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COLOR.'i‘ELEVISION IMAGE DISPLAY APPARATUS

The present invention relates to a color
television image display apparatus equipped with an

automatic image quality control means.

2. Description of the Prior Art

SOr the purpose of continuously achieving an
optimal image staté in television, technical development
is recently in rapid progress with regard to a teievision
monitor having a function of automatically controlling

the luminance, color saturation and. so forth to optimal

"conditions in every field of a video signal. When the

image being displayed in a television monitor changes

momentarily among light, dark, colorful and nearly mono-

chromatic states, it is impossible to achieve a desiréd
optimal 1mage condition continuously if the controls for
the lumlnance, colér saturatlon and so on are set at
fixed p051tlon51. Therefore,'a predetermined unitary

amount of the videOQSiggéi‘is;analyzed and then the

Trel

“luminance control and others are adjusted in a manner to
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present invention relates to a color television inmage display
aratus equi pped with an automatic imge quality control neans. 2.
cription of the Prior Art For the purpose of continuously

i eyi-ng an optimal inmage state in television, technical devel opnent is
ently in rapid progress with regard té&a television nonitor havi ng a
ction of automatically controlling the |um nance, color saturation and
forth to optimal conditions in every field of a video signal. Wen the

attain the best condition.

For_ékample, as shown in Fig. 2, a video s;gnal
fed via a TV tuﬁer 1l and an IF (intermediate frequency)
amplifier 2 is supplied to an image quality control

signal generétor which comprises an A-D (analog-to-

digital) converter 3 and an arithmetic processor 4
consisting of a microcomputer.

i The arithmetic processor 4 sets, in each field
of the video signal, sampling points denoted by'SPl -
SPn in Fig. 3 and supplies sample timing signals to the
A-D converter 3. In accordance with such sample timing
sighals, the A-D converter 3 executes analog-to-digital
conversion of the luminance.signal for example and then
outputs n digital data (voltage value data of the lumi-
nance signal) in evexry field to the arithmetic prdcessor
4. fThen the arithmetic processor 4 calculates one field
of the luminance data and generates an image control
signal sAl of the luminance amplification level in
accordance with the result of such calculation (discrimi-
nation data determined by the lightness, darkness and sé
forth of the image). The image contrql signal SAl thus
generated is supplied to a video signal processor 5 where
the luminance amplificaéion level is controlled, and the

processed signal is outputted to a CRT display unit 6.

This Sheet Has Been Replaced

; - ) o
0
. .




'ge'being di splayed in a tel evision nonitor changes nonentarily anong

t, dark, colorful and nearly nono- chromatic states, it is inpossible
achieve a desired optinmal imge condition continuously if the controls
_ the | um nance, color saturation and so on are set at fixed positions.
hgrefiore, a predeternined-unitary anount of the video signal is analyzed
then the |uninance control and others@re adjusted inm a nmanner to

Since such process is exeéuted with regard to every
field, it follo®s that an optimal image quality is
ensured continuously.

According to the image quality control signal
generator, it is possible to perform simultaneous

adjustment of the color saturation, sharpness and so

_ forth in addition to the luminance control by the same
i constitution, hence achieving enhéncement_in the overall
quality of the image being monitored.

However, in the conventional television image
display apparatus mentioned above, there occurs a loss
time which is required in the A-D converter 3 and the
arithmetic processor 4 for generating an image quality
control signal Sp1 to execute automatic image quality
adjustment. Suppose now that, in an exemplary case where
the arithmetié prdcessor 4 consists of a 4-bit single
chip microcomputer, a time of 0.1 second or so is reqﬁired
until an image quality control signal SAl(g) is outputted
after sampliﬁé the data of 6ne field Fn' Then, at the
instant the image quality control signal SAl(n) is

inputted to the video signal processor 5, the video signal

of a field F )’ which is posterior by 6 fields to the

{n+5
relevant field F sampléd for generating the image quality

control signal‘SAl(n), is inputted to the video signal
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£+ att'ain the best condition. For exanple, as shown in Fig.
video signal fed via a TV tuner 1 and an |IF (internedi ate frequency)
Fifier 2 is supplied to an inmage quality control signal generator which
pri ses an A-D (anal og-to- digital) converter 3 and an arithnetic

cesSor 4 consisting of a nicroconpuqu.

processor 5. Although it is a slight time delay, such
delay causee'e;failure in adjusting the image quality of
the field F to be adjusted by the image gquality control
signal sAl(n)‘

Consequently, there arises a problem that when
the image is suddenly changed, the image quality is

deteriorated for a moment.

It is therefore an object of the present inven-
tion to provide an improved color television image display
apparatus where both an image quality control signal and
a video signal to be controlled by such image quality
control signal are inputted to a video signal processor
substantially without a timing difference therebetweeh;

Aceording to one aspect of the present.invention,
there is provided a color television image display appara-
tus comprising an image quality control signal generator
for sampling predetermined data from an input video
signal, then producing an image quality control signal in
accordance with the data thus sampled, an§ supplying the
image quality control signal to a video signal processor;

and a delay means for delaying the input video signal for

a time substantially equal to the time required for

//_
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metic processor 4 sets, in each field of the video signal

poi nts denoted by S[err]- S[err] in Fig. 3 and supplies sanple
ghals to the A-D converter 3. In accordance with such sanple
signals, the A-D converter 3 exeggles anal og-to-digital conversion-
um nance signal for exanple and en outputs n digital data

val ue data of the lum - nance signal) in every field to the

tic processor . 4. Then the arithnetic processor 4 cal cul ates one

““of the Iun1nance dat a ﬁndﬁsenerate .an i m iontrol S|gnal Slerr]
e | uni nan@eNERBFLPRCE| She| Lape| guality con rol’Signal in

image quallty.gsntrol signal generator, and supplying
the delayed-signal to the video signal processor. Due
to the function of the delay means, both the video
signél and the imaée quality control signal obtained

in the image quality control signal generator in accord-

ance with the video signal are inputted to the video

_ . " signal processor substantially with a timiﬂg coincidence.
’, The above and other features and advantages of
| the present invention will become apparent from the
following description which Qill be given with reference

to the illustrative accompanying drawings.

Fig. 1 is a block diagram of an exemplary color
. : television sig'nal display apparatus embodying the present
A invention; ) |
Fig. 2 is a block diagram of a conventional
example; and
Fig. 3 schematically illustrates a sampling
operation for automatic image quality control.
DESCRIPTION OF THE PREFfIRRED EMBODIMENT

Hereinafter a preferred embodiment of the present

Sheet Has Been Rerlaced

BT




;'

with the result of such calculation (discrim- nation data
by the |ightness, darkness and so forth of the inage). The
gt rol signal S[err] thus generated is supplied to a video signal

r 5 where the lum nance anplification level is controlled, and the
=d signal is outputted to a CRT di

splay unit 6.
Cap y

invention will be describéd in detail with reference to
the accompanyiﬂg drawings.

Fig. 1 is a block diagram of an exemplary color
television image display apparatus embodying the present
invention where a delay means is composed of an image
memory. In this diagram, the same reference numerals and
symbols as those used in Fig. 2 denote the same or corre-
sponding components, and both a power supply circuit and
an audio circuit are omitted.

A rectangular section 10 enﬁlosed with a one-dot
chained line denotes a delay means employed in this
embodiment. The delay means 10 comprises an A-D (analog-
to-digital) converter 11 for converting the supplied
video signal into a digital signal, an image memory 12
where the digital video data is stored and read out at a
predetermined timing, a D-A (digital-to-analog) converter
13, and an image memory controller 14 for supplying a
timing clock signal to both the A-D converter 11 and the
D-A converter 13 while supplying a read/write control
signal, an operation clock signal and an address data to
the image memory 12 so as.to control the operation theréof"
The storage capacity of the image memory 12 is set in
conformity with the time required for the arifhmetic

processor 4 to generate an image quality control signal

-
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h process is executed with regard to every field, it follows that
| image quality is ensured continuously. According to
e quality control signal generator, it is possible to perform
fheous adjustnent of the col or saturation, sharpness and so forth
®{ion to the lum nance control by the sanme constitution, hence
ng enhancement in the overall qualkjty of the image being nonitored.

SAl L]

for generation of an image quality control signal SAl’

For example, when a time of 0.1 second is required

it is desifed that the capacity of the image memory be’
sufficient to store at least six fields of the image
data. “

A video signal fed via a TV tuner 1 and an IF
(intermediate frequency) amplifier 2 is supplied to an
A-D converter 3 and an arithmetic processor 4 similarly
to the aforementioned example of Fig. 2, so that a
predetermined arithmetic process is executed with regard
to every field of the video signal to thereby generate
an image quality control signal SAl' Meanwhile the video
signal is supplied also to the A-D converter 1l to become
digital data, which is then stored in the image memory 12.

The video data stored in the image memory 12 is
read out therefrom in synchronism with the output timing
of the image quality control signal S,y under control of
the image memory controller 14 and is converted into
analog video data, which is then inputted to the video
signal processor. 5. Consequently, in case a time of 0.1
second is required for generation of the image quality
control signal sAl’ input of the video signal is delayed
for 0.1 second. !

In.the video signal proéessor 5, a predetermined
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® in the conventional television imge display apparatus nentioned
fthere occurs a loss time which is required in the A-D converter 3
2 arithmetic processor 4 for generating an inmage quality contro
E.S[err] to execute automatic image quality adjustment. Suppose now
;(h an exenplary case where the arj hnetic processor 4 consists of a
fsingle chip mcroconputer, a time®f 0.1 second or so is required

L an image quality control signal S[err] is outputted after sanpling
fata of one field F[err]. Then, at the instant the image quality

‘ol signal. Slerr] is ' -

process (such as luminance amplification to a level
-

preset by the image quality control signal SAl for example)

is executed for the input video signal in accordance with
the image quality control s;gnal SAl’ and also the R (red),
G (green) and B (blue) signals are demodulated. There-
after the color signals thus demodulated are outputted to
a CRT (cathode-ray tube) display unit 6. The operation
mentioned above.is performed with regard to every field of
the video signal, so that the image of the automatically
adjusted quality can be displayed on the CRT display unit
6.

In this embodiment where the video signal is
delayed by the delay means 10 for a time required for
generation of the image quality contfol signal §,,, the
process based practically on the image quality control
signal S,, can be executed for the video signal of the
field to be controlled by the image quality control
signal SAl’ thereby averting the disadvantage that the
image being controlled is réndered noncoincident by the
delay derived from'generation of the imége éuality qpntrol

-

. signal SAl'
When a time of 0.1 second is required for genera-
4 .
tion of an image quality control signal in such automatic

image quality control operation performed with regard to
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2 r] n

‘iiéd to the video signal processor 5, the video signal of a field
which is posterior by 6 fields to the relevant field Flerr]

' ‘aled for generating the imge quality control signal S[err], is

;tted to the video signal 4

a

every field as in this embodihent, it is necessary for

the image memér;'lz to have a sufficient storage capacity
of at leasf 6 fields of the video signal as mentioned to
attain a timing coincidence between the video signal and
the image qu&lit& control signal SAl inputted to the video
signal processor 5. Hoﬁever, the desired effect can be
achieved to a certain extent even if a complete input
timiﬁg coincidence is not exactly attained. For éxample,
when the image memory 12 has a storage capacity of merely
3 fields, there occurs an input timing difference of 0.05
second even by setting a maximum delay value. It follows
that an image quality adjustment 5ased on the image
quality control signal SAl is executed for the field “
posterior by three fields -to the data-sampled field
relative to generation of the image quality control -
signal SAl' However, 'if the timing aifference correspénds-
merely to three fields orlsé, any sudden change of the
displayed image gives no incongruous visual impression to

a television viewer. Therefore it is not exactly necessary

for the delay means 10 to have a delay value corresponding

.

to the time required for generation of the image quality
control signal SAl'
It is a matter of course that the required

storage capacity of the image memory 12 can be reduced if

s Sheet Has Been Replaced




eIy IS
%cg of the present inven-- tion to pr5§?de an i nproved col or tel evision

_?ssor'S. Al though it is a slight tine delay, such delay causes a
R e in adjusting the image quality of the field F[err] to be adjusted
the image quality control signal Slerr]. Consequently, there
fes a problemthat when the inmge is suddenly changed, the inage

deteriorated for a nonent. It is therefore an

ge di spl ay

the time for generation of the image gquality control

sigﬁal SAl is ;iortened by the use of a high-speed
microcompﬁter or the like.

Although a description has been given with
respect to an exemplary case of executing an automatic
image quality a&justment fqr every field of the-video

signal, a similar adjustment may be executed for every

frame or every several fields. Furthermore, it is not

exactly necessary to provide an exclusive delay means as
the image memory 12, and in any appliance having an image
memory to perform other process, such image memory may
be utilized for the delay mentioned. It is also to be
understood that the delay means is not limited to & type
utilizing an image “memory.

According to the color television image display
apparatus of the present invention, as described herein-
above, a video sidnai is delayed by a delay means in
conformity with the time required for generation of an
image quaiity control signal, whereby it is rendered
possible to eliminate the known disadvantage that an
automatic image quality adjustment is delayed from the
video output to be adjusted, thereby averting an incon-
gruous visual impressioﬁ that may otherwise be given to a

television viewer due to .some sudden change in the image

[
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k.at us where both an I mage quality control signal and a video signa

gontrol lred by such inmage quality control signa

51
<
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fal processor substantially without a timng dlf her ebet :
brding to one aspect of the present invention, &E’F m m\‘\%e"

ty
ut

i tel evision i mage display appara- tus conprising
©0 signal, then producing an i nage quality control signal .in

'rol signal generator for sanpling b\edetern1ned d

for dance with the data thus sanpl plying the image quality
trol signal to a video signal gq%sgog RS

1. A coipr television image display apparatus
comprising:
a means for supplying a video control signal to
a video signal processing circuit, including a sampling
means for dividing every field of an input video sigpal
into a plurality of areas and sampling the video signal
level in each of said areas, and an arithmétic processing
means supplied with the sampled data from said sampling
means for generating the video control signal to adjust
the condition and quality of the displayed video image; and
-a signal delay means for delaying the video
signal for a time substantially equal to thg time reguired
for generation of fhe video control signal, so as to
- render the phase of the video signal coinciéent with that
of said_video control signal supplied to said video sig?al
processing circuit.
2. A_coior television image display apparatus
according to claim 1, wherein said signal delay means
consists of an analog-to-digital converter, a field
memofy, a digital-to-analog converter and a memoxry con-

troller.
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_é - delay means for delaylng t he' |nput video signal for a time
sub, antially equal to the tine required for . .
# - generation of the inage quality control signal in the

. e \2
ABSTRACT

_COLOR TELEVISION IMAGE DISPLAY APPARATQS: -

A colé{ television image display apparatus
wherein an.image quality control signal is generated
with regard to every field of an input video signal in
accordance with sampled data obtained therefrom and then
is supplied to an image signal processor to execute
automatic adjustment of the image quality. The apparatus

{ is equipped with a delay means having a delay time
substantially equal to the tiﬁe required for generation
of the image_qualitchontrol signal, and the video signal
is supplied via such delay means to the video signal
processor so that both the image quality control signal
and the videq signal to be controlled by such image
quality control signal are inputted ts the video signal

‘processor substantially without a timing difference

therebetween.
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Etrates a sanpling operation for

RI/PTI ON OF THE PREFERRED ENMBODI MENT

I's a block diagram of .an exenpl ary col or
bat'us enbodyi ng the present invention;
fam of a conventional exanple; gg 2% Fig. 3 schenat

matic im

tel evi si on signal

Fig. 2 is a block

ically

ge quality control.
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Hereinafter a preferred enbodi ment of ‘the bresent

6 . *invention will

acconpanyi ng draw ngs.

_\:col or lu

be described in detail with reference to the
Fig. ksi\s_))a bl ock di agram of an exenpl ary
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tel evi sion i mage di spl ay apparatus enbodying the present i nvent i on mhefe a
del ay neans is.cohposed of -an inag€é nenory. In this diagram the sdbnsses=es

reference numerals and synbols as those used in Fig. 2 denote the same or

a

corre- sponding conponents, and both a power sup
circuit are omtted. A rectangul ar sec#i ol
one-dot chained line denotes a del ay neans enpl gy
The del ay neans 10 conprises an A-D (anal og- towt
converting the supplied video signal into a digjt.
menory 12 i
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COLOR TELEVISION IMAGE DISPLAY APPARATUS

The present invention relates to a color
television image display apparatus equipped with an

automatic image quality control means.

2. Description of the Prior’Art.

For the purpose of continuously achieving an
optimal image siate in television, technical development
is recently in rapid progress with regard to.a television
monitor having a function of automatically controlliﬁg'
the luminance, color saturation and so forth to optimal
conditions in every field of a Qideq signal. When the
image being displayed in a television monitor changes
momentarily among light, dark, colorful and nearly mono-
chromatic states, it is impossible to achieve a desired
optimal image condition éontinubuély if the coﬁtrols for
the luminance, color saturation and so 'on are set at
fixXed positions. Therefore, a predetermined'unitary
amount of the video signal is analyzed and then the

luminance control and others are adjusted in a manner to

This is the replacement sheet

Lpater © 1 8 JAN 197

- .

% ¥

4



where the digital video data is stored and read out at a predetermn ned
timng, a DDA (digital -to-anal og) converter 13, and an i nmage nenory
controller 14 for supplying a timng clock signal to both the A-D
converter 11 and the D-A converter 13 while supplying a read/wite control
signal, an operation clock signal and an address data to the inmage nenory
12 so as to control the operation therkof. The storage capacity of the

i mage nmenmory 12 is set in confornmty with the time required for the
arithnmetic processor 4 to generate an image quality control signa

attain the best conditioh.

For. example, as shown in Fig. 2, a video signal
fed via a TV tuﬁer l and an IF (intermediate freQuency)
amplifier 2 is supplied to an image quality control
signal generétor which cdmprises an A-D (analog-to-
digital) converter 3 ahd an arithmetib processor 4
consisting of a microcomputer.

The arithmetic processor 4 sets, in each field
.of the video signal, sampling points denoted by'SPl -
Spn in Fig. 3 and supplies sample timing signals to the
A-D converter 3. In accordance wiﬁh such sample éimipg'
signals, the A-D converter 3 executes analog-to-digital
conversion of thelluminance.signal for example ahd then -
outputs n digital data (voltage value data of.the lumi-
nance signal) in evefy field to the arithmetic processor
4. Then the arithmetic processor 4 calculates one field
of the luminance data and generates gn image control
- signal SAl of the luminance amplification level in
accordance with the result of such calculation (disctimi-
ﬁation data detexrmined by the 1ightnes§! darkness and so

forth of the image). The image contrdlzsignal S5, thus

1
generated'is supplied to a video signal processor 5 where
the luminance amplification level is controlled, and the

processed signal is outputted to a CRT display unit 6.

This is the replacement sheet
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7 Slerr]. For exanple, when a tinme of 0.1 second is required for
generation of.an‘image quality control signal S[err], it is desired that

the capacity of the inage nenory be sufficient to store at |east six
fields of the imge data.

Since such process is execﬁted with regard to-every
field, it follows that an optimal image quality is
ensured continuously.

According to the image quality control signal
generator, it is possible to perform simultaneous
adjustment of the color saturafion, sharpness and so
forth in addiﬁioq to the luminance control by the same
constitution, hence achieving enhancement in the overall
quality of the imagé being moﬁitdred.

' However, in the conventioqal television image
display-appératus mentioned above, there occurs anloss
time which is required iﬁ the A-D_convérter 3 and the
arithmetic processor 4 for generating an image quality-
control signal SAl to execute automatic image quality
adjustment. Suppose now that, in an exemplary case where
the arithmetié prdcessor 4 consists oﬁ a 4-bit single

chip microcomputer, a time of 0.1 seeond or so is required
until ﬁn image quality control signallsAl(n) is outputted
after sampliﬁé the data of one field'Fn. Then, at the
instant the image quality control sign#%,shl(n) is
inputted to the video_signal processor 5, the video signal
of a field F .. . which is posterior by 6 fields to the
releyant field F. sampled for generating the image quality

control sign§l'SA1(n), is. inputted to the video signal

ﬂ%ﬁmemﬁwmmw%t
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A video signal fed via a TV tuner 1 and an IF (internediate frequency)’
anplifier 2 is'supplied to an A-D converter 3 and an arithnetic processor
4 simlarly to the aforenmentioned exanple of Fig. 2, so that a
predetermned arithmetic process is executed with regard to every field of
the video signal to thereby generate an I mage quality control signa
S[err].  Meanwhile the video signal is supplied also to the A-D converter
11 to beconme digital data, which is then stored in the i nage nenory 12.
The video data stored in the inage nenory 12 is read out therefromin
synchronismw th the output timng

processor 5. Although it is a slight time delay, such
delay causes a failure in adjusting the image quality of

the field F, to be adjusted by the image quality control

signal sAl(n)‘
Conséquently, there arises a problem that when
the image is suddenly changed, the image guality is

deteriorated for a moment.

It is therefore an object of the present inven-
tion to provide an impro&ed colox television.imagé display
apparatus where both an image quality control signal and
a video qigpal to be controlled by such image quality
control signal are inputted to a video signal processor
-éubstantia;ly without a tiﬁiﬁg diffefence therebetweeh.

~According to one aspect of Ehe present invention,
there is provided a color television:imgge display appara-
tus comprising an image quality contfdl signal generator
for sampling predetermined data from an input video
signal, then producing an image quality control signal in
' _éccordance with the daté thus saméled, ;nd supplying the
image qﬁality control signal to a video:signal processoxr; -
and a delay means for delayihg the input video signal for

a time substantially equal to the time required for

This is the replacement sheet
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of the image quality control signal S[err] under control of the inage
menory controller- 14 and is converted into analog video data, which is
then inputted to the video signal processor. 5. Consequently, in case a
time of 0.1 second is required for generation of the imge quality
control signal S[err], input of the vi@go signal is delayed for 0.1
second. I n.the video signal processor 5, a predeterm ned

generation of the image quality control signal in the
image quality control signal generator, and supplying
the delayed signal to the video signal processor. Due
to the function of the'delay means, both the wvideo
signal and the image quality control'signal obtained
in the image quality control signal generator in accord-
ance with the video signal are inputted to the video
sign;l'processor'substantially with a timing coincidence.
The above apd other features and advantages of
the present invention will become apparent from the
following description which Qill be given with.reference

‘to the illustrative accompanying drawings.

Fig. i is a block_diagram of an exemplary color
television-signai display apparatus e?bodyipg-the present
invention; |

| Fig. 2 is a block diagram of a conventional

example; and

Fig. 3 schematically illustrates a sampling

.operation for automatic image quality cdntrol._

DESCRIPTION OF THE PREFﬁRRED EMBODIMENT

Hereinafter a preferred embodiment of the present
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8 process (such as |lum nance anplification to a |evel preset by the

| mage quality.control signal S[err] for exanple) I s executed for the

i nput video signal in accordance with =~ the inage quality control signal
S[err], and also the R (red), G (green) and B (blue) signals are
denodul ated. There- ~ after the color signals thus denodul ated are

outputted to a CRT (cathode-ray tube) display unit 6. The operation
menti oned above is performed with regard to every field of

invention will be described in detail with referenge to
the accompanyiﬁq drawings. . |

Fig. 1 is a block diagram of an exemplary coloxr
television image display apbaratus embodying the present
invention where a delay means is composed of an image
memory. In this diagram, the same reference numerals and
symbols as those uséd'in Fig. 2 denote the same or corre-
spbhding componehts, and both a power supply circuit aﬁd
an audio circuit are omitted. .

A rectangular section 10 enclosed with a one-dot
chained line denotes a delay means employed in tﬁis
embédiment._ The delay means 10 combrises an A-D (analog-
to-digital) converter 11 for converting the supblied
video signal inio a digital signal, an image memory 12
where the digital video data is stofed and read out at a
predétermined timing, a D-A (d;gital:;o-analpg) converter
13, an@ an image memory controller 14 for supplying a
timing clock signal to both the A-D converter 11 and the
D-A converter 13 while supplying a read/writé control
signal, an operation clock signal and ép address data to
the imgge memory 12 so as.to control thé_operation thereof.
The storage capacity of the image mémory 12 is set in
conformity with the time required for the arithmetic

processor 4 to generate an image guality control signal
This is the replacement sheet
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the video signal, so that the inmage of -the automatically adj ust ed

qual ity can be displayed on the CRT display unit 6. In this
enbodi ment where the video signal is del ayed by the delay neans 10 for a
time required for generation of the imge quality control signal S[err],
t he process based practically on the ynage quality control signa

S[err] can be executed for the video signal of the field to be
controlled by the imge quality control signal S[err], thereby averting
t he di sadvantage that the i mage being controlled is rendered

noncoi nci dent by the

Spy- Fér example, when a time of 0.1 second is reqﬁired
for generation of an image quality control signal SAl'
it is desired that the capacity of the image memory be
sufficient to store at 1ea$t six fields of the image
data. | '

A video signal fed via a TV tuner 1 and an IF
(intermediate frequency) amplifier 2 is supplied to an
A-D converter 3 and an arithmetic processor.4 similarly
to the aforementioned example of Fig. 2, so that a

| predetermined arithmetic process is executed with regard
to every field of the video signal ;o thereby genérate

an image quality control Signal S Meanwhile the video

Al°
signal is supplied also to the A-D converter li to become
digital data, which is then stored in the image memory 12.
The video data stored in the image memory 12 is
read out thérefrom in synchronism'with the output timing
of the image éuality control signal éAl under control of
the image memory cbntroller 14 and is converted intoj
énalpg'video data, wﬁich is then inputted to the video
signal processor. 5. Consequently, in case a time of 0.1
second is required for generation of tﬁe image quality
control signal Spyv input of the wvideo éignal is delayed

for 0.1 second.

In.the video signal processor 5, a predetermined
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del ay derived fromgeneration of the inage quality control si gna

Sferr]. - " When a tinme of 0.1 second is required for genera-
tion of an inmage quality control signal in such autonmatic i mage quality
control operation perfornmed with regard to
S
8

process (such as luminance amplification to a level

preset by the iﬁage quality contrpl signal SAl for example)
is executed for the input video signal in accordance with
the image quality control signal S,y and also the R (red),
G (green) and B (blue) signals are demodulated. There- |
iafter the color signals thus démoduléted are outputted to
a CRT (cathodeeréy tube) display unit 6. The operation
mentioned aﬁove is perfarmea-ﬁith regard to every field of
the video signal, so that the image of the automatically
adjuéted quality can be dispiayed on the CRT display unit
6.

| in this embodiment where the video signal is

delafed by the delay means 10 fqr a time required for
generation of the image quality control signal Spy¢ the
process based practically on the image quality control
s;gnél sAl can be executed for the video s;gnai'of the
field to be controlléd by the image quality control

signal SAl' thereby averting the disédvantaée that the
image being controlled is rendered noncoinciden£ by.the
delay'derived from generation.of the imége éuality qpntrol
signal SAl' : ‘ N '

When a time of 0.1 second 'is éequifed for-.genera- -
tion of an image quality control éignal-in éuch éufématié'f-

‘image quality control operation performed with regard to-
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every field as in this enbodinent, it is necessary for. the inmage nenory 12
to have a suffi.cient storage capacity of at least 6 fields of the video
signal as nentioned to attain a timng coincidence between the video
signal and the imge quality control signal S[err] inputted to the video
signal processor 5. However, the desired effect can be achieved to a
certain extent even if a conplete input9 timng coincidence is not exactly
attai ned. For exanple, when the inage nenory 12 has a storage capacity of
nerely 3 fields, there occurs an input timng difference of 0.05

every field as in this embodiment, it is necessary for

the image memory 12 to have a sufficient storage capacity
of at least G_fields of the video signal as mentioned to
attain a timing coincidence between the video signal and
the image quality control signal S,, inputted to the video
signal processor 5. However, the desired effect can be
achieved to a certain extent even if a complete input
timing coincidence is not exactly attained. For example,
when the image memory 12 has a storage Capacigy of merely

3 fields, there occurs an input tiﬁing difference of 0.05
second even by setting a maximum delay value. Ithfollows
that an image quality adjustment.ﬁased on the image

quality control signal SAl is exequted for the field
posterior by three fields -to the data-sampled field
relative to generation of the image quality control
signal_SA1; Bowever, "if the timing d;fference correspénds
nerely to three fields or so, any Sudaén change of.the
displayed image gives no incongruous visual imprgssion to

a television viewer. Thefefore,iﬁ-is not exactly necéssary
f9r the delay means 10 to have a delay ?alue corresponding
~to the time required forlgenefation of'éﬁe image quaiity
éontrol signal SAl' |
It is a matter of course that the required

storage capacity of the imagé memory 12 can be reduced if
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second even by setting a maxi numdelay value. It follows that an inmage
gual ity adjustnent. based on the image quality control signal S[err] is
executed for the field posterior by three fields-to the data-sanpled field
relative to generati-on of the inmage quality control signal S[err].

However, if the timng difference corresppunds nerely to three fields or

so, any sudden change of the displayed ifage gives no incongruous visual

i npression to a television viewer. Therefore it is not exactly necessary
for the delay nmeans 10 to have a delay value corresponding to the tine
required for generation of the inmage quality

the time for generation of the image quality control
sigﬁal SAl ié shortened by the use of a high-speed
microcomputér or the like.
plthough a description has been given with
respect to an exemplary case of executing an automatic
image quality adjustment for every field of the video
éignal, a similar adjustment may be executed for every
frame or evéry several fields. Furthermore, it is not
exactly necessary to provide an exclusive delay means as
the image memory 12, and in any appliance héving an image
memory to perform other process, such image memory may
be utilized for the delay mentioned. It is also to be
understood that the delay means is not limited to 5 type
utilizing an image"memory.
| Accordiﬁg to the co;o;.television image display
apparatus of the present invention, as described herein-
above, a video signai is deiayed.by ? delay means in
conformity with the time reguired fof generation of an
image quaiity control signal, whereby it is rendered
- possible to eliminate the known disadvantage that an
automatic image quality adjustment is delayed from the
video output to be adjusfed,_thereby avé:ting én.incon—.
gruous visual impression that may otherwise be giyen'fo a.'
television viewer due to .some sudden change in the imagé*

being displayed.'
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control'signal Slerr]. It is a matter of course that the
required storage‘capacity of the image nenory 12 can be reduced if

10 the tinme for generation of the inage quality control signal S[err]
is shortened by the use of a high-speed
11

CLAIMS

1. A coipr television image display éPPafat“S'
comprising:

a means for supplying a video control signal to
a video signal processing circuit, including a sampling
means fpr dividing every fiela of an input yideo signal
into a plurality of areas ﬁnd sampling the video signal
level in each of said areas,.and an arithmetic processing
méans subplied with the samplea data from said sampling
means for generating the video control signal to“adjust.
tﬁe condition and quality of the dispiayed video image; and

a signal deiay méans for délaying the video
signal for a time substantially equal to the time required
for generatidn of the video control signal, so as to
render the phase of the video signal coincident with that
of said video control signal supplieé to said video signal
processing ciréuit. _ |
2. A color television image display apparatus
according to claim 1, wherein said signal delay means
consists of an analog-to-digital gonveiter, a field

memory, a digital-to-analog converter and a memory con-

troller.
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m croconputer or the like. Al though a description has been given
with respect t.o an exenplary case of executing an automatic inmge quality
adj ustnment for every field of the video signal, a simlar adjustnent may
be executed for every frane or every several figelds, Furthernore, it is
not exactly necessary to provide an exclysive delHiy gpens as——the i mage

menory 12, and in any appliance having an i mage| npnn@mgtgf , ot her
‘process, such inage nenory nmay be utilized for e~del ®ntiongd. It is
al so to be understood that the delay neans is not limted to pe

ABSTRACT

COLOR TELEVISION IMAGE DISPLAY APPARATUS -

A color television image display apparatus |
vwherein an. image quality control signal is generated
with regard to every field of an input video signal in
accordance with sampled data obtained therefrom and-then.
is supplied to an image signal processor to execute
automatic adjustment of the image quality. The apparatus
is equipped with a delay means having a delay time
substantially equal to the time required for generation
of the image quality control signal, and the vidgp signal
is supplied via such delay means to the video signal
processor so that both the image quality control signal
and the video signal to be controlled by such image
guality control signal are inpufted-té the video signal

processor substantially without a timing difference

therebetween. T

Figure 1

I

i
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utilizing an i nage nenory. . According to the color television
i mage di splay .apparatus of the priesent :i hvention, as described herein-
above, a video signal is delayed by a delay neans in conformity with the
time required for generation of an inmage quality control signal, whereby

it is rendered. possible to elimnate Bpe/aj known di sadvantage that - an
automatic inmage quality adjustnent is délayed fromthe video output to be

adj ust ed, thereby averting ncon- s visual inpression that nmay
otherwi se be given to a tel¥®wigsion vie due to sone sudden change in the
I mage ) ' '
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conpri si ng: a neans for supplying a video control signal to a
vi deo signal pr:ocessing circuit, including a sanpling neans for dividing
every field of an input video signal into a plurality of areas and
sanpling the video signal I|evel in each of said areas, and an arithnetic
- processing neans supplied with the saq?%%d data from said sanpling neans
for generating the video control signal adj ust the condition and
gquality of the displayed video i nage; and a signal delay neans
for delaying the video signal for a tine substantially equal to the tine
required

F1G.3
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ignal coincident with that “of said video control signal

m on ofSBﬁREHREP(DRT smeauonrg@s‘agsxsa-srender the . phase- of -
Y i
pp o said video signal procegsing circuit. 2 A col or

tel q\ﬂ)gerFTmmmm,appar atus according to clai m 1, wherein said
Ssi g _ ,
menory, a digital-to-anal og converter and a memory con- troller..
COLOR TELEVISION IMAGE DISPLAY APPARATUS -

A color television image display apparatus wherein an image quality control signal (SAI) is
generated with regard to every field of an mput video signal in accordance with sampled data
obtained therefrom and then is supplied to an 1mage signal processor (4) to execute automatic
adjustment of the image quality. The apparatus is equipped with a delay means (10) having a
delay time substantially equal to the time required for generation of the image quality control
signal (SAI). and the video signal is supplied via such delay means (10) to the video signal
processor (3) so that both the image quality control signal (SAI) and the video signal to be
controlled by such image quality control signal (SAI) are imputted to the video signal processor
(5) substantially without a timing difference therebetween.

Figure 1.
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