale line 34, an auxiliary line 35 and a
frame for time display 36 are drawn in the scale & measurement
display memory, and the time wvalue which corresponds to the
position of the scale line 34 is drawn in the time display frame
as shown in Fig.17{C). Data in these display memories are read
out synchronously by the same video synchronization signal,
composed and then converted to analog video signals to be
displayed on the monitor screen as shown in Fig.17(D).

Just as described above, when a time wvalue is displayed at
time measurement, the time display frame 36 is drawn first with
the scale line 34 and the auxiliary line 35, and then the time
value is drawn in the time display frame 36 based on the time
data which are selectively read from information data in the
image data display memory 12 according to the drawing position
of the scale line 34. Thus, when the display position of the
scale line 34 are moved, the time value in the time display frame



44 conprises "P.HDTV' button which selects non-interlace Hi-Vision
scanni ng signals as output signals, the "HDTV' button which selects

Hi - Vi si on scanni ng signals as output signals and "NTSC' button which

sel ects NTSC scanni ng signal s as output signals. The "display" panel
conprises sixteen "nenory capacity" LEDs which display bar indication of
witten nmenory area of the imge nenory , sixteen "nonitor display
position" LEDs which indicates the starti3gg address of reading the inage
menory, the "nmenory" LED which indicates that records are displayed in
one of the record nodes and the "external" LED which indicates that records
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example. By fitting'the scale line to the nose of the horse
wearing number 6, the time value of 1’ 44" 17 which corresponds
to the time data for the display position of the scale line is
displayed in the time display frame and in a time record frame
for arrival order record. As shown in this example, measurement,
display and record of arrival time for a race participant can be
carried out by storing information data containing time data
along with image data into the video memory time sequentially,
and then reading time data among information data corresponding
to the relationship between the image position and the scale line
position. Consequently, both decision of arrival order and
recording of time can be carried out by entering the back number
of the horse according to the arrival order, moving the scale
line to the nose position of the horse and then pushing the key
for acknowledgment.

It is to be understood that the invention is not limited to
the specific embodiments thereof, and variation of the invention
is possible in light of the above description. For example, in
contrast to the above description where time values or time lines
are drawn in the time and time line drawing area prepared in the
video memory and only the necessary area for displaying is read
out with image data so as to be transferred to the image data
display memory and to the time display memory, it is possible
that the controller reads image data from the video memory and
draws time or time lines in the time display memory, and it is
also possible to select information to be drawn in the drawing
area for time and time lines by using the information data.



measur enent setting display node, and finishing the race trial when in the
race tfrial node of notorboat races. The "setting status" panel 48
comprises the "horse race" LED, the "notorboat race" LED, the "cl ockw se"
LED and the "counter clockw se” LED, which display the apparatus usage
setting status whether it is a horse race, a notorboat race, in the

cl ockwi se course direction or in the counter clockw se course direction,
respectively. The "tinme" panel 50 conpritcses the "reset” button which
resets the display of the tinme indicator on the panel, the "start” button
which triggers starting tinme count and the "external"™ LED which indicates
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sets the raqgmﬁ_gg i datarto display on the nmonitor screen and the "auto”
button whi ch €nabl eS automatic one i ncrement of the race nunber. The "event

nunber™ indicator, the "day" indicator and.the "R' indicator displays the
serial race evenFigumbkend (Aheshows the relationship between the image data

storage size of the video memory and the display sizg of the
video monitor screen, and Fig.19(B} shows an example of
compression and expansion in displaying. As described
hereinbefore, the color line sensor in the line sensing camera
1 has 1,728 pixels for each color component. In the video memory
12 of the high speed image processing apparatus, 16Kbytes in the
line direction and 2Kbytes in the column direction are assigned
as the memory area. Among this memory area, 1,728 bytes in the
column direction are assigned as the memory area for image data
and the rest. of 320 bytes in the column direction are assigned
as the memory area for information data. Meanwhile, wvertical
scanning line numbers on the video monitor screen for the
standard TV {(NTSC), Hi-Vision TV (HD) or non-interlace Hi-Vision
TV (PHD) video signal formats are 485, 1035 and 1035,
respectively, when the video monitor conforms to such wvideo
signal formats. The pixel number in the horizontal scanning
which corresponds to the time axis is 1024 for all of the video
signal formats. )

When the color line sensor having 1,728 pixels is used, all
images of moving objects which pass the finish line are taken
from the inner side to the outer side of the racing course, and
stored in the video memory 12. In case of normal display, image



date of the race event and the race nunber, respectively. The "auxiliary

| ine" panel 57 conprises the "auxiliary line on/off" button which selects
whet her auxiliary lines for decision are displayed on the video nonitor or
not,” the "single/plural”™ butt.on 28
whi ch sel ects the nunber of auxiliary lines when the "auxiliary line
on/off" button is set to "on", the "auxiliary |ine nunber A" button and the
"auxiliary line nunber B" button which sdfl the nunber of auxiliary |ines
corresponding to the selection of the "selection A" (start) or the
"selection B" (goal) buttons on the "picture selection panel" respectively,
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ot or boat FasE Hggﬁlayed on the initial picture, it can be realized either
by shifting reading addresses of display memories 13 and 14
through scrolling so as to display a picture shifted to the outer
side, or by reading addresses which are thinned out to half of
the vertical scanning line numbers, 864, in ordexr to display the
whole still picture for both the inner side and the outer side
of the course near the finish line using only 864 vertical

scanning lines as shown in Fig.19(B).

Displaying images in the horizontal direction can be carried
out not only by transferring image data sequentially from the
video memory 12 to display memories 13 and 14 as horizontally
continuous display mode, but also by transferring thinned out
image data as horizontally thinned out display mode. Also there
is a wvariation such that image data transfer from the wvideo
memory 12 are controlled in order that the number of displayed
pixels in the still picture can be compressed or expanded by
changing the read out pixel nuwmber per unit time in the
horizontal direction as horizontal compression-expanding wmode.
As information data are transferred to the display memory 13 even
if images are dispiayed as the horizontal compression-expanding
mode, measurement of arrival time and display of the arrival time
can be carried out by reading time data contained in the
information data within the display memory 13, in response to the
specified position of the scale line.

Although in the embodiment explained hereinbefore the pi_xel
number of the color sensor is selected as 1728 and the display



"picture selection" sixteen-key buttons which are used for selection of

di splay nodes, and for setting of race site data or picture frame nunber
the "picture nunber” indicator which is used for indication of recorded
frame nunbers in each node, indication of recording nunbers in notorboat
race trials, indication of starting picture nunber in external recording
equi pnent and indication of replayed frame nunber, and the "sel ection”

i ndicator which is used for indication of4xsel ected record frame nunber for
each node, indication of selected picture nunber for trial in a notorboat
race and indication of the final picture nunber for external recording

equi |om?ntt Eg@ gﬁ(rj egé vpaé@lm&&ﬂ&s i® ey ﬁblmy\ﬁlzlblﬁiblss, li%eg.sf ggsfamwg
an i mage 1o desire I r on, f.or I N SC I n eegd an or

ext endi ng t A& ﬁ?é’&@aﬁezgil?p "ﬁ’é'{;“’eBé ok ! qﬁro%‘blo%rq%t% Lpe? 2T nbes
are the hor dmareasenvhe, 1mdg£rndaodhbabnraczhxnning bbbt eatio wdl ieggepdets
record mode g @glsg%aauaoeaé'&l&éa %Aﬂﬁ@ﬂgegeeﬁnlé% disRd rad 8681Y51 Bhe

usi ng the hor ce npde, imges are recor in the video nenory for. two
29 also can be extended to 1/4 or to other values, according to the

pixel number of the sensor and to the scope size. A black and
white sensor can be also used instead of the color sensor.

Figure 20 shows examples for compression and expansion of
displayed images with reference position indication for the
compression and expansion. PFigure 21 shows the procedure to
calculate the starting address of the display memories for
reading out at compression or expansion of the image to be
displayed.

In extending the display area where objects "a" and "b" are
moving from the left side of the screen to the right side of the
screen and the scale line is displayed at the top of the moving
object "a" as shown in Fig.20(A), the moving object "c" which is
running behind the moving objects "a" and 'b" can be displayed
within the screen area if the position of the scale line "m" is
fixed at expansion, as shown in Fig.20(B). On the contrary, if
the start addresses for reading the display memories are fixed
at expansion, the moving object "c" which is behind objects "a"
and "b" falls out of the display area of the video screen, as
shown in Fig.20(C). Expansion of the display area as shown in
Fig.20(C) is common in conventional moving image judging
apparatuses, whereas expansion of the display area as shown in
Fig.20(B) is carried out in this invention. 1In order to realize
this, starting addresses for reading out the image data display
memory 13 and the time display memory 14 are calculated using a
prescribed position in the central area of the picture as a
reference, and then image data and drawing information data are
read out from the calculated starting addresses.



picture frames so that the |l ens focusing around the targeted i nage can be
adj usted correctly. In recording of each formal race, tinme count is
started by a tine start signal and the inmage of finishing scene near the
goal “is stored in the video nenory. After the tinme start signal received
fromthe outside central clock triggers a tinmer to start counting and just
before horses reach the goal, the operator of the apparatus starts
recording by using the "record"” 'button of 48he "record" panel 55. Tine
count is automatically stopped when pictures are stored to make the nenory
full, finishing recording of the formal race. At a notor boat race
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reading out display memories are kept fixed.

In contrast to the above described conventional method, the
division ratio of the frequency divider in the PLL c¢ircuit is
controlled by the controller 22 in order that the starting
addresses for reading out the video display memory 13 and the
time display memory 14 can be changed by calculating the values
of starting addresses according to the change of the horizontal
dot clock frequency in reference to the position of the scale
line "m". Figure 21 shows an example of such calculating
procedure. In Fig.21 where the position of the display starting
address is "s" and the position of the scale line address which
is used as a reference point is "m" in the MEMORY DATA (D), and
the horizontal dot clock frequency ie changed from CLOCK #1 to
PLL CLOCK #2 in (F) for reading image data to display, the
position of the new display starting address "s' " is calculated
in the following way; the controller wonitors and manages the
display starting address of SCALE DATA "sl1", the display starting
address of MEMORY DATA "s" and the address of the scale line "m"
and calculates the pixel number between the display starting
address of SCALE DATA "s" and the scale line address "m",
frequencies of CLOCK #1 and #2 and the section length of
displaying the video image. The ratio between the effective
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at the same tine. The one second line is also witten into the video nenory
at the one second signal fromthe central clock. After finishing recording
the starting scene, video inmage containing the zero second |line and the one
second line is 30 displayed on a
nonitor screen for about 1.3 seconds. A judge can decide by the recorded
vi deo i mage on the screen whether there was a flying or a falling behind at
the start. Tine count is started by the #%ro second signal fromthe
central clock, and the finishing scene near the goal is recorded in the
rest of the video nenory. \Wen all of the video nenory area become full,
]E he t ihrre coyikeillsnambesbin adld hortiappeal allitdrddid ohoandl thiacdulicddsplaging
i ni shed. . |lnthe equi e , r r | deo
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calculation method is not limited to the way described above, but
other alternative ways can be possible without changing the

spirit of the invention.

It is to be understood that the invention is not limited to
the specific embodiments thereof, and variation of the invention
is possible in light of the above description. For example, in
contrast to the above description where the pixel number of the
color sensor is selected as 1728 and the display area of the
video monitor is set to 1035 pixels, it is possible to increase
the pixel number of the color sensor in order to increase the
image resolution. In the above embodiment the display position
of the scale line is fixed and the display starting addresses is
varied, but it is also possible to fix the display position at
the center position of the picture and to change the display
starting addresses. The above described display position
correction method can be applied not only for the compression or
expansion method using variable dot number of displayed images,
but also for the compression or expansion method using thinning
out or interpolating pixel number. '

Furthermore, the invention is also applied in a case where
images are thinned out in the vertical direction by a number of
horizontal lines. By using a color line sensor having 1728 pixel
resolution, images of moving objects passing the finish line can
be fully taken from the inside to the outside of the race course
and stored in the video memory. In case of normal display, image
data with continucus horizontal line numbers which can be
displayed on the full video screen size are transferred from the



equi pnent by specifying the necessary file nanmes, and then displayed on the
‘nonitor screen. Video i mge replay or other operations can be done just in
the sane status as in the record node used (cl ockwi se or countercl ockw se
course direction node in horse races, the race trial node or the forma

race node in notorboat races), by using the information data for video

| mage dat a. In the automatic scrolling node, the whole recorded area
starting fromthe first picture frame is 48 spl ayed sequentially at a
constant scrolling speed which is set by a speed adjustnent knob for
automatic scrolling. There are two nodes for neasurenent operation;
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31 screen area in normal display is needed it can be realized

either by scrolling read out addresses of display memories to the
lower position enabling display of the outer side of the race
course, or by reading out image data in the thinning out mode
which uses the horizontal line numbers of 864, enabling display
of the whole picture from the inside to the outside of the race
course near the goal with reduced horizontal line numbers.

Figure 22 shows an example of composition of a plurality of
auxiliary lines on the video display image with the zero second
line and the one second line for a motorboat race. The time
display frame 36, the scale line 34 and a plurality of auxiliary
lines 35 are drawn in the scale & measurement display memory 15
as shown in Fig.17(C) and are composed with the displayed image.
Auxiliary lines are used for judging the goal arrival time
difference in terms of horse lengths in a horse race, or for
judging whether a flying was made or not by a race participant -
in a motorboat race. In a motorboat race, the zero second line
37 and the one second line 38 as shown in Fig.22 are written into
the video memory together with image data, and are displayed on
the video monitor screen for judging whether there was a flying
at the start of the race or not. In order to measure the
starting time of each participant boat, auxiliary lines 35 are
displayed at the interval of 1/10 seconds between the zero second
line 37 and the one gecond line 38 as shown in Fig.22. A judge
reads time on the screen by sight using the auxiliary lines. As
the auxiliary lines 35 are displayed on the screen together with
the scale line 34, the zero second line 37 and the one second
line 38, distinction between these lines may become difficult if
they are displayed in the same color. In order to avoid the



measur ement di splay node, the nunber and the record tinme for each

partici pant horse or boat are set and displ ayed. In the horse race
node, for exanple, when the nmeasurenent "on/off" button is pushed for on,

t he measurenment node is activated to turn on the LED of the "on/off

button", to turn off the LED of the "single/plural” button and to display
the scale line and the franes for indicating tine on the video nonitor.
Time values are displayed in the frames alagng the scale line. Tine
measurenent is carried out by noving an auxiliary line to the nose position
of the horse to be neasured using the "position” vernier dial. Wen the
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I ndi cati on Ofefsbayes for horse nunbers and for arrival orders. In this
situation, a single auxiliary line on the nonitor screen can be noved to

t he nose position of the | eading horse by adjusting the "position" vernier
dial, and i mage sWhehl i ngacingbe adwhe mé¢cardingroveinde heedi nprdese nase
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operator.
' zero gsecond line 37 or between the zero second line 37 and the

one second line 38, the display color for the time value in the
time display frame 36 is set red if the position of a moving
object is before the zero second line 37 as like "a" shown in
Fig.22, and set black if the object is between the zero second
line 37 and the one second line 38.

It is to be understood that the invention is not limited to
the specific embodiments thereof, and variation of the invention
is possible in light of the above description. For example,
although decigion lines such as the scale line, auxiliary lines,
the zero sgecond line and the one sgecond line are shown as
examples to be displayed in different modes in the above
explanation, the invention can be applied in a case where other
decision lines are used.

Image data and information data are sequentially stored
according to time passing into storage areas for image data and
information data which are assigned in video memory, only the
necessary area for displaying is transferred to the display
memory, information data which are to be composed with the
displayed image are transferred to display memories, and then
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value for the auxiliary line position is dlsplayed I nside the frane, and
the tinme value is registered at the push of "set" button. Just the sinilar

procedur es,

such as the horse imge

32 -novenent to the neasurenent area on the video screen, the auxiliary
| i ne novenent to the horse nose position and entering and registration of
the horse nunber, can be iterated for the next com ng horse. Another push

of the "set"

button finishes and erases ally display on the video screen,

triggers nmenorization of all entered data, turns off the LED of the "set"”

button and changes the operation node to the neasurenent node. Also, if the
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data for several number of contlnuous plctures, all necessary
information on selected image data can be composed with the image
data before displaying on the video screen monitor, because all
such necessary information data such as the operation mode, the
race site and the like have been read and stored at the initial

reading of the video memory.

Another improvement by the invention is that the automatic
measurement of time wvalue at the position of the scale line
becomes possible, because time data have been stored in the video
memory as one part of the information data. Furthermore, high
speed data processing becomes possible through simplified
procedure, because each display memory is provided exclusively
for image data, for time and timelines data and for the scale
line and auxiliary lines, respectively, and composition of such
data is carried out simultaneously at the data composition
circuit. Hence automatic reading and recording of elapsed time
using the scale line become possible, resulting in the reduction
of judge’s work loads in judging arrival order, acknowledgment
of arrival time and recording. Reduction of errors in reading
of elapsed time or judging arrival oxrder, together with simple
and sure acknowledgment or recording become thus possible.

Furthermore by the invention it becomes possible to read out
both image data and information data concerning the image data
at the same time in order to process, to output and to display
on the video screen, because such information data, for example
various operation mode data which include the race trial mode or
the formal race mode in wmotorboat races, the clockwise course
mode or the counterclockwise course mode in horse races and the



in motorboat formal races, and data volune for 16 start scenes with 6
partici-pati ng boats per each trial in notorboat race trials. Data for a
specified race can be displayed on the video screen as shown in Fig.5 to
Fig.8 or printed out as shown in Fig.9 to Fig.14, by entering the race
nunber fromthe sixteen-key to specify the registered data for the race.
Printing out data for the whole races or for a specified race is possible
t hrough sel ection froma nenu. Vi diso di splay exanples for

measur enent settings are shown in Fig.5 for a horse race neasurenent
setting, in Fig.6 for a nmeasurenent setting of a starting scene in a fornmal
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setting, in Fig.1l0 for a neasurenent setting of a starting scene in a

formal notorboat race, in Fig.11 for a asur enent tti.n i ni '
scene in a fornmaplsc by theginvention, mit l:Jl.s poss:ij: e b393§£r§1{irpgl sghgg

displayed picture in the vertical direction or by displaying the
whole vertical area using thinning out display mode, to recognize
moving objects which have passed the finish line through the
outer side of the race course even if they have not been
displayed on the monitor screen because the vertical resolution
of the monitor screen is raised in order to show the inner side
of the race course, because the pixel number of the line sensor
is set larger than the pixel number of the video monitor screen,
image data for several number of pictures are stored in the video
memory and image data are thin out or compressed/expanded when
they are read out and displayed. Additionally, prompt
acknowledgment of arrival order by looking the whole image of the
race or prompt measurement of time difference by horse length in
horse races become possible. Also, displaying scaled up in the
horizontal direction in order to raise the horizontal resolution
is possible, by increasing the displayed pixel number without
thinning out image data.

Another effect of the invention is that expansion or
compression of displayed picture around a fixed interested
position in the displayed picture is possible, because image data
are read out from the video memory starting from the horizontal
starting address which is calculated by using a prescribed center
position in the displayed picture. Accordingly, a desired
picture with compression or expansion around a prescribed
position can be obtained through simple operation.

Also another effect of the invention is that misjudging or
confusion in recognizing decision lines can be avoided when
various decision lines are composed with the still image to be



not orboat race, in Fig.12 for a neasurenent setting of a rehearsal scene of
starting in a notorboat race trial, in Fig.13 for a neasurenent setting of
one .formal notorboat race and of whole formal notorboat races and in Fig. 14
for a neasurenent setting of whole rehearsal scene in a notorboat race
trial. VWil e the operation node is set to the clockw se course
direction node for horse races and if video data witing and readi ng
directions along the horizontal addresseggpf the video nenory are not
changed fromthose in the countercl ockwi se course direction node, inages on
t he video nonitor screen are displayed as mrror images of the original
noving into r h e, o]
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to the reveaaepq!ayeﬁdd@@ ighchUCls chseaiffe it deXdrglask daéﬂngtralflféﬁé@'ed
by external §prd§ng equi pggﬂ%t:cou 3¢ dlreﬁtloq%Jnfor ti on,whet her IS
cl ockwi se of*BSGnPEr E13CRw % Vroﬁ?? CHELgN FRAY ?%e
vi deo i mage stigha asswhekhernwtheragwaadar Eaving drr%etlamsth¢omgarmeof the
horizontal addeesses ki ihecadsp R (Bl bebéé&%@tdféﬁ GRS dr o
according to the rgc rdln&_ﬁpndltlon in dl%§?§¥ &ES noving in
the same di PFEREPSR% Alueg.&an be %81 Jélgoﬁ?é? e the deo
i mge data bpstheonoqfrbhéemeéﬁhﬁeﬁ.enﬂhalmsdahmad .or-ikghiadl ShehpeSerence
configuratiggugxanpl e of bus lines connecting the controller, the video
menory and dlsplay menori es. Fig.16 is a figure to explain

rel ati onshi p between the video nenory and each of display nenories. The A/D
conversion circuit 11, the video nenory 12 and



di splay nenories 13 to 15 are connected through the high speed video inmage
data bus (DVA data bus) DO_ Vi deo |nage data can be transferred rapidly
fromthe A/D conversion circuit ti—te-the video memory 12, through the high

speed dafa bus DO utmmm 34

channel control. M H !&cessary for displayi.ng, information

data and draw ng i nf or nat i 'on *data n be rapidly tr E‘,}f‘
%E%M&ié@l

menory 12 to each of display nenories 13 t5@ 15. Thd THiI®
of display nenory 13 to 15, CPUb 28 and GP 29 are nnecBEBL&Qf
through the CPU controlled data bus Dl. This bus Ii €d when CPUb 28
reads inage ffhe el 81LLA&4: on data in the video nenory 12, when GP 29
draws tine and tinme lines in the nenory area for such data of the video
menory 12, and when GP 29 draws drawing information data into each of

di spl ay menofi.es. ATmevﬂagaitnaseDauﬂgingeampagabus demprisdngt hdal negel et a
di spl ay nemggnéggggé?&éw dlic) Bl Mued s i anh L Nor ﬂ&%éwsoﬁ

for readi ng out romthe sc measur enent |sp ay nenory ar e

connect ed t o™PNARE PRI Y] ?FBH“H‘? (ﬁi’r’td TOVipgag) oS Usiddy L ae rRpnsor

i nformati on dakmente teadsart fmotheadirdicspbay reeranyguldrt @olTHdmusging
t hese

direction of said moving objects, (b} a video image processing
apparatus which converts said input video signale from said line
sensing camera into digital image data signals, stores said
digital image data signals into a memory sequentially according
to the time sequence, then reads out said image data signals
stored in the memory area necessary for displaying and converts
them into analog output video signals as output signals, {(c¢) a
controller for said image processing apparatus to select an
operation mode and to control the apparatus, and {d) an external
output apparatus which displays said analog output video signals
from said image processing apparatus, wherein said image
processing apparatus comprising: (p) a memory means for storage
purpose which has a memory area for said digital image data to
be stored sequentially according to the time sequence and a
memory area for information data concerning said digital image
data, (q) a memory means for display purpose where image data
necessary for displaying image data and drawing information data
to be composed with said image data are written in and afterwards
read out in synchronization to a wvideo displaying signal,
comprising an image data display memory where the image data and
the information data are stored, a time display memory where
time, time lines and information on images are stored as said
drawing information data, and a scale & measurement display
memory where a scale line for time measurement of displayed
images are stored, (r) an output means which composes said image
data and said drawing information data to convert to analog
output video signals, and (s} a control weans which has a
connection interface to external equipment, selects an operation
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buses synchronously to the same video synchronizing signal, and then
conbined to one digital video data streamat the data conposition circuit
16. . The output of the data-eenpgsition circuit is converted to anal og

vi deo signal by the BY A conve on circuit 17 so as t-o—be—d+—Es:ELa.)Le.d_cm.the
vi deo nonitor scre % CPUa- control | ed addf d54S SHE BASSBEEN |

connect ed betwe w d the nmenory control|er Z(ﬁEPU\GEderess bus
A4 which is use & CPUb-control | e$taddress bus and as o draw-h

control address bus is connect ed between CPUb 28 and the nenory controller
26. The DVA control address bus Al is connected between the nenory

control l er 2godsd ddi@rdidgo yENRI ¥eldet 206 bameREb Fah! r&diddsRssoPits, Al'
i's connect ed be%wefn t he .vi deo rIiSs t he ontroII r CTLan nd t
control | er CTPBE3RI8 Swig 51804 p‘f%i/lvefcﬁﬁoﬁ?l igikginan d
bet ween t he digbtylcomtamiley, 2@ntrbésCGiadd 2atia a:mhpblset@hbo%uﬁagd\lchna
the display g G¥akoh r@hr@»ﬁ%ﬁa&@é\ﬂ%ﬁ&&fé%&@%@ “writd

nenories 13 an 4, ISp ay nenory cont rol I S connect
Dot ween CTLhSB6d2MEMEY HReah, foly SHeRass Berpose and said memory weans for

35 display purpose, generates said drawing information data, and

controls other necessary functions of said moving image judging
apparatus.

2. A moving image judging apparatus as claimed in claiml wherein
said image processing apparatus has a time data generating means
which starts time counting when triggered by a starting signal
and generates sequentially time data corresponding to the elapsed
time from the beginning of the time counting, and stores the time
data generated by said time data generating means into said
metnory area for information data as the information data.

3. A moving image judging apparatus as claimed in claiml wherein
said memory means for storage purpose has a memory area for
drawing information data, said control means generates drawing
information data to be composed with image data based on said
information data stored in said memory area for information data,
stores the drawing information data into said memory area for
drawing information data and then writes the drawing information
data into the memofy'means for display purpose together with said
digital image data.

4. A moving image judging apparatus as claimed in claiml wherein
said control means generates drawing information data for the
scale line and stores them into said scale & weasurement display
memory, stores said information data together with said image
data into said image data display memory and then measures time
by reading the time data at the position of said scale line from
the information data.
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respectively. The nmenory controller 26 is a nenory manager which

manages and controls such functions as control
ext ernal equi pnent, 'DWAWWTHE%TW control for data fromthe A/ D conversion

DVA for data transfer between nenories, data
and mﬂ "mmw |es under CPU corts é‘%l} Ty ﬁ}f or

circuit 11,

-writing in
dravmnglnformatl*onc ata,s acconrding to priorities. n 5 mai nl
DVA transfer for the external equipnent Baterface jand A ersioh, whil

~—H

CPUb 28 controls together with GP 29 reading/witing of nmenories and
drawi ng i nformati on dat a. Controls for video imge recording and

8 eAeiﬁB{rithGﬁndé%XtJud a”pﬁéﬂ:‘éﬁﬁﬁ aé%laﬁﬁéﬁih éﬁaix@m}ﬁé&‘éﬂ om

di spl ayi ng

the main contr t.he ernal e ment Ua
LA P o R L %\*@f%ﬁ%?m'am & 5°3n0 “UrdeEity ak
data and i néaidremawimggbiectn, bmrttaanédcontanl RERueE eanutoilhereactlmg mnbr y

%fx‘f?m@le%tlmg f@iméavld: q.e-hbe&l ﬁéa@@ RN 8E8LeSe RSkl es3es
on the DVA cont

data and i nPORYEY i BTPFat

12 t hrough

Fi g. 16.

%rt% accord to the comuand, “causi hg | nage

e Vi nmenory as own I n
said vxmsﬁevna%oopﬁaa% GP§BF§9“$S cpaggipes af HeplayoaRnRy atas

started, CPhigv#rseheond tbieeped dorSi @N8plapind edidBhilog video output

signals, an video image recording apparatus for recording image
data and information data and a data printing apparatus for
printing out images or data, stores said image data and said
information data stored in said memory means for storage purpose
in said video image processing apparatusg into said video image
recording apparatus, and afterwards returns the image data and
the information data stored in said video image recording
apparatus back to said memory means for storage purpose in order
to replay.

7. A moving image judging apparatus wherein video signals of
moving objects are taken by a line sensing camera which scans in
the direction orthogonal to the moving direction of said objects,
said image signals are converted to image data and stored in a

memory sequentially as a time sequence together with information
data including time data for said image data, drawing information
data for displaying images read out from necessary memory area
are composed with said image data and then converted to analog
video gignals so as to be displayed as a video picture on a video
monitor screen, a scale line is composed and displayed on said
video picture, and then automatic time measurement is carried out
by reading said time data that correspond to the position of the
displayed scale line.

8. A moving image judging apparatus comprising: (a) a line

) ———-
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1581§Y0?‘éﬁp?% idly in the RGB area of the Video
nmenory 12. CPUb 28 reads information data stored in the video RGB area of
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controller 26 for transferring data stored in the video nenory 12 to the
I mge data display nenory 13 and to the tine display nenory 14. Triggered
by this DVA control--signal-- the n%rrery control | er 26 generates DVA

addresses on the order that i S cmat i on
data are transfer !J IIJ THAS BEEN| 36
| mge data displ ay drawi ng inf ti RFPLAGER for ime and

time lines are transferred to the time disgpl ay nmenory 14, Tespectively,
under DMA transfer control as shown in Fig. 16. Inage data are then read
out fromthe inage data display nenory 13 and fromthe tinme display nenory
14 ont ot t hesdﬁbﬁn@?éitgﬁra cmﬁmqsﬁwgdésd ri@puangé@r giagnfj):as st am?efgé&%?ﬁt a
conposi tion_cirtcul converte video signals e
D/,Zp conver s ¥ cltﬂ?c‘%%yTﬁgx a%@ﬁ%"?%#f‘%ro cosnturgc‘}flg ﬂ%rsfe&gl

that the i nejementa &oi tsqap ain t:he datechbenoreghaBgwtar| ﬁg ititeo m¢re1ng deo

nmenory shoulydrBetr $8h F b£ds £ rﬁéﬂiﬂé wwlsy (B')‘daSQJ.HEét 11‘3 @é@éé‘i&ﬁg
fromthe video nenory to g tg’rnrles 13 _.and e carrjeéed
out simult aﬁBBﬁg?E“S whlch conve ts said input video s1gna s rom sald line

gsensing camera into digital image data signals, stores said .
digital image data signals into a memory sequentially according
to the time sequence, then reads out said image data signals

stored in the memory area necessary for displaying -and converts
them into analog output video signals as output signals, (c¢) a
controller for said image processing apparatus to select an
operation mode and to control the apparatus, and (d) an external
output apparatus which displays said analog output video signals
from said image processing apparatus, and said image processing
apparatus is having: {p) a memory means for storage purpose which
has a memory area for said digital image data to be stored
sequentially according-to the time sequence and a memory area for
information data concerning said digital image data, (q) a memory
means for display purpose where image data necessary for
displaying and drawing information data to be composed with said
image data . are written 1in and afterwards read out in
synchronization to a video displaying signal, comprising an image
data display memory where the image data and the information data
are stored, a time display memory where time, time lines and
information on images are stored as said drawing information
data, and a scale & measurement display memory where a scale line
for time measurement of displayed images are stored, (r) an
output means which composes said image data and said drawing
information data to convert to analog output video signals, and
{s)} a control means which has a connection interface to external
equipment, selects an operation mode according to a selection
command from said controller, controls said signal conversions
from analog to digital and digital to analog, controls said data
composition of image data and drawing information data, controls
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Wien a command for scale |line generation, for neasurenent or for
measur enent setting is received fromone of the controllers, CPUb 28
generates drawi ng i nfornation data in cooperation with GP 29 according to

- le &
SBEHED 1 cad

t he tonmand frz 27, transfers draw ng infor r#};%grs
measur enent di The draw ng i nforn’ﬁtion y
out fromthe scal ec &5 II/ di splay nenory 1 Dia buf D2 ,

conbined with i mage datd fso ata bus D2sat the data conposition Clrcuit
16 and converted to output anal og video signals by the DA conversion

circuit 17.

An out put image displayed on the video nonitor screen is a

still picturgeiditdy bhd {ieifyicr RRIIAIntAErP WdAR Fal SKbSagd gulipIHRNELAr
screen. Thus neasurenent and dj spl f the goal arrival tine ¢aqn be .

acconpl i shed®3if JRETRAT i TRADH éfb‘gr%l?%ﬁye R}H&’(‘Wst?al %eé’z%rétfaﬁngai"a grawdpg) ¢
& neasur eneninfibrapitdonmdabay amnil doptredsuother artedissplyafungt iodorofashdd

her ei nbef ore,

correspondi Ng sist.isQe.qf %El |§§Bal | 5i . A5 Qﬁﬁpr'
Jiﬁ‘r#atglgn %at ghggr?? s% a ng t'o%élgvgrséfi f)?%‘%ﬁ(r)es on tﬁgpl(r%%ﬁﬁf
screen are Sq:ﬁ%d:rgé@j@m f.appysald memory means for storage purpose to sai

dor
memory means for display purpose, and controls reading data from
said memory means for display purpose, according to a selection
command of compression or expansion.

9. A moving image judging apparatus as claimed in claim 8
wherein said memoxry means for display purpose consists of a image
data display memory where image data and information data are
written in, a time display memory where time values, time lines
and information concerning images areli@written in as said drawing
information data, and a scale & measurement display memory where
a scale line which is used for time measurement of displayed
images, and said control meanstietransfers image data, information
data and drawing data from said memory means for storage purpose
to said wmemory means for display purpose, after reducing or
increasing the read out pixel numbers 1in the horizontal
direction.

10. A moving image judging apparatus as claimed in claim 9
wherein said control means compress or expand image data and
drawing information data which are read out from said memory
means for display purpose, according to the compression/expansion
direction specified.

11. A moving image judging apparatus wherein a line sensing
camera scans moving objects in the direction rectangular to the
moving direction of the moving object at a predetermined time
interval in order to get video image signals, said video image
signals are converted to digital image data signals and then
stored in a video memory sequentially together with information
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37 in the video nenory 12, and each display. nenory 13 to 15 has its own
menory -area of 2Kbytes in the line direction and 2Kbytes in the colum
direction, which are conposed-of-VI DEO RAM devi ces. Vertical scanning |ine
thlj_g‘tc):ersdof ]Ehe Vi d ﬁm@ @u t he nonitor screen 485 for the standard
vi deo format, h Hi-Vision and! i -jVi si on
vi deo formats. P| er © nd e’!{ l hori zontal . CaﬁnilSHEETHRS%EE
corresponding to the tine ‘axis are 1024, 8&ing t he~same—of g vi.dgo
formats. I mage data and information data in the video nenory 12 are
transferred to the image data display nmenory 13, and draw ng information

data for tinpganddddBrlingeSime (datayifdao Jmmr adgcd ) opshdnty 10 she
time display nmenory 14. SCrol li n% in.the horizontal di.rectiaon on

moni t or  scr MEROXYN2BEABFTTIRAT K, ALAPIIY P ATE Faadi lbt' ﬁong’&&ngg%%hi n
t he hori zontdalawdingedniformat ibhedatali wipicly amerotismslayeds howeridangi golgaid

Scrol l'ing antgg,q: %84 bhC aéﬂreeé Uy LE§ @aééorl eeﬁg%msbeaﬁwhsﬂ
i P Prca

out by shifting the Tea esses i.n the ver i.rection of

di spl ay nensHispdayedy e B4 fuonitor AFERePhe iprgeufate; 78 8ﬂ1@h@eﬂﬁﬁ¥'t grea

tsrc]reendl S tq,é&s@afgrlz e oaigpmyﬁl aidethe iwmigedatin andmenboy ndbrodidplayi n
e video nenor ar a o] es Eég lyed ngth

hori zontal Y& on P Ioﬁ% ’Jlll r#ee)ééifjd?géseft? s‘%{n ??ggg%aﬁ ytécorrprgég'gg or

expanded i rraigleaniaya-rm eignahsfpixel murhere expageiont @ FNLEFHOPOAR theand

al so hori zonj i orftQPIATERE18H E¥PaagLledr Yt ML lcnsfmsr ratanyfedatfaoﬁ.osauarre
and tinme lines_are transferred fromt V|deo nenor

I
menory 14, aRPIhBRTPRESEC Eigiaad 2 G- SRERY LS e dra p%l£§e1:1r% 8%4) 2 ay
the verti calexbamldmnr(mwmmnm wveztiyal rdimeatitdgnays carried Out

at reading out from said memory for display purpose in

synchronization to the video displaying signal.

12. A moving image judging apparatus as claimed in claim 1l
having a pixel number expansion/compression mode in the
horizontal direction, a pixel number expansion/compression mode

in the vertical direction and a pixel number
expansion/compression mode in both horizontal and vertical
directions.

13. A moving image judging apparatus wherein a line sensing

camera scans moving objects in the direction rectangular to the

moving direction at a predetermined time interval in order to get
video image signals, said wvideo image signals are converted to
digital image data signals and then stored in a video memory
sequentially together with information data containing time data
for said image data, contents in a memory area necessary for
displaying are read out, composed with drawing information data
which are displayed according to said information data, converted
to video image signals and then displayed on a monitor screen,
and compression or expansion is carried out by determining the
starting positions of reading out said display memories in
reference to a predetermined position on the video monitor
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menories 13 aneé-14. .. Figure 17 shows an exanple for picture
conposSition of recorded inmage-data in the i nage data di splay nenory, data
in the tinme di ﬂ"mww rawi ng i nformation data in the scale &

38 + neasur enents me}gw Figure 18 shows an exanple for picture
conposition of ti‘mel mems nt . | mrage data and information data which
are necessary for displaying video images are stored in the image display
menory as shown in Fig. 17(A). Black linessfor s rating each picture are
inserted when intermittent recording wich recorld lﬂisﬂgfqrtmslgg ;
necessary scenes is selected, and zero second | ifne aanpunp econd}line are
al so insert egddeqot or boat races. Tinme val ues 3Z at—each—H-L0secpnd
interval, tinme lines 33 at every 1/10 second or 1/100 second intervals, and
event information display franme 31 are drawn in the tinme display nenory as
shown in Fid4.7(B)A mwveing davage wigisonsipparatushesr gdeiwedeinapdainha3
event nunberyy, 1ha £VG0Eed8hEa Al YRCLAGE: SH WM a Ut cHE AL IMe (J1e sRYaRh1

i nformation
pictures are stored in a video memory, image data and information

data necessary for displaying are transferred to display

memories, pixel numbers for reading out are compressed or
expanded in synchronization to a video displaying signal, and the
starting positions of reading out of said display memories are
determined in reference to a predetermined position on the
displayed video picture.

15. A moving image judging apparatus as claimed in claim 13
wherein positions of reading out are determined in reference to
the scale line position on the displayed video screen, and the
displayed images are compressed or expanded in the horizontal
direction based on the reading out positions.

16. A woving image judging apparatus comprising: (a) a line
sensing camera which produces input video signals of images of
moving objects by scanning said moving objects using line sensor
elements to scan in the direction rectangular to the moving
direction of said moving objects, (b) a video image processing
apparatus which converts said input video signals from said line
sensing camera into digital image data signals, stores said
digital image data signals into a memory sequentially according
to the time sequence, then reads out said image data signals
stored in the memory area necessary for displaying and converts
them into analog output video signals as output sigmnals, {(c) a
controller for said image processing apparatus to select an
operation mode and to control the apparatus, and {(d) an external
output apparatus which displays said analog output video signals
from said image processing apparatus, said image processing
apparatus is having: (p) a memory means for storage purpose which

il



display frame 31. These event data based on infornation data are usually
transferred fromthe tine &-ti-me-1dne display menory area in the video
menory to the tine display nenory, but they can be al

ootiiEd HASwBER¢| an

the time displ ayimm lE”Iﬂﬂﬂmwult he i nf or rrat i on dat 4.
auxiliary line 3 time display 36 ard_drawREPIAQHDe scale &

measur enent di spl ay rrem)ry and "the tine val ue which cor r esponus—to—t-he
position of the scale line 34 is drawn it he tinme display frane as shown
in Fig.17(C). Data in these display nenories are read out synchronously by
t he sane video synchronization signal, conposed and then converted to

anal og vi deggagi %%éméﬁybﬁréasﬁb%yeéhlw afei v ivigSCcages 2 SAEJV\QtéPed
Fig.17(D). ﬁ as esrlb X__ vvhenatlme val ue is dlsghga/
2t i meaSGRURRRLAL LY b4 Fine Sethdnds Fhn' 2 oy £

scale line Mfamathenadma mn;zernmgafa,ldaddgiheh intaget data v alqle ai Bemwgwn
in the tinme.displ ayrfdg g ;%Pp%%%%ﬂe%éf@ inlage data Méﬁba&%ﬁf&%‘ &fé%i’a% yt o

read frominfqrnation e I.nage data disp émem)r 12 accor
the drawi ng3pSsPEpvRgrinfprnatioe fpfe & berrgurofad With sHidyiRa9p 4343 on
of the scal arki aeiBdear énnanédaftéawwdrde neasldioutn inheyhcheofdisat byn ftane

video displaying signal, {(r) an output means which composes said
image data and said drawing information data to convert to analog
output video signals, and (s} a control means which has a
connection interface to external equipment, selects an operation
mode according to a selection command from said controller,
controls said signal conversions from analog to digital and
digital to analog, controls said data composition of image data
and drawing information data, controls reading and writing of

in

said memory means for storage purpose and said memory means for
display purpose, generates said drawing information data, and
controls other necessary functions of said moving image judging
apparatus, and at expansion or compression of video display image
said control means transfers image data necessary for displaying
and information data from said memory means for display purpose,
expands or compresses pixel number of data read out from said
memory means for display purpose in synchronization to said video
displaying signal, and determines the starting position of
reading said memory means for display purpose according to a
predetermined position on the video display image.

17. A moving image judging apparatus as claimed in claim 16
wherein said memory means for display purpose is comprising; a
image data display mewory where image data and information data
are stored, a time display memory where time, time lines and
information on images are stored as said drawing information
data, and a scale & measurement display memory where a scale line
is written for time weasurement of displayed images.
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39 36 is automatically renewed to a new val ue which corresponds to the

new scal e |ine position. Figure 18 shows an exanpl e of video screen

di splay at arr+val- -or-der-deci-sion and tinme record acknomﬁedgnent in a horse

racé. The seven h arrlval time is being acknow chd 1 Dl e. By
-

fitting the sca Hmmwﬁu se of the horse the tine
val ue of 1' 44" onds to the ting dat
al e

e d|s$lay
position of the sc

Tife s di spl ayed isg the timearsplay frame and in a
time record frame for arrival order record. As shown in this exanple,
measurenent, display and record of arrival time for a race participant can

be carried Qut bx( a&pihggmat&@rﬁmgﬁ@ agbaraeaéaaénagutméae 192123009 W th

dat th 1
o o e WheEerstid GoplERD deand BeRthtal diawine [¥ecull (G0AL Y dore

i mage positeomcale tlhimescaneltdmesgickidrawing oiaepidon )datta)tinui:ecsasid)n
of arrival QEg% 3N henRRQLALAY aisbi!ﬁ ﬁ Pf Q:F&'&Qt&’:ﬁlﬁéfs ea(‘t e 2 anf

back nunber horse according t or der .nDV|ng
line to thepﬁééel%s?fl%?ﬁ%?ng méltheraéé dmage (ata A hdhendakayEren said
acknow edgngfnbge data display tmheleryindRl Froad sbhdt tifne amspn&yotﬁem@rymin

1m0, 0 WcRRSE)Lhes G000, o0 dnd Gy 800 a8 MoBhed Ny opl 1

i's p055|ble above F&7
t he above de‘@éﬁrﬂwen tehdihe tpomibign et oﬁa-‘ed mecaiaedinee agr aa/mref\exmcq i me
and tinme |ipeideawi ng area prepared in the video nenmory and only the
necessary area for displaying is read

19. A woving image Jjudging apparatus as claimed in claim 17
wherein said control means determines a starting position of
reading out said image data and time data from said image data
display memory and from said time display memory in
synchronization to said video displaying signal, respectively,
in reference to the center of a displayed picture as a reference
point.

20. A moving image judging apparatus as claimed in claim 17
wherein said control means calculates the pixel number in the
horizontal direction from the clock signal for said wvideo
displaying signal, calculates the pixel number between the
starting position of reading out and said reference point in
order to renew reading the start address of said image data
display memory, the start address of said time display memory and
the start address of said scale & measurement display wmemory,
according to the clock frequency change.

21. A wmoving image judging apparatus wherein video signals of
moving objects are taken by a line sensing camera which scang in
the direction orthogonal to the moving direction of said objects,
sald image signals are converted to image data and stored in a
memory sequentially as a time sequence together with information
data including time data for said image data, drawing information
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out with inmage data so as to be transferred to the image data display
menory and to the tine display menory, it is possible that the controller
reads i mage data fromthe video nmenory and draws tine or tine lines in the

ti me-di spl ay i i gmal so possible to sel ol dl be
drawn in the ﬁmﬂmlmmmﬂmlll me and tine |ines bﬁé’i%@iﬁ?g@rmtion
dat a. e L M s s 40 ALth 8 high speed
i mage processing apparatus described hereissbefore is such that image data
and information data in the video nenory are transferred to display
nenFrles,tconposgd by the data conposition circuit and then converted to
anal og out pu S t Wolelr Y i i ' Vidrheiy '
possi bl e sucﬁ#ha?gfngggﬁ%g}lgd%n, i%sgr ti %E%dq?gﬁaﬁga!?ig%%eﬁéoncec%?éatshe
vi deo i mage laé’éopgiﬂﬁgsaﬂp‘&%’é]?ﬁa%&%% Eﬁ‘gktP?BrrF?ﬂ‘éeF‘é%‘gr'b‘?n alog
Eppar at li; ( ;\?vﬁﬁeat @i@zﬁhisﬂlstmasvtdema ddeplyyédras epivafeagoicitore on a video

I gure sho t ati onshi.p.betxeen ein&ggr t a | f
t he vi deo ne%?filé%ﬁd%e%{ee%éll'sp%a%%shlﬂge%o t ha ged 40! BulbOF A%% Sk
auxiliary lines are displayed in displaying modes different from

those of other lines on the video monitor screen.

22. A moving image judging apparatus comprising: (a) a line
sensing camera which produces input video signals of images of
moving objects by scanning said moving objects using line sensor
elements to scan in the direction rectangular to the moving
direction of said moving objects, (b) a video image processing
apparatus which converts said input video signals from said line
sensing camera into digital image data signals, stores said
digital image data signals into a memory sequentially according
to the time sequence, then reads out said image data signals
stored in the memory area necessary for displaying and converts
them into analog output video signals as output signals, (¢) a
controller for said image processing apparatus to select an
operation mode and to control the apparatus, and (d) an external
output apparatus which displays said analog output video signals
from said image processing apparatﬁ.s, said image processing
apparatus is having: (p)} a memory means for storage purpose which
has a membry area for said digital image data to be stored
sequentially according to the time sequence and a memory area for
information data concerning said digital image data, (q) a wmemory
means for display purpose where image data necessary for
displaying and drawing information data to be composed with said
image data are written in and afterwards read out in
synchronization to a video displaying signal', (r) an output means
which composes said image data and said drawing information data
to convert to analog output video signals, and (s) a control
means which has a connection interface to external equipment,
selects an operation mode according to a selection command from

i



vi deo nonitor screen, and Fig.19(B) shows an exanple of conpression and
expansion in displaying. As described hereinbefore, the color line
sensor in the line sensing—canera“I'has 1,728 pixels for each col or

conponent. In the video f t he hi gh speed

appar atus, 16Kbyt eam mﬁ“ ection and 2Kbyt Jl%" p%ﬂ‘#ﬁ(ﬁ
direction are assi Rendry area. Anong tHis neRer 728
bytes in the colum di rectlon are assigneéloas the nmenory area for |nage
data and the rest of 320 bytes in the colum direction are assigned as the

menory area for information data. Meanwhile, vertical scanning line nunbers
on the vi deasafmicbﬂltr&(tn.een étﬂ{tﬁdl% shaads{ 1\/ doffretelsi ofils - #4-Sh Ghal g( g
5 an

or non-inter s HD) _yi deo_si for, s, are 485, 10

1035, r espec‘% aqclﬁl V\/hie thtea%/l d’egllﬁgﬂ?t or° %ﬁa"tﬁ Hﬂ &gﬁ%ﬁq}?ﬂfrﬁ}t&i"@naﬁ
formats. 1?%%%9%«§aﬁﬁnﬁnﬁ ¢rﬁw1n9rwnﬁQﬂmatabnsdaMaungonhromscmeadsﬁgndﬁdto
the tine axiwritini034 52idahdmdtly Wdanki £6P s°t!c9:'1q i)ﬁ?;ggéé and said YO&8-

color line sensor havi 728 pixels is used novi ng o j cts

whi ch pass t1é"¥ r#] ‘F??élaé’rep HOET r‘gtﬁﬂetxﬁé?e?nﬁé‘lldsl é"’t’-&gt Hefexmatrisnde

of the raci Mateoandegonhdols artderi nethesaryeimaiong &2. sdid ervEnef inagasl

di spl ay, irr%?.ﬁlging apparatus, said memory means for display purpose is
having a scale & measurement display memory where drawing
information data to be composed with a displayed image on a
monitor screen are written in and later read out in synchronous
to a video displaying signal, said control means writes drawing
information data such as a scale line for time measurement or
plural number of auxiliary lines into said scale & measurement
display memory, and said output means composes said plural number
of auxiliary lines on the displayed image using different
displaying modes from those for other lines.

23. A wmoving image judging apparatus as claimed in claim 22
wherein different colors or different kinds of lines are used as
said different display modes.
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41 data are read out fromthe video nenory 12 sequentially up to the
vol unme for one full picture display, are transferred_to di splay nmenories 13
and.14, and are then read out by using the video sy @fso ~= gnal so as
to be displayed on the video screen as a still picture f{off ﬂﬂ&;gwgﬁr si de.
When it is necessary to display objects in the oute EB&AGE&E raC|ng
course which are not displayed on the initial picture, it ca al i zed
either by shifting readi ng addresses of diisplay nmenories 13 and 14 t hrough
scrolling so as to display a picture shifted to the outer side, or by
readi ng addresses which are'thinned out to half of the vertical scanning
l i ne nunbers, 864, in order MOUINGSIMAGE (JUDGENT APPARAIUSI cture for both the
i nner side and the outer side of the course near the finish |ine using only
864 vertical scanning lines as shown in Fig.19(B). Di spl ayi ng i mages
in the horizontal direction can be carABSYRASIT not only by transferring
i mge data sequentially fromthe video nenory 12 to display nenories 13 and
14 as horizontal|ly continuous display node, but al,so by.transferr
Chi nmed_out 1 moSiaatBVRBLRSR: SHERLTH X 1A et TaeSy IHIOABSP PR CB Wher o
is a vari at whersioh wikdeo |siggaldatet tmenbigrobjests harei dekeneilmyr ya 12ine e
control I ed 's%n%&ﬂﬁpc&ﬁé& t Nga IWhielge Ofs%ghag aypd ALIELS dxh ol BEaSh! himo:

ed ang

pi cture can be cofipressed’ or expan ging the reéad _out pixe
per unit tifA@ i Madvendpliynt oJgthett i Waths RBEPFBRELPR data. DraW1n9

conpr essi ona.e;)fb&tidtmgnnmista Asird NEstiptdd Nwikth agai@ tmagsl dated 4 t figen
di spl ay rrem)royﬂver g&ego %ﬂwg@e‘ﬁ& qlg%%#%yed as the horizontal

conpr essi on- expan asurenen arrival tinme and display of the
arrival tinme A scale line is composed and displayed on video picture, and

automatic time measurement is carried out by reading time data
that correspond to the position of the displayed scale line.

The switching operation between wide angle image output and
focused image output, using only one sensing camera; is carried
out at reading out from memory. Compression or expansion of
pixel numbers in the horizontal direction or in the vertical
direction is carried out during the data transfer from the video
memory to said display memories.

Figure 16
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can be carried out by reading tine data contained in the information data
within the display nmenmory 13, in response to the specified position of the
scal e line. Al t hough in the enbodi ment expl ai ned herei nbefore the
pi xel nunber of the color sensor is selected as 1728 and the display

42 area of the video nonitor is set to 1035 pixels, it is possible to

I ncrease the pixel nunber of the color sensor in order to increase the

i mage resolution. Thinning out ratio of inmage data displayed on the video
nmonitor screen is not limted to 1/2 ﬁ;} | so can be extended to 1/4 or to
ot her val ues, according to the pixel nHZr of the sensor and to the scope
size. A black and white sensor can be al so used instead of the col or
sensor. Fi gu or fCONPIAS S ‘ si on of

. . : COND > !
di spl ayed i mages 1 i ca(,ZD:Dn ession and
expansi on. Figurelh D “jE
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calculate the starting address of the display nenories for reading out at
conpressi on or expansion of the imge to be displayed. I n extendi ng
the display area where objects "a" and "b" are noving fromthe |eft side of
the screen to the right side of the screen and the scale line is displayed
at the top of the noving object "a" aspghown in Fig.20(A), the noving
object "c" which is running behind the noving objects "a" and "b" can be
di splayed within the screen area if the position of the scale line "m is
fi xed at expansion, as shown in Fig.20(B). On the contrary, if the start
addresses for reading the disphsy menpriesc¢dre fixed at expansion, the
novi ng object "c" which is behi | Ya/ qnd "b" falls out of the

di splay area of the 92000 __Expnansi on of the

di splay area as sho in Fig.20(0 ' 1 vent i onal- novi ng i mage
j udgi ng appar at usﬁ-,f wher eas expa%@ﬂ?&jﬁgay area a$ shown in
Fig.20(B) is carriedlout in this inventi L. dEr _to real jze this,

starting addresses for rea out the 1 mage da dlsplayﬁrennry 13 and the
time display nenory 14 are | cul ated using a i bed|p¢

7 gétion in the
central area of the pict as_a reference, ¢ mag ata and draw ng

information data are read om t he cal cul te'l;x‘l st [ %idresses.
m
o N 2
@ = N Q
W0 =) | a
R = &
1INJYID X &
NOILISOJWOD Vivd | )
- & & 3
T 20 = {} @ 2

XTER
R EARAT U

oD ¢ -
al e[ Zxf [Fieag -2 =
o B wa S| [HalzQ ® ‘
> 195a =00| [SL@sn
x|=a =0 NSO 4 5 @
‘! L 7 TR Yl S |l
o~ O ot Q. (o] f’
> T e =
% < | Z AR joe 8j
o2y i = =
~ | ReR8 15 fo—{i>
. |l < &% ) E¥g
o L= = 1S4 %ﬂg% N
Z ' pou’}
| 8 s
5| L3l 8| 83
-|SB% 25| 2o
=2 &<
O=



43 . In an i mage conpression and expansi on nmet hod whi ch usually varies
dot nunbers of displayed i nages, pixel nunbers are varied by changing the
division ratio of a frequency divider in a PLL (Phase-Locked Loop) circuit
so ds to change the horizontal dot clock frequency, where the PLL is used
to synchroni ze the horizontal dot clock to the edge of the horizontal video
synchroni zi ng signal. I n conventional noving inmage judgi ng appar at uses,

t he di splayed picture after conpression or expansi on becones enpty in the
right hand side of the video screen ag/aigmn in Fig. 20(C), because the

pi xel nunber is changed by varying th i zontal dot clock frequency while
the starting addresses for reading out display nenories are kept fixed.

In contrast to thg above described conventional ngjhod, the division ratio
of the frequency Wvider in the PLL circtlit is cotrolled by the controller

22 in order that~the—starting—addresses Aor readi g onf The video dqispl ay

menory 13 and ng the
val ues of star al dot
cl ock frequeng

Figure 21 shoy wher e
the positiontd h of the
scal e i ne addg MEMORY
DATA (D), and DCK #1
to PLL CLOCK 4 on of
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in the follow ng way; the controller nonitors and nmanages the displ ay
starting address of SCALE DATA "sl1", the display starting address of MEMORY
DATA "s" and the address of the scale line "ni' and cal cul ates the pi xel
nunber between the display starting address of SCALE DATA "s" and the scal e
| i ne address "ni, frequencies of CLOCK #1 and #2 and the section | ength of
di splaying the video inmage. The ratio between the effective
44 pi xel nunber in the horizontal direction and the full displaying
section is calculated fromthese data, and then the display starting
address of SCALE DATA and the dlsplay ggﬁqylng address of MEMORY DATA can
be changed to the new val ues, respectively. It can Dbe
easily understood that t he calculatlon method is not limted to the way
descri bed above, but other alternative ways can be possible w thout
changing the spirit of the invention. It is to be understood that
the invention is not limted to the specific enbodi nents thereof, and
variation of the invention
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is possible in |ight of the above description. For exanple, in contrast to
t he above description where the pixel nunber of the color sensor is
selected as 1728 and the display area of the video nonitor is set to 1035
pi xéls, it is possible to increase the pixel nunber of the color sensor in
order to increase the image resolution. In the above enbodi nent the display
position of the scale line is fixed and the display starting addresses is
varied, but it is also possible to fix the display position at the center
position of the picture and to change the display starting addresses.

The above described display position Bof1Bction method can be applied not
only for the co reSS|on or expansi on nethod using variabl e dot nunber of

di spl ayed |na also for the cqpressi on or gexpansio od usi ng
t hi nni ng out or |nterpolatinr Aix el o2 e
invention is also applied i[n a lcat®|Sderle |032¢D10|8 [R{ nn *n the

vertical direction T Rpnzont al ing a color line
sensor having 1728 B@Mj D0 J'WWWGNS passing the
finish line cHORSE NUMBE romrghe FRAE e tside of the race
course and stored in the vi dmerm i Im - n!;itgjl di spl ay, image
data wi th continuous horizont | Tpéoiur STe 90%@55% on the
full video screen size are tr f erred frohrt AT THE
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45 video nenory to the image data display nenory, from which i nage data
are read out so as to display the still picture of the inner side of the
race course on the video nonitor screen. Wien a picture for the outer side
of the race course which is out of the screen area in normal display is
needed, it can be realized either by scrolling read out addresses of

di splay nenories to the | ower position enabling display of the outer side
of the race course, or by reading out imge data in the thinning out node
whi ch uses the horizontal |ine nunbers I/'l'§64, enabl i ng di splay of the
whol e picture fromthe inside to the out'side of the race course near the
goal with reduced horizontal |ine nunbers. Figure 22 shows an
exanpl e of conposition of a plurality of auxiliary Iines on the video

di splay image with the zero second line and the one second line for a
not or boat race. The Fi r$ splay frame 36, the scale line 34 and a
plurality of auxiliarJ in®s 35 are drawn in the scal e & neasurenent

di splay nmenory 15 as shown in Fig.17(C) and ar eMUT(PRBGAWRhQE“SWEpl ayed
image. Auxiliary lines are used Hfzgttij;jgstgjjgoa arrival tine
difference in ternms of horse |en 3RAY or flaACEJg ing
whet her a flying was nade ot IRTETTICT RS FETTE:5y n NUMB oat race.
In a notorboat race, the .,h"@“&[ﬁ[’;“}liﬁlh

r

second |ine 38 as

shown in Fig.22 are witten into the §rde TART RRACTIGR e dat a,
and are displayed on the video nopito :UTLE = NUMBER t here was
a flying at the start of the race bfNbotl. | |n orlddr o MEe the
starting time of each participant bpag, au i 35 are
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di spl ayed at the interval of 1/10 seconds between the zero second |ine 37
and the one second line 38 as shown in Fig.22. A judge reads tine on the
screen by sight using the auxiliary lines. As the auxiliary lines 35 are
di spl ayed on the screen together with the scale line 34, the zero second
line 37 and the one second line 38, distinction between these |ines may
becone difficult if they are displayed in the sanme color. In order to avoid
t he 46 difficulty, different

di spl ay nodes, that is, different colzygpor different types of lines such
as bold lines, thin lines, solid line dotted lines are used when the
scale line 34 and auxiliary lines 35 are generated by the controller 22 as
drawing information data and witten into the scale & neasurenent display

nmenory . WE{ G eh@ng and recording tinme are carried out
automatically using the tinme scal e line 34 ecogni ti on whether there was a
flying or not can be nmade easier djjlijjﬂﬂ]ﬂ Fnt di splay nodes for

resultant data. For exanple in FIW RA%EAYSITE
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j udgi ng whet her the position of the scale line 34 is before the zero second
line 37 or between the zero second |ine 37 and the one second |line 38, the
di splay color for the tinme value in the tine display frame 36 is set red if
the position of a noving object is before the zero second line 37 as like
"a" shown in Fig.22, and set black if tgglgbject I s between the zero second
line 37 and the one second |ine 38. It is to be understood that the
invention is not limted to the specific enbodiments thereof, and variation
of the invention is possible in |light of the above description. For
exanpl e, although decision |lines such as the scale Iine, auxiliary |ines,

the zero second [Li t he one YEARNMONTH: DAY as exanples to be
di spl ayed in di f#el:&rbtafé)des in theSabol -ﬁmﬁ%

e invention can be
applied in a case where other decildi 134 ¢ | mage data
and information data are sequenti 3 ccgﬁ:ﬁg tI time passing into
storage areas for inmge data and i CE e assigned in
vi deo nenory, only the necessar TSI TG f dtoth
di spl ay rrem%ry, i%f ormat i on datg lwli_]a[pﬁﬂﬁ_l&}e..w %DIZU&rBrEQR o
di spl ayed i mage are transferr@8TH—di spTEy] fefol s START FRACTICE
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47 these data are read out and conposed in synchronous to the video
displaying signal as one output signal, as described hereinbefore.
Hence it is clear that even in a case when any necessary imge data are to
be sel ected and displayed frominmage data for several nunber of continuous
pictures, all necessary information on selected i nage data can be conposed
with the i mage data before displaying on the video screen nonitor, because
all such necessary information data such as the operation node, the race
site and the |ike have been read and stored at the initial reading of the
vi deo nenory. Anot her i npr overrerg{b‘g the invention is that the
automati c neasurenent of tine value at the position of the scale |line
beconmes possi bl e, because tinme data have been stored in the video nenory as
one part of the information data. Furthernore, high speed data processing
becomes possible through sinplified procedure, because each display nmenory
is provided exclusively for im data, for tine and tinelines data and for
the scale line and auxiliary |igfgs, respectively, and conposition of such
data is carried out sinultaneouy at the data conposition circuit. Hence
automati c readi ng and recordi ng=f el apsed tine using the scale |ine becone
possible, resulting in the reduZion of judge's work | oads in judging
arrival order, acknow edgnent ofgarrival tine and recordi ng. Reduction of
errors in reading of elapsﬁh timeQr judging arrival order, together wth
si npl e and sure acknow edgm of Zecordi ng becone thus possible.
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Furthernore by the invention it becones possible to read out both inmage
data and information data concerning the image data at the sanme tine in
order to process, to output and to display on the video screen, because
such-information data, for exanple various operation node data which

i nclude the race trial node or the fornmal race node in notorboat races, the
cl ockwi se course node or the countercl ockwi se course node in horse races

and the 48 test node, and ot her
i nformati on data concerning the inmage data such as the race site data are
stored in the video nenory beforehandi(Qt ther with tinme data. Al so

by the invention, it is possible by scrolling the displayed picture in the
vertical direction or by displaying the whole vertical area using thinning

out display node, to recognize icg S?Sects whi ch have passed the finish
| i ne through the outer side of thetshe ourse even if they have not been
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di spl ayed on the nonitor screen because the vertical resolution of the
nonitor screen is raised in order to show the inner side of the race
course, because the pixel nunber of the Iine sensor is set |larger than the
pi xel nunber of the video nonitor screen, inmage data for several nunber of
pictures are stored in the video nmenory and i nage data are thin out or
conpr essed/ expanded when they are read out and displayed.
Additionally, pronpt acknow edgnent of arrival order by |ooking the whole
i mage of the race or pronpt neasurenqqt g? time difference by horse length
I n horse races becone possible. Also, d( | aying scaled up in the
horizontal direction in order to raise the horizontal resolution is
possi bl e, by increasing the displayed pixel nunber w thout thinning out

i mage dat a. Anot her effect of the invention is that expansion or |,
conpr ession of displayed picture qrﬂqgi*&?ixed I nterested position in the
di spl ayed picture is possible, because 1 hage data are read out fromthe
video nenory starting fromthe horizontal starting address which is

cal cul ated by using a prescribed center position in the displayed picture.
Accordingly, a desired picture with conpression or expansion around a
prescribed positiog]EQOPMEMORY4Z~ hrough sinpl e operation. Al so
anot her effect of the Invention Is tRha S] ] ] '

recogni zi ng INFORMATIONeDAT;

conposed with the still image igs
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49 di spl ayed on the video nonitor screen so as to enable rapid and
corrett’ decision, because such lines are displayed in different display
modes such as in different colors or using different kinds of I|ines.
Additionally, confirmation of decision results such as whether there was a
flying or not at the start of the race can be instantly carried out,
because display nodes for neasured tine values can be changed according to
whet her the position of the neasured value is ahead or behind the reference
i ne. ' 50 What are

cl ai ned are: 1. A noving inmage jdﬁ%fﬁﬁ7apparatus conprising: (a) a
| i ne sensing canera (1) which produces input video signals of inages
of noving objects by 5 scanning said noving objects using |ine sensor

el ements to scan in the direction n r to the noving direction
of said noving objects, (b) a video prt?.qu?a

INFORMATION DATA
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| mage processing apparatus (2) which converts said input video signals from
said |'ine sensing canera into digital inmge data signals, stores said

di gital i mage data signals into a nenory sequentially according to the
ti me sequence, 10 then reads out said i mage data signals stored in the
menory area necessary for displaying and converts theminto anal og

out put video signals as output signals, (c) a controller (3,4) for
sai d i mage processing apparatus to select an operation node and to
control the apparatus, and (d) an externsévazP appar atus whi ch

di spl ays sai d anal og out put video signal said i mage 15 processing
apparatus, wherein said inage processing apparatus conprising: (p) a
menory neans (12) for storage purpose which has a nenory area for sai d
digital inmage data to be stored sequfnlGi/hBaccording to the tine .
sequence and a nenory area for information data concerning said digital

I mge data, (q) a nenory neans for display purpose where i mage data 20
necessary for displaying i mage data and drawi ng information data to be
conposed with said i mage_data are witten in and afterwards read out in

synchroni zation to a vi BSﬁWMﬁER} signal, conprising an i 'ﬂe dat a
di spl ay menory (38THheDAY ba 4 and the infor;ﬁ 6n data are

stored, a tinme ORDERds ay/vfem) : time, tine |i
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2. A noving imge judging apparatus as clainmed in claim1l wherein said

| mage® processi ng apparatus has a tine data generating neans (19) which
starts tinme counting when triggered by a starting signal and generates
sequentially tinme data corresponding to the el apsed tine fromthe begi nning
of 5 the tinme counting, and stores the tine data generated by said tine
dat a generating neans into said nenory area for information data as

t he i nformati on dat a. 3. A noving imge judgi ng apparatus as
claimed in claiml1l wherein said 10 nenory neans for storage purpose has a
menory area for draw ng i nf or mat ng 19ata, said control nmeans generates
drawi ng information data to be conposed with i mage data based on said
i nformati on data stored in said menory area for information data,
stores the drawing information data into - said nenory area for draw ng
i nformati on data and then wites the drawing 15 information data into the
menory nmeans for display purpose tcEk#@kq]ggth sai d digital image

dat a. 4. A noving imge judging apparatus as clained in claiml
wherein said control neans generates drawing information data for the
scale line and stores 20 theminto said scale & neasurenent display nenory
(15), stores | I nformati on data together with said i mage data into

said i mge da ay en neas [ Qv readi ng
the tine data Qs e_|ine f,ﬁﬁﬂbdﬂéﬁ rat i on
hS aijmed in claim

data. 25 5. Vi Nng
wherein said
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information data include information of noving direction of said noving

obj ects, and said control means controls reading and witing directions for
sai g menory neans for storage purpose and nenory neans for display
pur pose. 30 6. A noving inmage judging apparatus as clainmed in claiml
wherein said external output apparatus conprises a display apparatus
havi ng a nonitor screen (5) for displaying said anal og vi deo out put
signals, an video imge recordi ng apparatus (6) for recording inage
data and information data and a data printing apparatus (7,8) for
printing out images or data, stores 48 A1Tmge 35 data and said
information data stored in said nenory neans for storage pur pose in
said video i nage processing apparatus into said video imge

REPLACEMENT SHEET recordi ng apparatus, and afterwards returns the
i mage data and the information data stored in said video image
recordi ng apparatus back to said menory nmeans for storage purpose in
order to replay. 5 7. A noving Iw{)?g ng apparatus wherein video
signal s of noving objects are take | i ne sensing canmera (1) which
scans in the direction orthogonal to the noving direction of said

obj ects, said image signals are converted to i mge data and stored in
a nmenory sequentially as a tinme sequence together with information
data including time data for said i mage data, drawing 10 information data
for displaying i mages read out from necessary nenory area are conposed
with said i nage data and then converted to anal og video signals

a
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so as tqQ be displayed as a video picture on a video nonitor screen, a scale

line ° is conposed and di splayed on said video picture, and then
automatic time nmeasurenent is carried out by reading said tine data
that correspond to the 15 position of the displayed scale |ine. 8. A

novi ng i mage judgi ng apparatus conprising: (a) a |line sensing canera

(1) which produces input video signals of inages of noving objects by
scanni ng said noving objects using line sensor elenents to scan in the 20
direction rectangular to the noving direction of said noving objects, (b) a
vi deo i mage processing apparatuﬁiﬁéﬁ whi ch converts said input video
signals from said |ine sensing into digital imge data
signals, stores said digital i mge data signals into a nmenory
sequentially according to the tine sequence, then reads out said

i mage data signals stored in the menory area necessary 25 for displaying
and converts theminto anal og output video signals as output signal s,
(c) a controller (3,4) for said inage processing apparatus to select an
operation node and to control the apparatus, and (d) an external out put
apparatus which di spl ays said anal og output video signals fromsaid inmage

processi ng app s, apd said i ndge proc¢ssing apparatys is haying: (p) a
30 menory neahs| (12) for stey agq purpos¢ which s a nory agea for said
digital image datfa to b¢ stof€d sqquentialfl y accogdi ng tjo the t{me sequence
and a nenory ar for igforngtd on jdata copcerni ngedaid digital §jmage data,
(9) a nmenprjy for oy s /) pur poge wheredi ma dat a essary for
di spl ayi ng and driwhg] i nf or iqn Hata jo (be co sediwif h saj d}i mge data
35 are witten ipghdfafter dy rpag oht i nesynehironifzapig@n | o |agvi deo
di spl ayi ng S%Eﬂa . C@ | sifrg} an i pregde §lat agli spliay mopy |( IB) where
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REPLACEMENT SHEET| £
; 1 | { I
< | | i !
B o : R !
Ui l ; ; { | |
al N { i Ul !
] ! ! I i {
& a | L :
<l 1 I } \
&= ; l { !
mpa'- ' : H '
§ Qg -— ] - ] ;__
= S0 0 (" (] 0
- .
Q O ¥ <
g 2 5§ & § & ¢
0N X s G = o (= o
x Z oYL oN s>
< ¥ & w #* Ly
— T = o & -
N e g 3 e @ g
. =
Y @ 8§58 © & s =
L~- =~ < & ¢ L e Z



and the information data are stored, a tine display nenory (14) where tine,
time lTnes and information on inmages are stored as said drawi ng i nformation
data, and a scale & neasurenent display nmenory (15) where a scale line for
ti me measurenent of displayed images are stored, (r) an output neans which

5 conposes said image data and said drawing information data to convert to
anal og output video signals, and (s) a control neans which has a connection
interface to external equipnent, selects an operation node according to a
sel ection command from said controller qp;rols sai d signal conversions
from analog to digital and digi té‘ﬂ/?o nal og, controls said data
conposition of inmage 10 data and drawing information data, controls
reading and witing of said menory neans for storage purpose and said
menory neans for display pur pose, generates said drawi ng information
data, and controls other necessary functions of said noving inmage

j udgi ng apparatus, and said control nmeans controls data transfer from
said nenory neans for storage purpose to 15 said nenory neans for display
pur pose, and controls reading data from said menory neans for display
pur pose, according to a selectioan?Zgagéééae conpressi on or expansi on.
9. A noving inage judgi ng appar at ds . din claim8 wherein said 20
menory neans for display purpose consists of a inage data display nenory
(13) where image data and information data are witten in, a tinme display
menory (14) where tine values, tine lines and information concerning inages
are witten in as said drawing informati on data, and a scal e & nmeasurenent
di spl ay menory (15) wh a-scale line which is used for time neasurenent
of 25 displayed inaggs, and said control neans transferg inmage data,

i nformation dat a Jand4drawi ng data from said megory ans for storage
pur pose to said nepony pegns,for diespl 3 gg, afft er reducing or

i ncreasing the read out pilxe i i gotal direction.

30 10. A noving i nmage ucgi1g apj clfai m 9 wherein

sai d
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control neans conpress or_expand.inage data and draw
which are read out from said menory neans for displ ay
t he tofpressio ion specified. 35

j udgi ng appar at Jmﬂﬁmelm“m”ﬁﬂla sensing @GoTEra scang
in the direction*rectangtllaf to the noving direction

noving object at a predetermned tine interval in orden
signal s, said viweataremipmedgreal s are converted to difgital

i mage data

signal s and then stored in a video nenory sequ ith
informati on data containin ‘%‘tlrre data for said jnmage data, contents
in a nenory ar eal.nehawyingjimage judgingirpRaralyis SOMAFEng: e‘ébad‘ﬂ? Sep3ing 6aBE™yi t h

draw ng i nfor mati{on vﬁﬁéha{) uﬁ@s %;ﬁn video sighaB! 68/ ﬁﬁhg’é%C@F H10W|gt 6bjséts Cby
i nformati on data, " conver q%omaeslga t hen, di.spl ayed
on a nonitor %cr%‘é‘ﬁ"‘“gnﬁﬁﬁ ’B%‘f'%g joRlects Hs'ﬁﬂﬁmeys%ﬂs@é elements r‘@c%‘?é‘a ﬂfeg

di spl ayi ng are Witdctiérm réctangulae tothy nﬁ@ﬁngidrmusayomaid)mmgmbjectse(b)avndeo read

O oo o0 e oleho A e el don PliiSiod Bl b .,
transfer f rom sasaid \inel sensingmaynera lmaldigltﬂamnage deta sigeqls.astofesr gaid digitahd
FurF e oue 01" et ARG to TSl dtp o et
synchr oni zati®n thenterds out said/ms Blg Bls eépred éf'hﬁ!e mg@ogr aréa SSSAYovi ng
i mage | udgi ng appaidspiyingSarsd sbiiétsi therfil idtonarizlod auipag videpisighals as output
signals, (c) a controlier (3,4) for said image processing apparatus to select an
operation mode and to control the apparatus, and (d) an external output
apparatus which displays said analog output video signals from said image
15 processing apparatus, wherein said image processing apparatus comprising:
(p) a memory means (12) for storage purpose which has a memory area for
said digital image data to be stored sequentially according to the time
sequence and a memory area for information data concerning said digital
image data, (q) a memory means for display purpose where image data
20 necessary for displaying image data and drawing information data to be
composed with said image data are written in and afterwards read out in
synchronization to a video displaying signal, comprising an image data display
memory (13) where the image data and the information data are stored, a time
display memory (14) where time, time lines and information on images are
25 stored as said drawing information data, and a scale & measurement display
memory (15) where a scale fine for time measurement of displayed images are
stored, {r) an output means which composes said image data and said drawing
information data to convert to analog output video signals, and (s) a control
means which has a connection interface to external equipment, selects an
30 operation mode according to a selection command from said controlier,
controls said signal conversions from analog to digital and digital to analog,
controls said data composition of image data and drawing information data,
controls reading and writing of said rﬁemory means for storage purpose and
said memory means for display purpose, generates said drawing information
35 data, and controls other necessary functions of said moving image judging
apparatus.
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conpr essed information data, said control means generates drawing information data to be
composed with image data based on said information data stored in said
memory area for information data, stores the drawing information data into
said memory area for drawing information data and then writes the drawing
15 information data into the memory means for display purpose together with said
digital image data.

4. A moving image judging apparatus as claimed in claim 1 wherein said
control means generates drawing information data for the scale line and stores

20 them into said scale & measurement display memory (15), stores said
information data fogether with said image data into said image data display -
memory (13) and then measures time by reading the time data at the position
of said scale line from the information data.

25 5. A moving image judging apparatus as claimed in claim 1 wherein said
information data include information of moving direction of said moving
objects, and said control means controls reading and writing directions for said
memory means for storage purpose and memory means for display purpose.

30 6. A moving image judging apparatus as claimed in claim 1 wherein said
external output apparatus comprises a display apparatus having a monitor
screen (5) for displaying said analog video output signals, an video image
recording apparatus (6) for recording image data and information data and a
data printing apparatus (7,8) for printing out images or data, stores said image

35 data and said information data stored in said memory means for storage
purpose in said video image processing apparatus into said video image
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anal og, image processing apparatus (2) which converts said input video signals from
said line sensing camera into digital image data signals, stores said digital
image data signals into a memory sequentially according to the time sequence,
then reads out said image data signals stored in the memory area necessary
25 for displaying and converts them into analog output video signals as output
signals, (c) a controller (3,4) for said image processing apparatus to select an
operation mode and to control the apparatus, and (d) an external output
apparatus which displays said analog output video signals from said image
processing apparatus, and said image processing apparatus is having: (p) a
30 memory means {12) for storage purpose which has a memory area for said
digital image data to be stored sequentially according to the time sequence
and a memory area for information data conceming said digital image data, (q)
a memory means for display purpdse where image data necessary for
displaying and drawing information data to be composed with said image data
35 are written in and afterwards read out in synchronization to a video displaying
signal, comprising an image data display memory (13) where the image data
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necessary functions of said moving image judging apparatus, and said control
means controls data transfer from said memory means for storage purpose to
15 said memory means for display purpose, and controls reading data from said
memory means for display purpose, according to a selection command of
compression or expansion.

9. A moving image judging apparatus as claimed in claim 8 wherein said

20 memory means for display purpose consists of a image data display memory
{13) where image data and information data are written in, a time display
memory (14) where time values, time lines and information concerning images
are written in as said drawing information data, and a scale & measurement
display memory (15) where a scale line which is used for time measurement of

25 displayed images, and said control means transfers image data, information
data and drawing data from said memory means for storage purpose to said
memory means for display purpose, after reducing or increasing the read out
pixel numbers in the horizontal direction.

30 10. A moving image judging apparatus as claimed in claim 9 wherein said
control means compress or expand image data and drawing information data
which are read out from said memory means for display purpose, according to
the compression/expansion direction sbecified.

35 11. A moving image judging apparatus wherein a line sensing camera scans
moving objects in the direction rectangular fo the moving direction of the
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canmera which scans In dir . . .
transfer from said video memory to said memory for display purpose, and pixel
number expansion or compression in the vertical direction is carried out at
reading out from said memory for display purpose in synchronization to the

video displaying signal.

15
12. A moving image judging apparatus as claimed in claim 11 having a pixel
number expansion/compression mode in the horizontal direction, a pixel
number expansion/compression mode in the vertical direction and a pixel
number expansion/compression mode in both horizontal and vertical
20 directions.

13. A moving image judging apparatus wherein a line sensing camera (1)
scans moving objects in the direction rectangular to the moving direction at a
predetermined time interval in order to get video image signals, said video

25 image signals are converted to digital image data signals and then stored in a
video memory sequentially together with information data containing time data
for said image data, contents in a memory area necessary for displaying are
read out, composed with drawing information data which are displayed
according to said information data, converted to video image sighals and then

30 displayed on a monitor screen, and compression or expansion is carried out by
determining the starting positions of reading out said display memories in
reference to a predetermined position on the video monitor screen.

14. A moving image judging apparatus as claimed in claim 13 wherein image
35 data and information data of the volume of several pictures are stored in a
video memory, image data and information data necessary for displaying are



ILT LMLty WiTiwtwd

£ e
for said inmagel
t Trom

ort hogonal to the novi-Ag—directi on of said objects, said i

converted to i nage da in a nmenory sequentiall
sequence toget _he E&:“ data including tinme dat
data, drawing in wda di spI®i ng i mages read

necessary 10 rrermry ar ea are corrposed wi th said i nage dat

b cture on o iaRstsred to Splsy peincred Gis) ruihedfs fof ety GBS s JF°
nunmber of ot hesr éxpahdétﬁinysyncmealzatlon to 4 ¥leoadisplaying sigpald ahd ﬂnﬁ gﬁ@rtsmi ng
modes di f f erelos g\mol" %%@ﬁ'\gogut o QE’ d Jté&ghgsmgﬂiones are SQEmIhEP R r@%?éﬁ&r

screen. aratus conprising: (a) a
line sen5| ng damradetermmeq gqslmmhpldmlﬁ)'éé Vidﬁﬁlﬂt(’tﬂfﬁdeo signal s of inmages
o:‘ nmovi ng @bj ects by scanni ng sai d noving Obj ects using | | ne sensor
elenents to scanlnthe dlrectlonr ctangyl.ar .t.o dlrectlon
of said novi ngl%bjidreving jnage Judging sppara gés pﬁlll%@@gs'f’nﬁ Hbgg

whi ch conver t spdstiofls ioh Padding 6\&Qaré idgterinetirin meference te dhedsdalen ines pomilcrg c aner a

into digital |rrae a signals, store a
signals into a (? ‘%@ﬁ{;ﬂﬂ?‘? i %Ejsﬁhgad{%ﬂéyggtih%g?s iy g%ﬁdé'%%%eeodgrt

then reads outexpanded mgehdamatatdgemmbasmmtherreadlegmwoa$ea necessary
for displ ay ng and converts theminto anal og output video signals as out put
25 signal's, (cg a controller@éB 4) for said inage rocessmg apparatus to
sel ect an opanaringimagsd aamapﬁare*@ﬁtcpmpnﬁiﬁs gdingtsgast %ﬁg‘%ﬁﬁ an

gftg ﬁ; Ingl fcrngﬁn ptsl(tgl dwlluch RERRest HPutWided Sigriand arsintfages @rnaigomgow;ectg by deo

ar at Us_, sai e
apparatus is hSRRigY %ﬁﬁ rgoving °b1‘??g?7|5'§'§'8n@%ﬁ§erf§?f deppatye pﬁ%?o@b |S§Ihn%as
a m:«‘rrgr y a![' eat ﬂlwcglﬁmf@mlwldfm théGnovingadieection of said hovisigabiedtiss &uevideal | y
accor di n e ti
Concer ni g 52 o Iage gq%s%%%gﬁaﬁﬁg %3] ijlch corlVelt8 rs&cﬁi'h?@t Jiddo élB%l q@l}ﬁsglnasat a
pur pose wher e $aididjoe crensing maﬂl}tofdlgltaﬂll@m%lﬁﬁfﬂg slgnals S@Fﬁﬂi %ﬁ'ﬁ igitgl
i nformation dagg, gkgia@slﬁﬁé]?ﬁﬁ@g n¥drhdty S84 tbnitiBRSfccarding B'tRe mhbtsTeQGence in

(1) 35 an' outhenesEetd SHid BIRGSCHRSR 8008 5 A 1S BRTaNLHEEIRCHS B ng
i nformation dafoa displayigvand chverdahem intel amdlog iotfput video aighalsaasl o(itput a
control 20 ~ signals, (c) a controller (3,4) for said image processing apparatus to select an
operation mode and to control the apparatus, and {d) an external output
apparatus which displays said analog output video signals from said image
processing apparatus, said image processing apparatus is having: (p) a
memory means for storage purpose which has a memory area for said digital
25 image data to be stored sequentially according to the time sequence and a
memory area for information data concerning said digital image data, (q) a
memory means for display purpose where image data necessary for display
and drawing information data to be composed with said image data are written
in and afterwards read out in synchronization to a video displaying signal, (r)
30 an output means which composes said image data and said drawing
information data to convert to analog output video signals, and (s) a control
means which has a connection interface to external equipment, selects an
operation mode according to a selection command from said controller,
controls said signal conversions from ané!og to digital and digital to analog,
35 controls said data composition of image data and drawing information data,
controls reading and writing of said memory means for storage purpose and
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17. A moving image judging apparatus as claimed in claim 16 wherein said
memory means for display purpose is comprising; a image data display
memory (13) where image data and information data are stored, a time display
memory (14) where time, time lines and information on images are stored as
15 said drawing information data, and a scale & measurement display memory
{15) where a scale line is written for time measurement of displayed images.

18. A moving image judging apparatus as claimed in claim 17 wherein said
control means generates drawing information data for a scale line, writes said
20 drawing information data into said scale & measurement display memoty, and
determines a starting position of reading out said image data and time data
from said image data display memory and from said time display memory in
synchronization to a video displaying signal, respectively, in reference to the
position of said scale line as a reference point.
25
19. A moving image judging apparatus as claimed in claim 17 wherein said
control means determines a starting position of reading out said image data
and time data from said image data display memory and from said time display
memory in synchronization to said video displaying signal, respectively, in
30 reference to the center of a displayed picture as a reference point.

20. A moving image judging apparatus as claimed in claim 17 wherein said
control means calculates the pixel number in the horizontal direction from the
clock signal for said video displaying signal, calculates the pixel number
35 between the starting position of reading out and said reference point in order to
renew reading the start address of said image data display memory, the start
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processing 10 memory area are composed with said image data and then converted to
analog video signals so as to be displayed as a video picture on a video
monitor screen, a scale line (34) and a plural number of other auxiliary lines
(35) are displayed in displaying modes different from those of other lines on
the video monitor screen.
15
22. A moving image judging apparatus comprising: {a) a line sensing camera
(1) which produces input video signals of images of moving objects by
scanning said moving objects using line sensor elements to scan in the
direction rectangular to the moving direction of said moving objects, (b) a video
20 image processing apparatus (2) which converts said input video signals from
said line sensing camera into digital image data signals, stores said digital
image data signals into a memory sequentially according to the time sequence,
then reads out said image ‘data signals stored in the memory area necessary
for displaying and converts them into analog output video signals as output
25 signals, (c) a controller (3,4) for said image processing apparatus to select an
operation mode and to control the apparatus, and (d) an external output
apparatus which displays said analog output video signals from said image
processing apparatus, said image processing apparatus is having: (p) a
memory means for storage purpose which has a memory area for said digital
30 image data to be stored sequentially accérding to the time sequence and a
memory area for information data concerning said digital image data, (q) a
memory means for display purpose where image data necessary for displaying
and drawing information data to be composed with said image data are written
in and afterwards read out in synchronization to a video displaying signal, (r)
35 an output means which composes said image data and said drawing
information data to convert to analog output video signals, and (s) a control
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measurement display memory (15) where drawing information data to be
10 composed with a displayed image on a monitor screen are written in and later
read out in synchronous to a video displaying signal, said control means writes
drawing information data such as a scale line for time measurement or plural
number of auxiliary lines into said scale and measurement display memory,
and said output means composes said plural number of auxiliary lines on the
15 displayed image using different displaying modes from those for other lines.

23. A moving image judging apparatus as claimed in claim 22 wherein
different colors or different kinds of lines are used as said different display
modes.
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having a scal e & nmeasurenent display nenory where drawi ng i nformati on data
to be conposed with a displayed image on a nonitor screen are witten in
and later read out in synchronous to a video displaying signal, said
control neans wites drawing information data such as a scale line for tinme
measurenent or plural nunber of auxiliary lines into said scale &

nmeasur enent di splay nenory, and said outp§§ means conposes said plural
nunber of auxiliary lines on the displayed i nage using different displaying
nodes fromthose for other |ines. 23. A noving inage judgi ng apparatus as

clained in claim?22 wherein different colors or different kinds of |ines
are used as said different JMCHNG RAFE JUDGING APPARATUS

ABSTRACT

The invention relates to a moving image judging apparatus
wherein video signals of moving objects are taken by a line
sensing camera, said image signals are stored in a video memory
12 sequentially together with information data. Drawing
information data are composed with said image data and then
converted to analog video signals. '

A scale line is composed and displayed on video picture, and
automatic time measurement is carried out by reading time data
that correspond to the position of the displayed scale line.

The switching operation between wide angle image output and
focused image output, using only one sensing camera, is carried
out at reading out from memory. Compression or expansion of
pixel numbers in the horizontal direction or in the vertical
direction is carried out during the data transfer from the video
memory to said display memories.
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