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BACKGROUND OF THE INVENTION
Fiv‘d of the Invention
The“ﬁresent invention relates to an image quality
correction circuit for correcting the quality of the images
produced by video equipment, such as television receivers,

video cameras, and the like.

Description of Related Art

In the NTSC, PAL, and SECAM television signal trans-
mission systems, wide-band three primary color signals, R,
G, and B, are first subjected to gamma correction, which is
necessary to compensate for the equipment characteristic at
the receiving end, and are then converted into a luminance
signal Y and color-difference signals, R-Y and B-Y, or
chrominance signals, I and Q, for transmission, the
bandwidths being limited to about 0.5 to 1.5 MHz for the
color-difference signals or chrominance signals.

The gamma correction and color-difference signal
bandwidth limiting performed at the transmitting end,
however, result in the introduction of nonlinearity in the
transmitted signal, and in the case of a high color
saturation image, high-frequency components contained

therein cannot be reproduced satisfactorily which normally
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bandwi dth limting perforned at the transmtting end howev i
the introduction of nonlinearity in the transn?tted1signal,e;hdr?aulheln
case of a high color saturation inmage, high-frequency conponents contained
t herein cannot be reproduced satisfactorily which normally 1 A should be
reproduced conpletely by the lum nance signal alone. In other words, the
hi gh-frequency conponent |evel of the |um nance signal degrades in ihe
hi gh color satur- ation areas of the image, and fine details of the
original scene cannot be displayed sufficiently. It is also known that
bl ack | evel variations and saturation drops occur in the high-frequency
ggppon?nt areas of adhigh color satur- ation inmage. Image quality
correction circuits desi t t Chni - iet ¥ i [ '
el ude oRBol b bas mEPE oAl R TR e R Sre el & cpen
No. 64-32888 (198Q) o1Fk9- whraBoWena BliQek rdieagieary! @onpbacntagevedal ity
correction circuit disclosed therein. The lum nance signal Y is inputted
to a highgpasgefl 1Lin€hab3eard gabaodegraddal day tdier duigh €®.1cFheatur-

hi gh-frequency conponent of the |um nance signal passed through the

hi gh- pass atiibhebréasi f etet anageyarinablfe ngaide taiglsi fafert g4 agidsieadut put
signal is supplied to an adder 66. Also inputted to the adder 66 is the

| uni nance sslegieak a¥ndel deed itsiprloygld tshd fdeligntdisr-cuilit 65 also known

that black level variations and saturation drops occur in
the high-frequency component areas of a high color satur-
ation image.

Image quality correction circuits designed to prevent

such image quality degradations include one such as dis-
closed in Japanese Patent Application Laid-Open No. 64-32588
(1989). Fig. 1 shows a block diagram for the image quality
correction circuit disclosed therein. The luminance signal
Y is inputted to a high-pass filter 63 and also to a delay
circuit 65. The high-frequency component of the luminance
signal passed through the high-pass filter 63 is fed to a
variable gain amplifier 64 whose output signal is supplied
to an adder 66. Also inputted to the adder 66 is the
luminance signal Y delayed through the delay circuit 65.
The adder 66 adds together the high-frequency component of
the luminance signal fed from the variable gain amplifier 64
and the luminance signal Y delayed through the delay circuit
65, and outputs a corrected luminance signal Y’.

On the other hand, the color-difference signal R-Y is

inputted to a full-wave rectifier 10, and the full-wave



The adder 66 adds together the high-frequency conponent of the | um nance
signal fed fromthe variable gain anplifier 64 and the |um nance signal Y
del ayed through the delay circuit 65, and outputs a corrected | um nance
signal Y. On the other hand, the color-difference signal RY is inputted
to a full-wave rectifier 10, and the full-wave 2 rectified color difference
signal RY is inputted to an adder 13. Simlarly, the color-difference
signal B-Yis inputted to a full-wave rectifier 12, and the full-wave
rectified color-difference signal B-Y is inputted to the adder 13, where
the color-difference signal R Y and the <color-difference signal B-Y are
added together. The color density thus detected is outputted as a col or

density detectian &ionalyg i chedse appined ROy ai opip@Lré@robngh of the

vari able gain anplifier 64. The operation of the above inmage quality

correcti quadi redii t gdd1ber deserd hesh bel ove rdhendain nange signaé Y is
inputted to the high-pass filter 63, where the high- frequency conponent of
the | um nansesddnNed o 151 Bepav @t esct Bhtke £ NP2t t &0ld t bhé heuVhrvabée gain
anplifier 64. The gain of the variable gain anplifier 64 is controlled in
accor danagcti tied heo bot-of i tiResenge detgcal oB-¥i gnal nput pedt e them t he
adder 13 by detecting the color density. Mre specifically, in high

col or - densider atr®asvhe e tnpl ¢ lele-&i f fareres oplegahsity #Beetbfon signal
is increased, so that the gain with
color-difference signal B-Y are added together. The color

density thus detected is outputted as a color density
detection signal which is applied to a control terminal of
the variable gain amplifier 64.

The operation of the above image quality correction
circuit will be described below. The luminance signal Y is
inputted to the high-pass filter 63, where the high-
frequency component of the luminance signal Y is separated
and inputted to the variable gain amplifier 64. The gain of
the variable gain amplifier 64 is controlled in accordance
with the color density detection signal outputted from the
adder 13 by detecting the color density. More specifically,
in high color-density areas, the amplitude of the color
density detection signal is increased, so that the gain with
which to amplify the high-frequency component of the
luminance signal is increased; conversely, in low color-
density areas, the amplitude of the color density detection
signal is reduced, so that the gain with which to amplify
the high-frequency component is reduced.

The delay circuit 65 delays the luminance signal Y



which to anplify the high-frequency conponent of the [unminance signal is
i ncreased; conversely, in low color- density areas, the anplitude of the
color density detection signal is reduced, so that the gain with which to
anplify the high-frequency conponent is reduced. The delay circuit 65

del ays the | um nance signal Y 3 before inputting to the adder 66, so that
the phase of the |um nance signal Y to be corrected coincides with the
phase of an image quality correction signal, that is, the output of the
variable gain anplifier 64, representing the high- frequency conponent of
the lum nance signal. The adder 66 adds together the | um nance signal fed
fromthe delay cir- cuit 65 and the image quality correction signal fed

fromthe varlable t i
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rectifier Circui en e consrder a vector of the color-di ference
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represents the length of the color-
adds together the luminance signal fed from the delay cir-
cuit 65 and the image quality correction signal fed from the
variable gain amplifier 64, and outputs the corrected lumi-
nance signal Y'. Thus, the luminance signal, outputted as
the luminance signal Y', is so corrected that the gain of
the high-frequency component of the luminance signal is
increased in the high color-density areas.

The color-difference signal R-Y is full-wave rectified

by the full-wave rectifier circuit 10; when we consider a
vector of the color-difference signal R-Y, the amplitude of
the rectifier output represents the length of the R-Y
vector. The color-difference signal B-Y is full-wave
rectified by the full-wave rectifier circuit 12, and the
amplitude of its output represents the length of the color-
difference signal B-Y vector. The full-wave rectified
color-difference signal R-Y outputted from the full-wave
rectifier circuit 10 and the full-wave rectified color-
difference signal B-Y outputted from the full-wave rectifier

circuit 12 are added together in the adder 13. Although the

output signal of the adder 13 does not become equal to the



di fference signal B-Y vector. The full-wave rectified color-difference
signal RY outputted-fromthe full-wave rectifier circuit 10 and the

full -wave rectified color- difference signal B-Y outputted fromthe

full -wave rectifier <circuit 12 are added together in the adder 13.

Al t hough the output signal of the adder 13 does not becone equal to the 4
| ength of the resultant of the color-difference signal RY and B-Y
vectors, the output signal can be regarded, for sinplicity, as
representing the color density; the color- difference signals have a | arger
anplitude in the high color-density areas and a smaller anplitude in the

| ow color-density areas. The gain of the variable gain anplifier 64 is

control | %J&égk@wrﬂ?@%yﬁi&weo £OLRL c&eHSiiyr detegté 0n; ghgnak-put putted
fromthe adder 13 by detecting the color density. As described above,

accordi ng, 4P ghe Wd QS rd) tehdBOet pEtlad i ¥a COEARCHE ORe ghFGUET , f¥REN the
anount of correction is increased for the high-frequency conponent of the
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| um nance signal increases in the high color-density areas, but in areas
wher e t hed hf e dieguengyatonponens birgée ahphi hadeeisi ghal highl arge in the
positive side, the anpli- tude of the |um nance signal al one i ncreases
whi | e t heco hmgniensiet pf ardwes condra ssmnbler deesl hbudentpebbe. 19His causes

col or dropout, resulting in image quality degrada-
color~density areas. he gain of the variable gain

amplifier 64 is controlled in accordance with the color
density detection signal outputted from the adder 13 by
detecting the color density.

As described above, accordingvto the prior art image
quality correction circuit, when the amount of correction is
increased for the high-frequency component of the luminance
signal, the amplitude of the high-frequency component of the
luminance signal increases in the high color-density areas,
but in areas where the high-frequency component of the
luminance signal is large in the positive side, the ampli-
tude of the luminance signal alone increases while the
magnitude of the color signals does not increase. This
causes color dropout, resulting in image quality degrada-
tion. That is, a saturation drop is exacerbated in the
high-frequency areas of a high color saturation image. This
tendency is particularly pronounced in areas where over-
shoots and preshoots occur. Furthermore, in the high color-
density areas, the signal-to-noise ratio decreases since the

noise component of the luminance signal is also amplified,



tion. That is, a saturation drop is exacerbated in the high-frequency
areas of a high color saturation inmage. This tendency is particularly
pronounced in areas where over- shoots and preshoots occur. Furthernore, in
the high color- density areas, the signal-to-noise ratio decreases since
the noise conponent of the |lum nance signal is also anplified. 5 That is
as the anount of correction is increased in the high color saturation 1
areas, such problens as poor detail reproduction and black |evel variation
can be alleviated correspondingly, but this in turn causes the problem of
i ncreased saturation drop and SIN degradation, which places alimt to the
anmount of correction that can be achieved. Therefore, the imge quality
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is not di appr o- prlate y et ween various colors. As previously

noted, ing,¢he NI, ocPtﬁ':toc?r?da%%él@lE@yéloﬂaﬁlﬁﬂ%nsdéﬁeﬂ& t he

hi gh- frequency conmponent the video signal is transmtted by the
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signal contained in each color is differ- ent, the anmount of high-frequency
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hi gh- frequency conponent reduction is small in areas of a color containing
which places a limit to the amount of correction that can be
achieved. Therefore, the image quality improvement that can
be perceived by the eye has not been satisfactory.

Furthermore, in the case of the color density detection

signal produced in the prior art image quality correction
circuit, the amount of correction is not distributed appro-
priately between various colors. As previously noted, in
the NTSC, PAL, and SECAM television signal systems, the
high-frequency component of the video signal is transmitted
by the luminance signal alone, and since the amplitude ratio
of the luminance signal contained in each color is differ-
ent, the amount of high-frequency component reduction is
also different. That is, the amount of high-frequency
component reduction is small in areas of a color containing
a large amount of luminance component, while the amount of
high-frequency component reduction is large in areas of a
color containing a small amount of luminance component. In
a specific example, for an image of monochromatic blue

consisting of 100% B signal, the amplitude of the luminance

signal can be calculated as Y = 0.11 from the equation Y =



a |l arge anmount of |um nance conponent, while the anpunt of high-frequency
conponent reduction is large in areas of a color containing a small amunt
of |um nance conponent. In a specific exanple, for an inage of
nonochromatic blue consisting of 100% B signal, the anplitude of the

| um nance signal can be calculated as Y = 0.11 fromthe equation Y = 6
0.30R + 0.59G + 0.11 Bsince R=G=0 and B = 1. The value is the
smal l est of all the colors in the color bars. It is proven that, in this
case, the gain of the high-frequency conponent is reduced to 11% of the
gain before transmssion at the transmtting end, supposing that y
charactﬁriﬁtic OL fthe television picture tube is 2.0. Accordingly, the
gain of the high- uency onent drops do he | g ud rati o of
thF Iuniﬁéﬁﬁ§?§?9%3§§§”? ﬁlbﬁo$P%hﬁ%%c§ Ed%angﬂ?ég %ré ggﬁt%ﬁ%ega}%gthe
colors of, t col or, pars, it he, hi gh- n ' achycol gr drops
down to tHe ¥ isomals %?/\Aéq ?%1 a Iglbﬁ %%f%i\fvg #iBE%gggﬁggihéjggﬁ'Bl ﬁg %/ggent ap

Cyan Yel | ow Wi t g, 30% 59% 119 419 7004 589% 1R0% Eagd Al ghber¥ahugsyshown in
It he |
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Table 1 8%!nC|des wth the anp ude ratio of the |umnance signa
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corrected or each color, the anplitude ratio, 11% of the | um nance

signal fof¢tge bt ben &AL OF inf 0En@Xa8RpposiRAULhRS thathbhecteristic of
the television picture tube is 2.0. Accordingly, the gain
of the high-frequency component drops down to the amplitude
ratio of the luminance signal. If high frequency components
are contained in the colors of the color bars, the high-

frequency component in each color drops down to the ratio

shown in Table 1 below.

TABLE 1

Red Green Blue Magenta Cyan Yellow White

30% 59% 11% 41% 70% 89% 100%

Each of the values shown in Table 1 coincides with the
amplitude ratio of the luminance signal contained in each
color. If the high-frequency component is to be corrected
for each color, the amplitude ratio, 11%, of the luminance
signal for the blue color, for example, requires that the
high~frequency component should be corrected to the ratio of
1/0.11. In the prior art example, no consideration is given
to the amplitude ratio of the luminance signal contained in

each color. If this factor is to be considered, the color



hi gh-frequency conponent should be corrected to the ratio of 1/0.11. In
the prior art exanple, no consideration is given to the anplitude ratio of
the | um nance signal contained in each color. If this factor is to be
considered, the color 7 density signal obtained in the prior art exanple
needs to be divided by the |um nance signal. There is disclosed another
prior art which proposes an exanple involving division by the |um nance
signal, but one shortcomng of this exanple is that the conplexity of cir-
cuitry increases because of the inclusion of a dividing circuit in the
electric circuit. Another problemis the effect of correction appearing
unnatural at t he boundari es between colors. Fig. 2 shows how a primry

col or 16y L P COAO{h% YiLoronee skangle’ Regieatsdulrom

t he Iunl %h requency co nent

| um nance, 5| ql hance |
t glfh by g Qg as an exanple a pattern consisting
of  succeéssi Ve tor f qgl&h?, ?ed white, red, and black arranged

in this order 4y égglfgtdféhféégﬁ &Ebé@@r Pf@?nar§o&hgch|ﬁ?oﬁggebnghcates

t he | um nance S|gnal dotted I1nes show the contours of the portions where

hi gh- fre&k@% eﬂh@&p@ td & £s (BWehy Ivde 1umihantsaseghhe, bbackonkevel
172 is the R color-dlfference signal; 173 is a no- color level; solid

line 174 grepresentseg the Bupsi eRanplol 05 thagnehe esdplekied btnesrshow t he
portions where the high-

cuitry increases because of the inclusion of a dividing

circuit in the electric circuit.

Another problem is the effect of correction appearing
unnatural at the boundaries between colors. Fig; 2 shows
how a primary color signal is affected when a color-
difference signal is created from the luminance signal and
when the high-frequency component of the luminance signal is
enhanced, by taking as an example a pattern consisting of
successive color bars, i.e., gray, red, white, red, and
black arranged in this order from left to right on the
screen. Solid line 170 indicates the luminance signal;
dotted lines show the contours of the portions where high-
frequency enhancement are made; 171, 175 indicate the black
level; 172 is the R-Y color-difference signal; 173 is a no-
color level; solid line 174 represents the R primary color
signal; and dotted lines show the portions where the high-
frequency correction is made to the luminance signal 170,
the reference signals A, B, C, and D from left to right
indicating the waveforms at the respective color boundaries.

As can be seen from Fig. 2, high-frequency correction is



frequency correction is nmade to the | um nance signal 170, the reference
signals A, B, C, and Dfromleft to right indicating the waveforns at the
respective col or boundaries. As can be seen fromFig. 2, high-frequency
correction is 8 effective in achieving uniforminmage quality only in the
case of D, but in the cases of A, B, and C, the high- frequency correction
of the | um nance signal causes wunnatural contours. A B, and C are where
the slope is reversed between the | um nance signal 170 and the col or-
difference signal 172. In A high-frequency correction results in an
unnatural step fornmed in the rising portion of the primary col or signal.
In B and C, the boundary contours which initially were not present on the
reverse igegecside iarachoeredgbasaadsemt haakeniynance yandlgoliar ttief f er ence
signals are transmtted separately in separate frequency bands. These
contours aaeefuft ber banphasithedchgeshe fhisghB,f meduéncyheotright-i on of the

| um nance signal. As a result, overcorrection tends to occur in the case
of the B &mdqCGenpat termectiesubti e duaispagshadigned comsesrs. There are
other problens: in the case of an i mage whose overall SINratio is low, if
correcti onnhstrudd menteursusl ¢ 8n BRGhC Egreorhgaet itdgs Slome 3N rati o
wi Il further degrade, and furthernore, while the appearance of wrinkles in
the humanrekemsed begheesoltbe dnainadssuisdepelr ddlcédd LT a pl easi ng

image, if correction is made to such Iigpt c%lor .
difference signal 172, In A, high-frequency correction

results in an unnatural step formed in the rising portion of
the primary color signal. In B and C, the boundary contours
which initially were not present on the reverse image side
are formed because the luminance and color-difference
signals are transmitted separately in separate frequency
bands. These contours are further emphasized by the high-
frequency correction of the luminance signal. As a result,
overcorrection tends to occur in the case of the B and C
patterns, resulting in overemphasized contours.

There are other problems: in the case of an image whose
overall S/N ratio is low, if correction is made meticulously
on light color portions, the S/N ratio will further degrade,
and furthermore, while the appearance of wrinkles in the
human skin, a light color area, should be reduced to obtain
a pleasing image, if correction is made to such light color
areas, the image will appear more real, making the wrinkles
further noticeable.

A further problem is that aperture correction is per-

formed using a separate circuit, requiring the provision of



areas, the image will appear nore real, making the winkles further
noticeable. A further problemis that aperture correction is per- formed
using a separate circuit, requiring the provision of 9 a separate aperture
correction circuit and thus increasing the size of the circuitry required
to achieve image im provements. SUMVARY OF THE | NVENTI ON An object of the
present invention is to provide an image quality correction circuit that
is capable of mni- mzing color dropout (saturation drop) and SIN
degradation due to the positive high-frequency conponent of the |um -
nance signal even when the anmpunt of correction is increased for the

hi gh- frequency conponent of the | um nance signal. Another object of the

present iQv I .S i isRge ; l4it LARGE 1 J afG 4
apabl c OF G P T R e e e rasa e o

problems age Rligekolrevdl ¥aklcalit®ys raneh iRRA tdetadihli evepriatiget iiah i n hi gh
color-density areas. A further object of the present invention is to
provi de aRovemeatguality correction circuit capable of obtaining a
properly corrected inmage free from excessive correction or insufficient
correction depending on colors, by detecting a color density detection
signal in which the rati o ofSUMMARY @F Taikc d MENTAIONcont ai ned i n each col or
i s consi der ed.

An object of the present invention is to provide an

image quality correction circuit that is capable of mini-
mizing color dropout (saturation drop) and S/N degradation
due to the positive high-frequency component of the lumi-
nance signal even when the amount of correction is increased
for the high-frequency component of the luminance signal.

Another object of the present invention is to provide
an image quality correction circuit capable of drastically
improving the image quality by correcting such problems as
black level variations and poor detail reproduction in high
color-density areas.

A further object of the present invention is to provide
an image quality correction circuit capable of obtaining a
properly corrected image free from excessive correction or
insufficient correction depending on colors, by detecting a
color density detection signal in which the ratio of the
luminance signal contained in each color is considered.

A still further object of the present invention is to
provide an image quality correction circuit capable of
preventing unnecessary contour enhancement, and the result-

ing image quality degradation, at the boundary between non-
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A still further object of the present invention is to provide an inage
quality correction circuit capable of preventing unnecessary contour
enhancenent, and the result- ing inage quality degradation, at the boundary
bet ween non 10 col or and col or areas or at the boundary between different
colors. A yet further object of the present invention is to provide an
image quality correction circuit capable of inproving the S/INratio, and
al so capabl e of preventing the image appearance degradation due to

enphasi zed roughness of the human skin, by deliberately reducing the
effect of correction on |ow color-density areas. Yet another object of the
present invention is to provide an inage quality correction circuit
capabl e of acconplishing aperture correction, by executing a certain

degree of cLIBYE afHAkLbL Y ri BAREAKEFRNL I R HRO1HoRMAL 1Y 2% weheC AidifRGeln@ t he
present invention, there is provided an inage quality correction circuit
whi ch compgijges.color density detecting nmeans for detecting color density,
hi gh- frequency conponent extracting neans for extracting a high- frequency
conponent of aal yeithdnee heirgbaljeca wdr itdll @rgaiemt dmpleinftiiem fier tanplifying
the extracted high-frequency com ponent of the |umnance signal in such a
manner thatrovhide gai nmager @okliidyi worezsdd onheri nohvd tdetreettdd ©fl or density
is high, and is reduced when the detected color density is | ow

improving the S/N ratio, and also capable of preventing the

image appearance degradation due to emphasized roughness of

the human skin, by deliberately reducing the effect of

correction on low color-density areas.

Yet another object of the present invention is to

provide an image quality correction circuit capable of

accomplishing aperture correction, by executing a certain

degree of image quality improvement in no-color areas.

According to the present invention, there is provided

an image quality correction circuit which comprises color

density detecting means for detecting color density, high-

frequency component extracting means for extracting a high-

frequency component of a luminance signal, a variable gain

amplifier for amplifying the extracted high-frequency com-

ponent of the luminance signal in such a manner that the

gain thereof is increased when the detected color density is

high, and is reduced when the detected color density is low

and a slice circuit for slicing out the output amplitude of

the variable gain amplifier at a prescribed value. The

order of the variable gain amplifier and the slice circuit

may be reversed.
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and a slice circuit for slicing out the output anplitude of the variable
gain anplifier at a prescribed value. The order of the variable gain
anplifier and the slice circuit may be reversed. 11 Wen the extracted

hi gh-frequency conponent of the |um nance signal is input into the
variable gain anplifier, and control is perfornmed so that the gain of the
variable gain anplifier is increased when the detected color density is
hi gh, and is reduced when it is low, the anplified high- frequency
conmponent of the lum nance signal will have a greater anplitude as the
color density increases. Wen the anplified high-frequency conponent of
the lumnance signal 1is fed into the slice circuit, the positive portions
of the high-frequency conponent of the |um nance signal and the ripple

conponent suclhash RGeS @@ JtaGgh-Aldudds, JGPAnt tde fagative
portions of the high-frequency conponent of the |um nance signal are

conbi ned lwintimainee dignalance igipgnalidt bheordedrd ddis agsonpidshing the
correction of the lum nance signal. In high color-density areas, since the
| um nancersi goaltriod der pectfedmenl ysd rtidte thh rgacitd @t i thevhiohi ddiee col or
density increases, no color dropout occurs at the boundaries between
col ors. Baithemplidrier risndvalresfsecherhremppile cnpertent dalprowssnditey SI N
ratio. It will further be noted that since the correction is made using
t he negatlisv&@ighnt ieps isf nelaidedghihiemeddenicy low, the amplified high-

frequency component of the luminance signal will have a

greater amplitude as the color density increases. When the

amplified high-frequency component of the luminance signal

is fed into the slice circuit, the positive portions of the

high-frequency component of the luminance signal and the

ripple component such as noise are removed. After the

removal, the negative portions of the high-frequency

component of the luminance signal are combined with the

luminance signal to be corrected, thus accomplishing the

correction of the luminance signal. In high color-density

areas, since the luminance signal is corrected only in the

direction in which the color density increases, no color

dropout occurs at the boundaries between colors. Further-

more, removal of the ripple component improves the S/N

ratio. It will further be noted that since the correction

is made using the negative portions of the high-frequency

component, the problems of blaqk level variations and detail

degradation are alleviated. As described, since the high-

frequency component of the luminance signal to be used for

correction of the luminance signal is stripped of its
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conponent, the problens of black |evel variations and detail degradation
are alleviated. As described, since the high- frequency conponent of the

| um nance signal to be used for <correction of the |um nance signal is
stripped of its 12 positive portions, as well as its ripple conmponent such
as noise, by the slice circuit, the amount of correction applied to the

| um nance signal can be increased wi thout causing S/ N degradation. This
further prevents color dropout and other defects due to overshoots and
preshoots on the positive side of the |lum nance signal, and thus

m ni m zes image quality degradation. According to the present invention,
there is also provided an inmage quality correction circuit which, in order
to obtain a color density detection signal in which the anplitude ratio of

the | um RARGE iSi0NRYrtGYHAT DRI Jdl 13t 1 (G0 Api % CURiRIRd. s (il Qys one of
the followng three configurations for the color density detecting neans:

the firsbigenfigurdid @ iwerairtdite aoramtans tof dsdmedd thidon Neans
includes a nmultiplier for performng a nmultiplication by an inverted

| um nancepyilgra tcanthed lumimanas fdidarl ddie bes eamek L0 Iwgiieduon wher ei n
the color density detecting neans includes a maxi num val ue detection
circuit feansdeige/N ideg maedel tnom valTleiss ffarrtd orpreectrorss adilbre t he anount

of high-frequency conponent reduction is large; and the third
conf i gur alriogeuthemes e tther dd fomctderbia tdetwotshmp teagryd preshoots on

the positive side of the luminance signal, and thus
minimizes image quality degradation.

According to the present invention, there is also
provided an image quality correction circuit which, in order
to obtain a color density detection signal in which the
amplitude ratio of the luminance signal contained in each
color is considered, employs one of the following three
configurations for the color density detecting means: the
first configuration wherein the color density detecting
means includes a multiplier for performing a multiplication
by an inverted luminance signal, and a low-pass filter; the
second configuration wherein the color density detecting
means includes a maximum value detection circuit for detect-
ing maximum values for color vectors where the amount of
high-frequency component reduction is large; ahd the third
configuration wherein the color density detecting means
includes a binary circuit for converting the luminance
signal into a binary form. One of the first, second, or
third configuration is employed for the color density

detecting means so that the color density can be detected by

13



includes a binary circuit for converting the lum nance signal into a
binary form One of the first, second, or third configuration is enployed
for the color density detecting nmeans so that the color density can be
detected by 13 considering the anplitude ratio of the | um nance signal
contained in each color, i.e., an optinmumcol or density detection signal
for image quality correction can be obtained. In the first configuration,
by multiplying a signal corresponding to the color density by the inverted
signal, the color density detection signal is corrected to a relatively
| ow | evel for colors having a |l arger |um nance conponent, and to a
relatively high level for colors having a snmaller |um nance conponent,
thus realizing the production of a color density detection signal for
opti mum eenkidker@hg the bipge tydal irb) iGObfetheoNunifhankRe $AgeRA
configuration, for a nunber of vectors where the amount of high-frequency
conponentohéddaktdonni gakar gelosi,gialk .yawel @mpte maime cayrirhele nsiizgd by t aki ng
poi nts where the colors along the designated vector directions are at
t hei r redgpeéetitiennaignam Yalruémageanaatligly, comtieritionalcaes banmong t he si gnal
waveforns are detected to obtain the color density signal for optinmum
control obteleednage quality correction. In the third configuration, the
| um nance signal is converted into a binary formwith a | ow voltage for
i mge areas ofinhit§g first configuration, by multiplying a signal

corresponding to the color density by the inverted signal,

the color density detection signal is corrected to a

relatively low level for colors having a larger luminance

component, and to a relatively high level for colors having

a smaller luminance component, thus realizing the production

of a color density detection signal for optimum control of

the image quality correction. 1In the second configuration,

for a number of vectors where the amount of high-frequency

component reduction is large, signal waveforms are synthe-

sized by taking points where the colors along the designated

vector directions are at their respective maximum values,

and then, maximum values among the signal waveforms are

detected to obtain the color density signal for optimum

control of the image quality correction. 1In the third

configuration, the luminance gsignal is converted into a

binary form with a low voltage for imaée areas of high

luminosity and a high voltage for image areas of low

luminosity, and a signal corresponding to the color density,

in which the amplitude ratio of the luminance signal has yet

to be reflected, is multiplied by the binary luminance

14



|l um nosity and a high voltage for inage areas of low lumnosity, and a
signal corresponding to the color density, in which the anplitude ratio of
the lum nance signal has yet to be reflected, is nultiplied by the binary
| um nance 14 signal; as a result, the color density detection signal is
corrected to a relatively low level for relatively Iight colors containing
a larger |lum nance conponent, and to a relatively high |evel for
relatively dark colors containing a smaller |um nance conponent, thus
realizing the production of a color density detection signal for optinum
control of the image quality correction. Another image quality correction
circuit, according to the invention, .includes a boundary reduction circuit
for reducing the anplitude of the color density detection signal at the
boundar y shehwden asoleorssullte tdleorcodens idey sddtyecleter t isingreilgrddt et ed by
the color density detecting neans is supplied to the boundary reduction
circuit wherectied dgges redptivelyi dioal lave lddoacined adrid etlive ldigditi t ude of
the signal _ is reduced in areas near the edges to reduce the effect of
correct i 6R18F st KOG IRdABy BhdkEET AOdAaHCeaf®PRING tar ¢ & 2at t he
boundary between different cqlgors. Wien the resulting signal is used as a
nem/coIoFegéﬁéwﬁ}deﬂéétﬂ@ﬁels#QHaFeﬂﬁﬁlWﬁ&déq@f i OIST e 1nghe
ef fect of inaqj gyal i,ty correction can be reduced .at the boun ary. bet ween
m? Frtn uction

colors, £ & é‘méa‘ﬁélcﬁoFﬂm(?r??e&Ct 't A& USoI % &idig \phe pro °

of a color density detection signal for optimum control of
the image quality correction.

Another image quality correction circuit, according to
the invention, includes a boundary reduction circuit for
reducing the amplitude of the color density detection signal
at the boundary between colors. The color density detection
signal detected by the color density detecting means is
supplied to the boundary reduction circuit where the edges
of the signal are detected and the amplitude of the signal
is reduced in areas near the edges to reduce the effect of
correction at the boundary between no-color and color areas
or at the boundary between different colors. When the
resulting signal is used as a new color density detection
signal for image quality correction, the effect of image
quality correction can be reduced at the boundary between
colors, i.e., at the edge portions of the color density
detection signal detected by the color density detecting
means. This is effective in alleviating the problem of
unnatural contours.

Another image quality correction circuit, according to
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detection signal detected by the color density detecting neans. This is
effective in alleviating the problemof unnatural contours. Another inage
quality correction circuit, according to 15 the invention, includes a

smal | -anmplitude renoval circuit for renoving small-anplitude portions of
the color density detection signal to suppress the effect of inage
correction in low color-density areas. In small-anplitude portions of the
color density detection signal, its reference voltage is raised to a |eve
hi gher than the no-col or voltage |level, and the signal portions bel ow the
reference voltage are renoved. By perform ng conversion with the reference
vol tage | evel as the mninmumvalue, the snall anplitude portions are
renoved, which has the effect of preventing the overall S/ N perception

from subghanthakhyigdhopPRhBIubBsaal 8WalP-Mnpragadeandmahaq RAQ¢RALI Ng t he
wrinkl es, stains, etc. on the human skin from bei ng enphasi zed and

af fecti ngotheemoagag appearamngeitAdet berrtivage ofuahiet ¥ odelr eehisaryci rcuit,
according to the invention, includes an offset addition nmeans for addi ng
a DC conpehnentibn shdnedl 6o deppiregsdeheceiffrecsi gialimeget lcatrrea tdemt ai n
degree of high-frequency correction can be nade in no-color areas. By
del i ber at Bl youddphgrrAenBEtyf seesto ithe smedllopmpdadiudg @etrddweingn ofi gnal , a
certain degree of high- frequency correction effect can be obtained in
no- col or the color density detection signal, its reference voltage is

raised to a level higher than the no-color voltage level,

and the signal portions below the reference voltage are

removed. By performing conversion with the reference

voltage level as the minimum value, the small amplitude

portions are removed, which has the effect of preventing the

overall S/N perception from substantially dropping in a low

S/N image, and also preventing the wrinkles, stains, etc. on

the human skin from being emphasized and affecting the image

appearance.

Another image quality correction circuit, according to

the invention, includes an offset addition means for adding

a DC component to the color density detection signal so that

a certain degree of high-frequency correction can be made in

no-color areas. By deliberately adding the DC offset to the

color density detection signal, a certain degree of high-

frequency correction effect can be obtained in no-color

areas, thus serving the function of an aperture correction

circuit.

As described above, since the color density detection

signal is created by taking into consideration the ratio of
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areas, thus serving the function of an aperture correction circuit. As
descri bed above, since the color density detection signal is created by
taking into consideration the ratio of 16 the |um nance signal contained in
each col or, no such phe- nonena as excessive correction or insufficient
correction occur depending on colors, and a properly corrected i nage can
be obtai ned. The above and further objects and features of the invention
will nore fully be apparent fromthe following detailed description with
acconpanyi ng drawi ngs. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a block
di agram show ng the configuration of a prior art image quality correction
circuit; Fig. 2 is a waveformdiagram for explaining problens of the prior
art. Fig. 3 is a block diagram showi ng the configuration of an inmge
qual i ty aod aGinihrdd |ligndl adrittsinaibiadi sttt )co BEEprth ngudlo pie- present
invention; Fig. 4 is a block diagram show ng the configuration of an inmage
qual ity omimeant iaon esiqyread ivgenermtaartidn gsr Hsuf A aren wavef oget deagr ans  of
signal voltages; Figs. 6D - F are waveform di agrans of signal voltages
when ci r euddurc alegteanitingaran clwlmget,, #Hidss mdrerl areo weected nindgyr ans of
si gnal vol tages

can be obtained.

The above and further objects and features of the
invention will more fully be apparent from the following

detailed description with accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram showing the configuration of
a prior art image quality correction circuit;

Fig. 2 is a waveform diagram for explaining problems of
the prior art.

Fig. 3 is a block diagram showing the configuration of
an image quality correction circuit ( a first embodiment)
according to the present invention;

Fig. 4 is a block diagram showing the configuration of
an image quality correction signal generator;

Figs. 5A - F are waveform diagrams of signal voltages;

Figs. 6D - F are waveform diagrams of signal voltages
when circuit constants are changed;

Figs. 7D - F are waveform diagrams of signal voltages
when circuit constants are changed;

Fig. 8 is a block diagram showing the configuration of

an image quality correction circuit (a second embodiment)
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when circuit constants are changed; Fig. 8 is a block diagram show ng the
configuration of an inmage quality correction circuit (a second enbodi nent)
17 according to the present invention; Fig. 9 is a bl ock di agram show ng
the configuration of an imge quality correction circuit (a third

enbodi nent) according to the present invention; Fig. 10 is a bl ock diagram
showi ng the configuration of a contour detector; Fig. 11 is a block

di agram showi ng the configuration of an image quality correction circuit
(a fourth enbodi nent) according to the present invention; Fig. 12 is a

bl ock di agram showi ng the configuration of an image quality correction
circuit (a fifth enbodi nent) according to the present invention; Fig. 13
is a bl o&€ArAfEm tshdhien P terfe o Ut et9™n of an i mage quality
correction circuit (a sixth enbodi nent according to the present

i nvention; Fi gs8-14a15 18 dHe GuiPRB el sthami rE ddtaretbr8deat i obarts of
a color density detect.qr in the sixth enbodi nent,, when col or bars are

i nputted;a"Filén.aygﬁ qusaclé I (fzcclf‘r(ﬁcatg]'roaﬂ’nCs]hrocf/bf]ﬁtgnqE e“b]o%cfi %‘ﬁ"berf‘atof a
nDdifieddggypyf;éﬁtgfy%éntggéggxyﬂJgHgiog?g. 16 is a block diagram

showi ng an alternative con- figuration for a high-frequency conponent
detector in theg, 10 is a block diagram showing the configuration of
a contour detector;

Fig. 11 is a block diagram showing the configuration of
an image quality correction circuit (a fourth embodiment)
according to the present invention;

Fig. 12 is a block diagram showing the configuration of
an image quality correction circuit (a fifth embodiment)
according to the present invention;

Fig. 13 is a block diagram showing the configuration of
an image quality correction circuit (a sixth embodiment)
according to the present invention;

Figs. 14A - H are output waveform diagrams for various
parts of a color density detector in the sixth embodiment
when color bars are inputted;

Fig. 15 is a block diagram showing the configuration of
a modified example of the sixth embodiment.

Fig. 16 is a block diagram showing an alternative con-
figuration for a high-frequency component detector in the
sixth embodiment;

Fig. 17 is a block diagram showing the configuration of

a color density detector in an image quality correction

18



si xth enmbodi nent; Fig. 17 is a block diagram showi ng the confi i

a color density detector in an image qua?ity correc?ion. 18 C:?EL?E'?Q °
seventh enbodi nent) according to the present invention; Fig. 18 is a block
di agram showi ng the configuration of a color density detector in an inmage
quality correction circuit (an eighth enbodiment) according to the present
invention; Fig. 19 is a diagram show ng vector orientations where

conmponent signals in the color density detector of the eighth enbodi ment
are at their maxi mum values; Figs. 20A - D are output waveform di agranms for
various parts of the color density detector in the eighth enbodiment when
color bars are inputted; Fig. 21 is a circuit diagram show ng the

conf i gur at enitof aasemrntbmenkbdéngatecrrenreipgute; thegPrESeE a bl ock
dlagran1shomnng_the configuration of a color density detector in an inmge
quality ¢arvesettipon circuit (a ninth enbodi nent) according to the present

component 51 ghalls 1A the acolloh KBIERFFTIGPERIAR St RO AR ™ tiiodt rent
3;$ighstgetglggxhg%gk¥%l%%%ECEL Sin?iﬁ ngg%r%u%ﬁgQgtc%ﬁ%%&gﬁﬂhpiagrans for
circuit (an eighth embodiment) according to the present
invention;

Fig. 19 is a diagram showing vector orientations where
component signals in the color density detector of the
eighth embodiment are at their maximum values;

Figs. 20A - D are output waveform diagrams for various
parts of the color density detector in the eighth embodiment
when color bars are ihputted;

Fig. 21 is a circuit diagram showing the configuration
of a maximum value detection circuit;

Fig. 22 is a block diagram showing the configuration of
a color density detector in an image quality correction
circuit (a ninth embodiment) according to the present in-
vention;

Fig. 23 is a diagram showing vector orientations where
component signals in the color density detector of tﬁe ninth
embodiment are at their maximum values;

Figs. 24A - E are output waveform diagrams for various
parts of the color density detector in the ninth embodiment
when color bars are inputted;

Fig. 25 is a block diagram showing the configuration of
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parts of the color density detector in the ninth enbodi nent when col or
bars are inputted; Fig. 25 is a block diagram show ng the configuration of
19 a color density detector in an inage quality correction circuit (a 10th
enbodi ment) according to the present inven- tion; Fig. 26 is a diagram
showi ng vector orientations where conponent signals in the color density
detector of the 10th enbodinent are at their maxi num val ues; Figs. 27A - E
are output waveform di agranms for various parts of the color density
detector in the 10th enbodi nent when color bars are inputted; Fig. 28 is a
bl ock di agram showi ng the configuration of a color density detector in an
image quality correction cir- cuit (an 1lth enbodi nent) according to the
present inven- tj are outg wayeforn1diag£an§ for various

tjon;. Figs. 2%? - D ut
parts of* 13" Fol er“"%_]l‘eth"sigqS PRt Rttt i {'ﬁ%_il?lhae%%d??r%ﬁ when col or bars
Gorst 10 Gindifh P 162 Mast £l 207 AMSDON 19 L0 ROMLLOLERL! Oy Oh- & col or
r al | on urt (a 12t

densi ty detettor G n an i age qu y correct cir- ¢
enbodi tJpaccording to the present invention; Fig. 31 is a block diagram

showi ng the configuration of an image quality correction circuit (a 13th
enbodi nent) BGEOrHE Ns tH d NS PARSEMSwiNYENéEOHF orientations where

component signals in the color density detector of the 10th
embodiment are at their maximum values;

Figs. 27A - E are output waveform diagrams for various
parts of the color density detector in the 10th embodiment
when color bars are inputted;

Fig. 28 is a block diagram showing the configuration of
a color density detector in an image quality correction cir-
cuit (an 11th embodiment) according to the present inven-
tion;

Figs. 29A - D are output waveform diagrams for various
parts of the color density detector in the 11th embodiment
when color bars are input;

Fig. 30 is a block diagram showing the configuration of
a color density detector in an image quality correction cir-
cuit (a 12th embodiment) according to the present invention;

Fig. 31 is a block diagram showing the configuration of
an image quality correction circuit (a 13th embodiment)
according to the present invention;

Fig. 32 is a block diagram showing the configuration of
a modified example of a color density detector of the 13th

embodiment;
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Fig. 32 is a block diagram showi ng the configuration of a nodified exanple
of a color density detector of the 13th enbodinent; 20 Fig. 33 is a block
di agram showi ng the configuration of another nodified exanple of the color
density detector of the 13th enbodinent; Fig. 34 is a bl ock diagram
showi ng the configuration of a nodified exanple of the first enbodi nent;
Fig. 35 is a block diagramshowi ng the configuration of a nodified exanple
of the sixth enbodinent; Fig. 36 is a block di agram show ng the
configuration of an image quality correction circuit (a 14th enbodi nent)
according to the present invention; Fig. 37 is a block diagram show ng the
configuration of a nodified exanple of the 14th enbodinent; Fig. 38 is a
wavef or m di agFagn shdwiagasbynak dasgftemnshontingatheusopdigusasioh pife
circuit showmn in Fig. 37; Fig. 39 is a block diagram show ng the

confi guranobheof modnfiedgexgunlet gfcoheecrilon dengity datesthRrembdodi ment)
according to the present invention; Fig. 40 is a waveform di agram show ng
si gnal wekef b3tB embodampatis portions of the circuit shown in Fig. 39; Fig.

41 is a bl ock_di agram show n he  confi gurati . on an i_nmage alit
correction ciFéér?36al§6?hbé%ﬁ%dﬁﬁﬁﬁf?mQEEEBFﬂﬁnSLFoCPH@1§g§§g#9“:ﬁ%ention;

a modified example of the first embodiment;

Fig. 35 is a block diagram showing the configuration of
a modified example of the sixth embodiment;

Fig. 36 is a block diagram showing the configuration of
an image quality correction circuit (a l4th embodiment)
according to the present invention;

Fig. 37 is a block diagram showing the configuration of
a modified example of the 14th embodiment;

Fig. 38 is a waveform diagram showing signal waveforms
at various portions of the circuit shown in Fig. 37;

Fig. 39 is a block diagram showing the configuration of
an image quality correction circuit (a 15th embodiment)
according to the present invention;

Fig. 40 is a waveform diagram showing signal waveforms
at various portions of the circuit shown in Fig. 39;

Fig. 41 is a block diagram showing the configuration of
an image quality correction circuit (a 16th embodiment)
according to the present invention;

Fig. 42 is a circuit diagram showing the configuration
of a small-amplitude removal circuit;

Fig. 43 is a signal waveform diagram for explaining the
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Fig. 42 is a circuit diagramshow ng the configuration of a

smal | -anplitude renoval circuit; Fig. 43 is a signal waveform di agram for
expl aining the 21 operation of the snmall-anplitude renoval circuit shown in
Fig. 42; Fig. 44 is a block diagram show ng the configuration of an inmage
quality correction circuit (a 17th enbodinent) according to the present
invention; and Fig. 45 is a signal waveformdi agram for explaining the
operation of an offset addition circuit shown in Fig. 44. DESCRI PTI ON COF
THE PREFERRED EMBODI MENTS The present invention will be described in detai
below wth reference to the drawings illustrating the preferred

enbodi nents. (Enbodinent 1) Fig. 3 is a block diagram show ng the

confi gurgpé Pt Dén &N tREgEmALBHhbyl COndectémavalreurtuaecehdivngiho one
enbodi - nent (a first enbodinment) of the present invention. A |um nance
signal Yis. applied to a negative termnal - of a subtractor 4 through a

| ow-frequency pass filter 2 (here- inafter called the |owpass filter). The
| umi nance sighbg. Y44iEsapsblonbudiagran ahdeling thecapnf3gunpbdigh *fich the
signal is supplied to an adder 7 as well as to the subtrac- tor 4. An

out put stgniinage orvehitsuperaeebion firsuppl fadl7hb ambpApBentd to a

variable gain anplifier 5 whose output
according to the present invention; and

Fig. 45 is a signal waveform diagram for explaining the

operation of an offset addition circuit shown in Fig. 44.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will be described in detail below
with reference to the drawings illustrating the preferred
embodiments.

({Embodiment 1)

Fig. 3 is a block diagram showing the configuration of
an image quality correction circuit according to one embodi-
ment (a first embodiment) of the present invention. A
luminance signal Y is applied to a negative terminal - of a
subtractor 4 through a low-frequency pass filter 2 (here-
inafter called the low-pass filter). The luminance signal Y
is also inputted to a delay circuit 3 through which the
signal is supplied to an adder 7 as well as to the subtrac-
tor 4. An output signal from the subtractor 4 is supplied
as an inputted to a variable gain amplifier 5 whose output
signal is fed to a slice circuit 6. An output signal from
the slice circuit 6 is supplied to the adder 7.

The adder 7 outputs a corrected luminance signal Y’.
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signal is fed to a slice circuit 6. An output signal from the slice
circuit 6 is supplied to the adder 7. The adder 7 outputs a corrected

| um nance signal Y . 22 On the other hand, a chrom nance signal | is
inputted to an adder 13 through a full-wave rectifier 10, while a chrom -
nance signal Qis inputted to the adder 13 through a full- wave rectifier
12. An output signal fromthe adder 13 is applied to a control term nal of
the variable gain anplifier 5. Here, the chrom nance signals, | and Q are

inputted after a delay of a predetermined tine so that they are in phase
wi th the output signal fromthe subtractor 4 when fed into the variable
gain anplifier 5. The subtractor 4, the variable gain anplifier 5, the
slice circuit 6, and the adder 7 together constitute an inage quality
correction tbegnhhegehendtor thrbodngsoner stignglt Re isonimecttddd ke mance
signal Y'. The operation of the above-configured inmage quality correction
circuit ﬁﬁﬁ?Pbé3dé§€PP5édabépéﬁrwﬂﬁénr?ﬁélﬁaﬁﬁnéﬁoewgﬂdﬁap ehremimputted to
the lowpass filter 2 and the delay circuit 3, the |lowpass filter 2 with
a prescripBaehpdBrpleBudfcyreytset éﬁaﬁ&@téﬁ#§ﬁléatﬁéﬁ§ﬂﬁﬁs a dnily-a

| owf r equency co nent éG of the | um nance.signal delg§ circuit 3
e

out put s ﬁaVﬁnFﬁSﬁ Lergh 1§anPﬁP§ﬁcﬁlg§a&eF ?mtﬁgf geﬁh *&oi nci des

N enod  APBLIRA kot BocbRYrol BARIRK 18P AL a2 ablR (T AR 171

passed t P8
5. Here, the chrominance signals, I and Q, are inputted
after a delay of a predetermined time so that they are in
phase with the output signal from the subtractor 4 when fed
into the variable gain amplifier 5. The subtractor 4, the
variable gain amplifier 5, the slice circuit 6, and the
adder 7 together constitute an image quality correction
signal generator 14 for generating the corrected luminance
signal Y’.

The operation of the above-configured image quality
correction circuit will be described below.
When the luminance signal Y is inputted to the low-pass

filter 2 and the delay circuit 3, the low-pass filter 2 with
a prescribed high frequency cutoff characteristic transmits
only a low-frequency component 16 of the luminance signal.
The delay circuit 3 outputs a luminance signal 15 with such
a delay that its phase coincides with the phase of the low-
frequency component of the luminance signal passed through
the low-pass filter 2. Then, in the subtractor 4, the low-

frequency component 16 of the luminance signal fed from the

low-pass filter 2 is subtracted from the luminance signal 15
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the lowpass filter 2. Then, in the subtractor 4, the |ow frequency
conponent 16 of the |lum nance signal fed fromthe |owpass filter 2 is
subtracted fromthe | um nance signal 15 23 which is fed fromthe del ay
circuit 3 and contains the high- frequency conponent; as a result, only the
hi gh-frequency conponent of the |um nance signal is output fromthe sub-
tractor 4. The variable gain anplifier 5 as will be described in detai

| ater, anplifies the high-frequency conponent of the |um nance signal in
accordance with the anplitude of a color density detection signal 26
outputted fromthe adder 13. To describe specifically, control is
performed for anplification so that the gain is increased in high
color-density areas and is reduced in |ow color-density areas. The

hi gh- frédumhyl%oﬁﬁfbn%mm ofhe rféel@fnﬁlam\éﬁsuﬁnwd cw%ﬁl'ﬂ%st@%. highrrel at ed
to the col or densit the vari- able gain anplifier 5, .is inputted to the
slice cif %ﬁﬁ%eQFyvﬁéh%gé$%%e %%r?|%%§“b ’t%% b%ef?bﬁﬁeﬂﬁ9 ¢ 6nent of

t he Iunlnance S|gn excee re crlbed va f are ut t hus
pt &° %n%ﬁ

renovi ng” THRE ?ﬁnt@?ﬁﬁ?n%% TP Eahst § ngutpy such as
noi se, fron1 he plghrhéeggglgy . ngngmé%lgpgrtge +gag§ gu glity correction
ha

si gnal resu(fttor The i nage q correction si outputted fromthe

slice %g&&%fbédtﬁ%af@@a@linlwgra 1Zf£95tbﬁe'Hggeﬂaﬁf:sqéégwl to be

correcte M nance SsiI gna cont al ni ng t
component of the luminance signal in accordance with the

amplitude of a color density detection signal 26 outputted
from the adder 13. To describe specifically, control is
performed for amplification so that the gain is increased in
high color-density areas and is reduced in low color-density
areas.

The high-frequency component of the luminance signal,
with its gain correlated to the color density by the vari-
able gain amplifier 5, is inputted to the slice circuit 6
where those portions of the high-frequency component of the
luminance signal which exceed a prescribed value are cut
off, thus removing the positive portions, as well as the
ripple component such as noise, from the high-frequency
component, and the image quality correction signal results.
The image quality correction signal outputted from the slice
circuit 6 is added in the adder 7 to the luminance signal to
be corrected, i.e., the luminance signal containing the
high-frequency component and delayed through the delay
circuit 3. The adder 7 outputs the result as the corrected

luminance signal Y'.
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hi gh-frequency conponent. and del ayed through the delay circuit 3. The
adder 7 outputs the result as the corrected |um nance signal Y . 24 on the
ot her hand, the chrom nance signal | is full- wave rectified by the

full -wave rectifier 10 and inputted to the adder 13, while the chrom nance
signal Qis full-wave rectified by the full-wave rectifier 12 and inputted
to the adder 13. The full-wave rectified chromi nance signals | and Q are
added together in the adder 13, which then outputs the color density
detection signal 26 corresponding to the color density. This color density
detection signal, whose anplitude increases as the color density increases
and decreases as the density decreases, is used to control the gain of
the variable gain anplifier 5; that is, the anplitude of the

hi gh-frequengy, @il r Afadde LRET PSR nsh@dad i dhal thesveriabl e gain
anplifier 5 outputs is increased in high color-density areas and is
reduced wdivd ovéc ciof D¥d deynstiliey AakEhswawel oeetl f fer enCeasd ghabst Rd tmd B-Y
may be used instead of the chrom nance signals | and Q respectively. Fig.
4 is a ditrecuddedt agh anmishbai tige t dlereoidagee asidmal o® dmefekénpeeeof the
i mage quality correction signal generator 14. Pomer_supgly Vis grounded
t hr ough mecterfisd by rche t febhsiats neeotibiersiStand 3Bnratiednspsthbe 32, a
transistor 23, a transistor 17, and a constant current

adder 13. The full-wave rectified chrominance signals I and

Q are added together in the adder 13, which then outputs the

color density detection signal 26 corresponding to the color

density. This color density detection signal, whose

amplitude increases as the color density increases and

decreases as the density decreases, is used to control the

gain of the variable gain amplifier 5; that is, the

amplitude of the high-frequency component of the luminance

signal that the variable gain amplifier 5 outputs is

increased in high color-density areas and is reduced in low

color-density areas. Color-difference signals R-Y and B-Y

may be used instead of the chrominance signals I and Q,

respectively.

Fig. 4 is a circuit diagram showing the configuration

of one example of the image quality correction signal

generator 14. Power supply V is grounded through a series

circuit consisting of a resistor 33, a transistor 32, a

transistor 23, a transistor 17, and a constant current

source 19, and is also grounded through a series circuit

consisting of a resistor 29, a transistor 28, a transistor

24, a transistor 18, and a constant current source 20. The
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source 19, and is also grounded through a series circuit consisting of a
resistor 29, a transistor 28, a transistor 24, a transistor 18, and a
constant current source 20. The 25 base and coll ector of the transistor 32
are connected together, and the base and collector of the transistor 28
are al so connected together. The collector of the transistor 23 is
connepted to the collector of the transistor 25, while the emtter of the
transistor 25 is connected to the emtter of a transistor 24. Further, the
colleptor of the transistor 24 is connected to the collector of a ’
transi stor 22 whose emtter is in turn connected to the emtter of the
transi stor 23. The bases of the transistors 23 arid 24 are coupl ed

t oget her and connect ed to t he positive terninal of a constant voltage

source 27 Mhose neugl e LerT Dt LS g1l Th6 MG L1 anet to

€ tran5|stor emtter of the

ransi Stor Llnchs SONNGLeG. tha shlien ol dina AN 6 2 2

resi stor ansi stors 22 an forma differentia

anpl i fi er,,. and he ransied Vogerhedld Anealosa 1daion awdidier ent i al
anpllfler Further, the transistors 17 and 18 forma differenti al

anpl i fi ertraﬂ%"isl%‘éﬁrz3Sli9,p|c)6n\6elc9cedgrt®mﬂﬁd ddiri@ago ra ofertitess ci rcui t

conS|st|ng of aresistor 35, a transistor 30, a transistor 36, and a

resi stor +3ansaRdor 253! st igreowndedntitrteurgho fa tder itesarns irshnt fonisd st i ng of a
connected to the emitter of a transistor 24. Further, the
collector of the transistor 24 is connected to the collector
of a transistor 22 whose emitter is in turn connected to the
emitter of the transistor 23.

The bases of the transistors 23 and 24 are coupled

together and connected to the positive terminal of a
constant voltage source 27 whose negative terminal is
grounded. The base of the transistor 25 is connected to the
base of the transistor 22. The emitter of the transistor 17
is connected to the emitter of the transistor 18 via a
resistor 18. Thus, the transistors 22 and 23 form a
differential amplifier, and the transistors 24 and 25 also
form a differential amplifier. Further, the transistors 17
and 18 form a differential amplifier. The power supply V is
grounded through a series circuit consisting of a resistor
35, a transistor 30, a transistor 36, and a resistor 37, and
is also grounded through a series circuit consisting of a
constant current source 40, a transistor 38, and a resistor
39.

A transistor 34 is connected in parallel to the
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constant current source 40, a transistor 38, and a resistor 39. A
transistor 34 is connected in parallel to the 26 transistor 30 whose base
is connected to the base of the transistor 28 and is grounded via a
capacitor 31. The base of the transistor 34 is connected to the base of
the transistor 32, so that the transistors 32 and 34 forma mrror
circuit. Simlarly, the base of the transistor 36, which is connected to
its collector, is connected to the base of the transistor 38, also formng
a mrror circuit. A node between the constant current source 40 and the
tran- sistor 38 is connected to the base of the transistor 17 via a
resistor 41 which acts as the |oad for the transistor The col or

d d
o o CEAEEL 00 4O 40 SHLUHL BE IR0 Lo gggrR;§?<Ekgth§> s

nststors ransistor 17 is

suppl i Edrs[a nd t&ans WA & As g%%&ﬁ(@gdwlghétcasgegﬁspt §1t herhym,gapce

si gnal con ai ning the requency conponent outputted fromthe

del ay C'Jﬁ%ﬁ%%ﬁeﬁhgls@ér Jbelgr@@x%ééeédlgol§héur99§éesfathets base with a
vol tage VYL t represents the |um nance signal 16 consisting of the

| ow f r equeleyi SOSPORENt sQUERAE L e f E PAWEDEtobOVBPasadf Bht eord &Fig. 3). The

i mage quality correction signal, which is outputted fromthe node between

t he CoﬂﬁiﬁﬂérC@{f@@itSOUSSﬂlﬂQrBﬁd the baraso8t ohe38ranndsthe 36,
which is connected to its collector, is connected to the
base of the transistor 38, also forming a mirror circuit. A
node between the constant current source 40 and the tran-
sistor 38 is connected to the base of the transistor 17 via
a resistor 41 which acts as the load for the transistor 38.
The color density detection signal 26 outputted from the
adder 13 (Fig. 3) is applied to the bases of the transistors
22 and 25. The transistor 17 is supplied at its base with a
voltage Vy that represents the luminance signal 15
containing the high-frequency component outputted from the
delay circuit 3 (Fig. 3).

The transistor 18 is supplied at its base with a

voltage Vyy that represents the luminance signal 16
consisting of the low-frequency component outputted from the
low-pass filter 2 (Fig. 3). The image quality correction
signal, which is outputted from the node between the
constant current source 40 and the transistor 38, and the
luminance signal 15 containing the high-frequency component,
which is output through the resistor 41, are combined

together to produce the corrected luminance signal Y’.
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| um nance signal 15 containing the high-frequency conponent, which is

out put through the resistor 41, are conbined together to produce the
corrected |um nance signal Y . 27 The transistor 28, the resistor 29, the
transistor 30, the capacitor 31, the transistor 32, the resistor 33, the
transistor 34, and the resistor 35 together constitute the slice circuit
6. The resistors 29 and 35 are chosen to have the sanme resistance val ue,
and the resistance value of the resistor 33 is chosen to be slightly
smal | er than the individual resistance value of the resistors 29 and 35.
Further, the resistors 39 and 37 are chosen to have the sane resistance
val ue. The resistance value of the resistor 41 is denoted by R2. The
operation of the above image quality correction signal generator 14 wll
be descri bed fiBeowrahetisitorepBesehe aediikftereldidi,alt heurtremts igrtapordioi,onal to
a voltage differential, VY - VYLI such that i = (W - VYL)/R, where Rl is
t he resi thancergaliieroflt héhpesiransistar, 3¢y itdet resisltioage 3of tthiee

| um nance signal 15 containing the high-frequency conponent and bei ng
appl i ed t52PR&SHIEe3tof oPHe thRaRSRdBEPT1RS dRGeVhEr Somsd Jitewker tdGuency

| um nance. ,signal 16 s r|p d of th gh-frequency conponent an bein
appl i ed ﬁélFﬁecbﬁgélaf%rhe Pah&rdf PrfSQQ §3p8§€ ggﬁﬁe“tﬁg hate "

differen aI current is flomnng fro%IE e enltt of the trqnﬁystor 17
toward t eﬁFPFeFersfﬁBCFrﬁﬁ% toPPT8 YN resistande va

resistor 33 is chosen to be slightly smaller than the
individual resistance value of the resistors 29 and 35.
Further, the resistors 39 and 37 are chosen to have the same
resistance value. The resistance value of the resistor 41
is denoted by R2.

The operation of the above image quality correction
signal generator 14 will be described below.

Let i represent a differential current proportional to
a voltage differential, Vy - Vy;, such that i = (Vy -
VyL)/Rl, where Rl is the resistance value of the resistor
21, Vy is the voltage of the luminance signal 15 containing
the high-frequency component and being applied to the base
of the transistor 17, and Vy; is the low-frequency luminance
signal 16 stripped of the high-frequency component and being
applied to the base of the transistor 18. Now suppose that
the differential current i is flowing from the emitter of
the transistor 17 toward the emitter of the transistor 18 in
the differential amplifier formed from the transistors 17
and 18. In this situation, if we consider that the collec-

tor current of the transistor 17 is approximately equal to
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the differential anplifier fornmed fromthe transistors 17 and 18. In this
situation, if we consider that the collec- tor current of the transistor 17
is approximtely equal to 28 the emtter current, the collector current can
be considered to be equal tolo + i which is the sumof the current lo
that the constant current supply 19 flows to ground and the differenti al
current i. Simlarly, if we consider that the collector current of the
transistor 18 is approximtely equal to the emtter current, the collector
current can be considered to be equal to lo - i which is the difference
between the current 1o that the constant current source 20 flows to ground
and the differential current i. Therefore, the differential current i
corresponds to the high-frequency conponent of the |um - nance signal.

Further, the eanreel erwehit,t Rdeveldlage todi idanent danv@eR pisrrirdde
reference voltage that the constant voltage source 27 applies to the bases
of the tpabei shord 28 derd+24 aibd chhd svalbeagen( iofclthd rauridentbitas) of the
col or density detection signal 26 corresponding to the color density and
appl i ed tdathéhasesnssantheurremt suprdrys 132 fdnas23,0 & rnoointdagend drhe
controlling the gain in accordance with the density of a specific color is
appl i ed diid femendiipfle camriesit dnplifier formed fromthe transistors 22 and

23 and also to the differential amplifier fornmed from the transistors 24
and 25. First Sifd L@y déddcmiepsongdder that the collector current of

the transistor 18 is approximately equal to the emitter
current, the collector current can be considered to be equal
to To - i which is the difference between the current Io
that the constant current source 20 flows to ground and the
differential current i. Therefore, the differential current
i corresponds to the high-frequency component of the lumi-
nance signal. Further, in connection with the voltage
differential VeLr between the reference voltage that the
constant voltage source 27 applies to the bases of the
transistors 23 and 24 and the voltage (including the bias)
of the color density detection signal 26 corresponding to
the color density and applied to the bases of the tran-
sistors 22 and 25, a voltage for controlling the gain in
accordance with the density of a specific color is applied
to the differential amplifier formed from the transistors 22
and 23 and also to the differential amblifier formed from
the transistors 24 and 25. First, we will describe the
operation of the differential amplifier formed from the
transistors 24 and 25.

It is assumed here that the capacitor 31 is not
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operation of the differential anplifier fornmed fromthe transistors 24 and
25. It is assuned here that the capacitor 31 is not 29 connected in the
circuit. Wien we consider the situation where the differential anplifier
formed fromthe transistors 24 and 25 is in a perfect equilibrium
condition, i.e., VCLR =0, it can be considered that the base-emtter

vol tage VBE24 of the transistor 24 is equal to the base-emtter voltage
VBE25 of the transistor 25. Let this situation be expressed as VBE24 = V
BE25 = V BE ... (1) Suppose that the emtter current of the transistor 24
is approximately equal to the collector current, and let this current be
denoted by | C24' Al so suppose that the emtter current of the transistor
25 is approximately equal to the collector current, and Iet this current

be denOtegopMeéggé 1n|9hEh@1?gH5k'brWthCQdeBBQQdEr the 31tua§10n Tt (2)
C24 C25 CA ~ EA where ICA and IEA are the collector current and emtter

current, #REPECLh¥EHYffbRehBEa®luhblBEiUm ¢oRAkH ¢RonFehe dirkhRhieRLIA
voltage VCLRI if the change is such that VBE24 V BE - A VBE and VBE25 =

VBE k ? VBE| ahie2foli sowhng peﬁmabmoaqb@hdar1VGLBondYtBEa5 i.¥BE24 .7 ,2A VBE
3

= 0, it can be considered that the base-emitter voltage

VBE24 of the transistor 24 is equal to the base-emitter
voltage Vppog of the transistor 25.

Let this situation be expressed as

VBE24 * VBE25 = VB - (1)
Suppose that the emitter current of the transistor 24 is
approximately equal to the collector current, and let this
current be denoted by ICZ4‘ Also suppose that the emitter
current of the transistor 25 is approximately equal to the
collector current, and let this current be denoted by 1025.
In the equilibrium condition

Icoa = Ig2s = Ica = Iga -+ (2)
where I, and Ip, are the collector current and emitter
current, respectively, in the equilibrium condition. For
differential voltage VeoLR? if the change is such that VBE24
= VBE - AVBE and VBE25 = Vpgp + AVBE’ the following
equation holds.

VeLr * VBe2s ~ VBm24 = 24 Vpg ... (3)

With the voltage differential V, p, the collector
currents of the transistors 24 and 25 change as follows

lcag = Ica - &1Ig --- (4)
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Wth the voltage differential VCLRI the collector currents of the

transistors 24 and 25 change as follows 1C24 =1 CA- AIC ... (4) 1C25 =

| CA+ AIC... (5 30 where AICis the amount of change of the collector

current. On the other hand, the relationship between ICA and VBE is

expressed as ICAIEA = 1S exp[VBE/h] ... (6) h = KkT/q where IS ..

Saturation current = 1 x 10-11A (Approx.) q ... Electron charge = 1.6 X

10-19C (Approx.) k ... Boltzmann constant = 1.38 x 10-23J/K (Approx.) T
Absol ute tenperature If the change due to the voltage differential VCLR

is considered, the followi ng equation is given 1C25 = 1CA+01C=1S

exp[ VBE25/h] = IS exp[ VBE+O VBE/h] = 1S exp[VBE/ h]exp[0 VBE/h] = I CA eXp[t

VBE/h] ... (7) Considering that A VBE/h < 1, if the above is approxi mted

by the Tayhereefphosi®nthaeanavet| efschanga efptheveslhpctorcaurrenty

VBE/ h]

Similariy | 2408 Pam otheF chpuh | the peVmEiANship

(8) This can be sinplified as A IC |CA L 0 VBEfh'] ... (9)

anplifier formed fromthe transistors 24

is expressed as

ICA ~ Igp = Ig exp[VBE/hj cee (B)
h = kT/q
where Ig ... Saturation current = 1 x 10—11A (Approx.)
q ... Electron charge = 1.6 x 10~19¢ (Approx.)
k ... Boltzmann constant = 1.38 x 10—23J/K (Approx.)
T .., Absolute temperature

If the change due to the voltage differential VCLR is
considered, the following equation is given
Igog = Igpa + AIg = Ig exp[Vggag/hl = Ig exp[Vpp+A Vpp/hl]
= Ig exp[VBE/h]exp{A\VBE/h] = Iga exp[A‘VBE/h] e (7))
Considering that A'VBE/h < 1, if the above is approximated
by the Taylor expansion, we have
Icog = Igp explA Vgp/h]l = Igy [1 + AVgg/hl ... (8)

This can be simplified as

Similarly
Iggg = Ica = AIg = Igy [1 - AVpg/hl ... (10)

In the differential amplifier formed from the transistors 24
and 25, the sum of the emitter current Ingy of the

transistor 24 and the emitter current Iggg of the transistor
25 becomes equal to the collector current of the transistor

18, Hence
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and 25, the sumof the emitter current 1C24 of the transistor 24 and the
emtter current 1C25 of the transistor 25 becones equal to the collector

current of the transistor 18. Hence 31 ICA=1/2 (lo - i) ... (11)
Rearranging for 1C24 and 1C251 we have 1C24 = 1/2 (lo - i) [1 - A VBE h]
(12) 1C5 =1/2 (lo - i) [1 +p VBEEHR] ... (13) The differential

anplifier formed fromthe transistors 22 and 23 is considered in |like
manner, and rearranging for the <collector current |IC22 of the transistor
22 and the «collector current 1C23 of the transistor 23, we have 1C22 = 1/2
(lo+1i) [1+AVBENh ... (14) 13 =1/2 (lo+i) [1- 0VBENh] ... (15)
The collector current 1C32 of the transistor 32 is equal to the sum of
| C23 and I025+ and u/éé V%E?Equat on (3) i? expressed as IC32 = 1C23 + 1C25
1/2(Io+|CA[1’ h]1+1/2(|%1 i) [1+EVBE/h] =To- O VBE/h i
lo - (% S if it | assuned t hat the capacitor 31
i s not eo%%i%’d‘gfn he Q:?‘lrc%rll ¢’ co?lec or current 1C28 of the

transi st or 281(%254 e:_quia)z t(oI(g he §’Jrq pf _ | gnggpg] | C24. t—l@@ye

The differential amplifier formed from the transistors 22
and 23 is considered in like manner, and rearranging for the
collector current Ipgg of the transistor 22 and the

collector current 1023 of the transistor 23, we have

The collector current Insgs of the transistor 32 is equal to
the sum of Inp3 and Ingg, and using Equation (3), is
expressed as

Iczz = Ic23 * lczs

+1/2 (Io - i) [1 + A Vgp/h]

Io - AVgg/h i = To - Vgpgp/2h 1 ... (16)
Likewise, if it is assumed that the capacitor 31 is not
connected in the circuit, the collector current Igog of the
transistor 28 is equal to the sum of Ipgs and Inoy. Hence

Ic23 = Igaz * Ig24

+1/2 (Io - i) [1 - A Vgg/hl

Io + AVBE/h i = Io + VCLR/Zh i .0 (17)

As it is, since the capacitor 31 is connected in the circuit
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1C23 = 1C22 + 1C24 = 1/2 (1o + i) [1 + 0 VBE/h] + 1/2 (1o - i) [1- A

VBE/h] =1lo + .VBEEh i =10 + VCLR/'2h i ... (17) As it is, since the
capacitor 31 is connected in the circuit 32 of Fig. 4, the AC conmponent
(VCLR/ 2h) i in Equation (17) is absorbed into the ground potential side

via the capacitor 31, and therefore, the collector current of the

transi stor 28 becones equal to lo. The transistors, 28 and 30, and the
transistors, 32 and 34, are respectively paired to forma mrror circuit,
but since the resistance value of the resistor 33 is slightly |ower than
that of the resistor 29, the voltage applied to the base of the transistor
30 is lower than the bias applied to the base of the transistor 34. \Wen
the voltage applied to the base of the transistor 34 is higher than the
vol tage appFied 40 the haseombohbiett (¥dpshseh) 30, ihhBqtaanshs(er)34s is
of f, which nmeans that when the base voltage of the tran- sistor 34 is

appr oxi netlesgreediainto the #Hrasngopobgetibhesitieansastbe 84pasiknrt he of f
state, so that alnost all the current flow ng through the resistor 35
flows intdlthendechherefons, thbeteahbestor S0rrgnt ofil yhei teanmastohe
transistor 34 is turned on is_ when the voltage applied to the base of the
transi st of8 3ASCPBEF seBerbwt e hECvol t age applied to the base of the tran-

The transistors, 28 and 30, and the transistors, 32 and
34, are respectively paired to form a mirror circuit, but
since the resistance value of the resistor 33 is slightly
lower than that of the resistor 29, the voltage applied to
the base of the transistor 30 is lower than the bias applied
to the base of the transistor 34. When the voltage applied
to the base of the transistor 34 is higher than the voltage
applied to the base of the transistor 30, the transistor 34
is off, which means that when the base voltage of the tran-
sistor 34 is approximately equal to the bias voltage, the
transistor 34 is in the off state, so that almost all the
current flowing through the resistor 35 flows into the
emitter of the transistor 30,

The only time that the transistor 34 is turned on is
when the voltage applied to the base of the transistor 34
falls below the voltage applied to the base of the tran-
sistor 30 because of the AC component. If the current
flowing through the resistor 35 is approximately equal to
the current flowing from the interconnected collectors of
the transistors 30 and 34 into the collector of the tran-

sistor 368, the DC component of the current has precedence
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sistor 30 because of the AC conponent. If the current flow ng through the
resistor 35 is approximtely equal to the current flowng fromthe

i nterconnected collectors of the transistors 30 and 34 into the collector
of the tran- sistor 36, the DC conponent of the current has precedence 33
since, as described above, the voltage applied to the base of the
transistor 30 is |lower than the bias applied to the base of the transistor
34, and because the resistors 29 and 35 have the sane resistance val ue,
the DC conponent flowing through the resistor 35 is equal to lo, so that
the DC conponent flowng into the collector of the transistor 36 is equal
to lo. The AC conponent flowing into the collector of the transistor 36 is
given as -(VCLR/ 2h)i', which corresponds to the difference between the DC
conponensihoeandst Hescuibedt abbkat, thewsoflteaget Apppdwer tsuppley b¥sieo t he
emtter of the transistor 34 via the resistor 35 when the voltage applied
to the bafetbé thensiahsirsBOr i841lhasrf 4hbentbguiliasoaprliled ¢w tthe vol t age
applied to the base of the transistor 30 because of tile AC conponent.
This AC kafponaénthe( VerRe2RYPT 3fts ehd Hareuss the Aesdemeasertd endt he
collector current of the transistor 32, -(VCLR/.2h)i, except that a portion
of its anphp¥edébrsselit sePisLeREs, veRBecolthEcPor cOBPPras toff lofd nE

Lransi stof, 38ghe und' Y0:Bokoss YSBAM o ThS LLoRks! Qhe 3§ and 38 form

component flowing into the collector of the transistor 36 is
equal to Io.

The AC component flowing into the collector of the
transistor 36 is given as —(VCLR/Zh)i’, which corresponds to
the difference between the DC component Io and the current
that flows from the power supply V to the emitter of the
transistor 34 via the resistor 35 when the voltage applied
to the base of the transistor 34 has fallen equal to or
below the voltage applied to the base of the transistor 30
because of the AC component. This AC component —(VCLR/Zh)i’
is the same as the AC component of the collector current of
the transistor 32, —(VCLR/Zh)i, except that a portion of its
amplitude is cut off,

Hence, the collector current of the transistor 36 is
given by Io —(VCLR/Zh)i’. The transistors 36 and 38 form a
mirror circuit, and the resistors 37 and 39 have the same
resistance value. Therefore, the collector current of the
transistor 38 is approximately equal to the collector
current of the transistor 36, which is given by Io -

(VCLR/Zh)i’. The collector of the transistor 38 is
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mrror circuit, and the resistors 37 and 39 have the sane resistance

val ue. Therefore, the collector current of the transistor 38 is
approximately equal to the collector current of the transistor 36, which
is given by 1o - (VCLR/ 2h)i'. The collector of the transistor 38 is 34
connected to the constant current source 40 which flows the DC conponent
current o fromthe power supply V toward the <collector of the transistor
38; therefore, the current flowing fromthe collector of the transistor 38
toward the resistor 41 is given by (VCLR/ 2h)i'. Since (VCLR/ 2h)i' is the
current portion of the inmage quality correction signal, the voltage of the
corrected | um nance signal Y is obtained by adding the correction voltage
(VCLR/ 2h)i'R2, where R2 is the resistance value of the resistor 41, to the

| uni nancg,,, gegQ@'d 15 49Pe oHQs 5L %%rév%utc@meawbs i A4 aguency

corrponent romthe expression , It can be seent

correcti op ¥ehipag@rts cAtrdinied by 1 UHY g r \WigAge \ﬂlﬁéﬁz@tm@é bet ween
the voltage VY of the |lum nance signal and the voltage VYL of the

| ow f r eqUeNqY GO TERh Ot ralndg JtdF P@CE he TR reAnNd Hh@furaddt pl yi ng the
result by a voltage whose gain is controlled by the voltage differenti al

VCLR r el afliomd nigo firlag adleolicodarsitiofr. ofeftdid ivithmyaw ttor B8y.tdwdtd udte ati ng
waveforms for various signal voltages, we will describe the operation of
the corr eetsiiantosi griali sgeriereat dy Y4 whet2h tife cdiorcedengifp/2h)i’ is
the current portion of the image quality correction signal,
the voltage of the corrected luminance signal Y' is obtained
by adding the correction voltage (VCLR/Zh)i’RZ, where R2 is
the resistance value of the resistor 41, to the luminance
signal 15 to be corrected, which contains the high-frequency
component. From the expression (VCLR/Zh)i’RZ, it can be
seen that the correction voltage is obtained by slicing the
voltage differential between the voltage VY of the luminance
signal and the voltage Vv of the low-frequency component of
the luminance signal and then multiplying the result by a
voltage whose gain is controlled by the voltage differential
VeLR relating to the color density.

Referring now to Fig. 5 illustrating waveforms for
various signal voltages, we will describe the operation of
the correction signal generator 14 where the color density
detection signal, the high-frequency component of the
luminance signal, and the luminance signal containing the
high-frequency component are inputted. 1In Fig. 5, the time
is plotted along the abscissa and the voltage along the

ordinate. Fig. 5A shows the voltage variation of the color
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detection signal, the high-frequency conponent of the |um nance signal, and
the I um nance signal containing the high-frequency conponent are inputted.
In Fig. 5 the tine is plotted along the abscissa and the voltage al ong
the ordinate. Fig. 5A shows the voltage variation of the color 35 density
detection signal 26 in the direction of decreasing density, wth the
nunmeral 42 indicating the level of the reference voltage of the constant
vol tage source 27. Fig. 5B shows the voltage variation of the |um nance
signal 15 containing the high-frequency conponent, while Fig. 5C shows
the voltage variation of the | owfrequency conponent 16 of the |um nance
signal stripped of its high-frequency com ponent. Further, Fig. 5D shows
signal voltage variations at the bases of the transistors 30 and 34, the

numer al éénsthiﬁ%kgegiggefg%%%ﬁg%%tqut%%&%ﬁ%%_ JHH JH“&&JEELZ%&PV 34

and 44 for the’transistor nuner al ndi cates the ripp

conponentensith,a% i tROItHR, nARREAN A2 NeAN: dat8 Yl aherN@A% 10To ft RG1e
hi gh-frequency conponent of the | um nance signal being applied to the base

of the trafsirshele 34.1thige. oFE thile0wD nd tIindnalo IMaldeaga wayd @ 7.0Nn Filg .t he
emtter of the transistor 34; this AC waveformis the voltage wavef or m of
t he corr édt showsi ghel volRiage Yardhadisnt e thlet dgenivamcat isdigrefl tlte
corrected |um nance signal Y produced by conbining the correction signal
and t he komiteandegsitipeah igbrtfaiequegciyheonppment, while Fig. 5C shows

the voltage variation of the low-frequency component 16 of

the luminance signal stripped of its high-frequency com-

ponent., Further, Fig. 5D shows signal voltage variations at

the bases of the transistors 30 and 34, the numeral 43

indicating the base voltage variation for the transistor 34

and 44 for the transistor 30.

The numeral 45 indicates the ripple component, such as
noise, appearing near the bias areas of the high-frequency
component of the luminance signal being applied to the base
of the transistor 34, Fig. S5E shows a signal voltage
variation at the emitter of the transistor 34; this AC
waveform is the voltage waveform of the correction signal.
Fig. 5F shows the voltage variation of the corrected
luminance signal Y’ produced by combining the correction
signal and the luminance signal containing the high-
frequency component. The signal voltage 43 shown in Fig. 5D
is produced by subtracting the high-frequency-component-
stripped luminance signal of Fig. 5C from the high-

frequency-containing luminance signal of Fig. 5B and then

controlling and amplifying the gain of the resulting signal
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frequency conponent. The signal voltage 43 shown in Fig. 5D is produced by
subtracting the hi gh-frequency-conponent- stripped |um nance signal of Fig.
5C fromthe high- frequency-containing |um nance signal of Fig. 5B and then
controlling and anplifying the gain of the resulting signal 36 in
accordance with the color density represented by the color density
detection signal 26 of Fig. 5A. The portions where the voltage | evel of the
signal voltage 43 is higher than the voltage | evel of the signal voltage
44 shown in Fig. 5D, i.e., the positive portions, are cut off in
accordance with the operation of the tran- sistors 30 and 34 illustrated in
Fig. 4, as a result of which the inage quality correction signal is
obt ai ned which consists only of the negative portions of the

hi gh- f r edue ey o relempenevitt hoft Hehec d om nbencel taf gred pe sentsdibwy i thd=i g. 5E. The
ripples, such as noise, appearing near the bias portions of the signal

vol t age 43 lare dgingd toutdedfefct itine il Afaldft Widorf4ection signal shown in
Fig. S5E is conbined with the [|um nance signal shown in Fig. 5B, to produce
t he correct ed TheuRfdic@ ssivthede vhsihtase Beyelbref the Hel&wk ect ed

| um nance signal Y shown.in Fi 5F, the positive portions of the

hi gh- f r eq@ert@F Sc dnpdrie it &re ﬁé‘g”irhrﬁ’}fanvc‘éus‘%%allevaﬁ‘r]e ofhdthenbigtaed, but

only the negatijve portions of, the high- frequyency conponent are anplified,
wi th t he VOIFHESs duahond THhifE + e{ﬂowe’d.e’Puﬂtther%ﬁ]e‘ﬁ“ﬁep%b‘a‘irﬁe portions

of the are cut off in accordance with the operation of the tran-

sistors 30 and 34 illustrated in Fig. 4, as a result of
which the image quality correction signal is obtained which
consists only of the negative portions of the high-frequency
component of the luminance signal, as shown in Fig. 5E. The
ripples, such as noise, appearing near the bias portions of
the signal voltage 43 are also cut off. The image quality
correction signal shown.in Fig. BE is combined with the
luminance signal shown in Fig. 5B, to produce the corrected
luminance signal Y' shown in Fig, 5F. In the corrected
luminance signal Y' shown in Fig. 5F, the positive portions
of the high-frequency component of the luminance signal are
not amplified, but only the negative portions of the high-
frequency component are amplified, with the ripples such as
noise removed. Furthermore, the negative portions of the
luminance signal are corrected in accordance with the
detected color density.

In this embodiment, the slice circuit is so constructed
as to cut off the ripples such as noise as well as the

positive portions of the high-frequency component of the
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| um nance signal are corrected in accordance with the detected col or
density. In this enbodinent, the slice circuit is so constructed as to cut
off the ripples such as noise as well as the positive portions of the

hi gh-frequency conponent of the 37 |um nance signal, but it will be noted
that by changing the resistance ratio of the resistors 33, 29, and 35, it
is possible to change the voltage val ue over which the high- frequency
conponent of the lum nance signal is cut off. Also, if it is desired to
cut off only the positive portions of the high-frequency conponent of the
| um nance signal and correct for the ripples such as noise, the resistors
33, 29, and 35, for exanple, should only be chosen to have the sane

resi stance value. In that case, the variations of the signal voltages wll
be as shownminabcg. ségnkilgs buDitEwdid Pesmhoweldhe haitgmal chalngdge: wavd at i ons
corresponding to those shown in Figs. 5D, E and F, and the other signal
vol t age virpastensearetiot oshdwe Fesds tolrsy 3dne 2% hansla®d ;as tt Hese shown in
Figs. 5A, B and C respectively. In Fig. 6D, a signal voltage 47 is the
base vol t B§&sdPlento Pgéﬁgiestté‘fe 30 148N vierd Uei gvex; vwhdcdhdhe hded- t he

| evel of _this voltage is equal, to the hias applied.tq the base of the
transi st of TSFUSRRY EgPPQBFP n°§i§ﬁ§ll§W6%ﬁnFﬁ Biignaege 1iss cuth@tdfane as the
e enecRePharTs b Hopiged o 8l e ChIPUERY poARIV ot fohs

of the high-frequency component of the luminance signal and
correct for the ripples such as noise, the resistors 33, 29,
and 35, for example, should only be chosen to have the same
resistance value. In that case, the variations of the
signal voltages will be as shown in Fig. 6.

Figs. 6D, E and F show the signal voltage variations
corresponding to those shown in Figs. 5D, E and F, and the
other signal voltage variations are not shown since they are
the same as those shown in Figs. 5A, B and C, respectively.
In Fig. 6D, a signal voltage 47 is the base voltage of the
transistor 30 shown in Fig. 4; as shown here, the level of
this voltage is equal to the bias applied to the base of the
transistor 34. The correction signal shown in Fig. 6E is
the same as the negative portions extracted from the high-
frequency component of the luminance signal shown in Fig.
6D. Furthermore, as can be seen from Fig. 6F, the amount of
correction applied to the luminance signal in accordance
with the color density can be made larger than that shown in
Fig. 5F, also for the ripple components such as noise con-

tained in the high-frequency component of the luminance
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6D. Furthernore, as can be seen fromFig. 6F, the anount of correction
applied to the lum nance signal in accordance wth the color density can
be made larger than that shown in Fig. 5F, also for the ripple conponents
such as noise con- tained in the high-frequency conponent of the |um nance
38 signal. Fig. 7 shows the waveforns of the various signal voltages for a
case in which the resistors 33 and 35 are chosen to have the sane
resi stance value while the resist- ance value of the resistor 29 is nmade
slightly smaller than the individual resistance value of the resistors 33
and 35. Simlarly to the foregoing exanple, Figs. 7D, E and F, correspond
to Figs. 5D, E and F, and Figs. 6D, E and F, respectively. The signal
voltage 46 shown in Fig. 7D indicates the base voltage of the transistor
30, whichigagy,shown, is set at a slightly higher level than the bias of
the signal "voltage 43 applied to the base of the transistor 34. The result
is the wavef orgyshowshoRsFiBe wEvelierfst Be tpesvhirieupoktigaas of the
hi gh-frequency conponent of the |um nance signal are suppressed. As can be
seen fromlhegesofvechedakaninanbéchi ghal r¥sisthows BA Ring. 3BFarehe anount
of correction applied to the lum nance signal can be made |arger, in
accor danckoggnhtehbarel thedeaset yesfigtanhe vadyat Whalpotheonssastthe
hi gh-frequency conmponent of the |um nance signal and also for those
porti onsapeet Halpespfi yhe resistor 29 is made slightly smaller than

the individual resistance value of the resistors 33 and 35.

Similarly to the foregoing example, Figs. 7D, E and F,

correspond to Figs. 5D, E and F, and Figs. 6D, E and F,

respectively. The signal voltage 46 shown in Fig. 7D

indicates the base voltage of the transistor 30, which, as

shown, is set at a slightly higher level than the bias of

the signal voltage 43 applied to the base of the transistor

34. The result is the waveform shown in Fig. 7E where the

positive portions of the high-frequency component of the

luminance signal are suppressed. As can be seen from the

corrected luminance signal Y' shown in Fig. 7F, the amount

of correction applied to the luminance signal can be made

larger, in accordance with the color density, for the

negative portions of the high-frequency component of the

luminance signal and also for those portions of the positive

portions thereof nearer to the negative portions.

(Embodiment 2)

Fig. 8 is a block diagram showing the configuration of

an image quality correction circuit according to another

embodiment (a second embodiment) of the present invention.
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portions thereof nearer to the negative portions. (Enbodinent 2) Fig. 8 is
a bl ock di agram showi ng the configuration of an inmage quality correction
circuit according to another enbodi nent (a second enbodi nent) of the
present invention. 39 The lum nance signal Y is inputted to a subtractor 4
through a lowpass filter 2 and also through a series circuit con- sisting
of a lowpass filter 48 and a delay circuit 49. Furthernore, the | um nance
signal Y is inputted to an adder 7 through a delay circuit 3. The | ow pass
filter 48 is chosen to have a higher cut-off frequency than that of the

| ow- pass filter 2. The delay circuit 49 delays the |lum - nance signal
inputted to it so that the phase of the |um nance signal passed through
the low pass filter 48 coincides with the phase of the | um nance signal
passed tMreodgimiteendeo\s-igrssl Y |itseriputitedtiera resgparstort e through
configuration of this enbodinment is the sane as that showmm in Fig. 3, and
t he sane %dr?pb‘r?é’fﬁss fdrld e A vt el 99y theoudiange safigerrereereds as t hose

used in Fig . I'n the inmage quallty correction circuit of this

enbodi msr‘FtlSttlﬁ’é; 1 Uit arfte %‘%Sgsnaﬁ AR ES cﬁﬁ%r%uiﬁwl%&ec’rwl‘ba”s% filter 2 is
subtract&d t he subtractor 4 fromthe nance si t hat eE)assed

t hrough tH&Y "k?af?S’ fihg &“m14§9f%ﬁ/|ﬁf§’ha%l He} ’rftﬁufoef f"r%qft‘fér&@d han the

| ow pass 7 ft,lhl tet;lrgh aar(]:fj ltar%ratcfrscudiet a3y.ed 'Itlrlher Olucgp-gahses dteifiyer Il{é:u{st aSho
chosen to have a higher cut-off frequency than that of the
low-pass filter 2. The delay circuit 49 delays the lumi-
nance signal inputted to it so that the phase of the
luminance signal passed through the low-pass filter 48
coincides with the phase of the luminance signal passed
through the low-pass filter 2. In other respects, the
configuration of this embodiment is the same as that shown
in Fig. 3, and the same components are designated by the
same reference numerals as those used in Fig. 3.

In the image quality correction circuit of this
embodiment, the luminance signal supplied through the low-
pass filter 2 is subtracted in the subtractor 4 from the
luminance signal that is passed through the low-pass filter
48 having a higher cut-off frequency than the low-pass
filter 2 and that is delayed through the delay circuit 49 to
achieve phase synchronization to the luminance signal
inputted through the low-pass filter 2. A desired high-
frequency component of the luminance signal is thus
obtained. This makes it possible to amplify a designated

band component of the luminance signal in accordance with
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achi eve phase synchroni zation to the |um nance signal inputted through the
| ow-pass filter 2. A desired high- frequency conponent of the | um nance
signal is thus obtained. This nmakes it possible to anplify a designated
band conponent of the |um nance signal in accordance with 40 the col or
density detection signal. By limting the band in the high-frequency area
inthis manner, when a carrier chrom nance signal and the |um nance

signal are separated fromthe conposite video signal, any chrom nance
subcarrier frequency conponents renmaining in the |um nance signal can be
removed before creating the correc- tion signal. Furthernore, wthout the
hi gh-frequency band |imting, the anobunt of correction applied to the

| um nance signal woul d becone excessive for portions where the |um - nance
si gnal chdlfescdnuptansitahdlatretriaulisisngl mage woul d  appear rat her
unnatural . Limting the high-frequency band has the effect of

appropriatel y B¥iktimg inde Yo Randrin doi detgonf eame ey tarehel ® it bance
signal. (Enbodinment 3) Fig. 9is bl ock di agram show ng, t he configuration
of an i mEgEHifal i‘ﬂf%dar r‘gaﬁliloerf' c?a}}rc‘m’tnaafb‘é%r%i’ﬁfba oa'éfﬂoftl'h%rlu frent (a
third enbodingy) of thelpre5|£ﬁ§£nanion The |um nance signal Y is

i nputted to % ‘cortiour” det'ector TORIRIS Kignatdes BHEPUt ¥ rom t he

contour dehfiffinale ISR G £ A NHY AR &PLLL L £Ing- 14 fgl aved
luminance signal can be removed before creating the correc-
tion signal. Furthermore, without the high-~frequency band
limiting, the amount of correction applied to the luminance
signal would become excessive for portions where the lumi-
nance signal changes abruptly, and the resulting image would
appear rather unnatural. Limiting the high-frequency band
has the effect of appropriately limiting the amount of
correction applied to the luminance signal.
(Embodiment 3) \

Fig. 9 is a block diagram showing the configuration of
an image quality correction circuit according to another
embodiment (a third embodiment) of the present invention.
The luminance signal Y is inputted to a contour detector 50,
A contour signal 56 outputted from the contour detector 50
is supplied to a variable gain amplifier 5. A delayed
luminance signal 57, also outputted from the contour
detector 50 but delayed to achieve phase synchronization to
the contour signal, is inputted to an adder 7. In other

respects, the configuration of this embodiment is the same

as that shown in Fig. 3, and the same components are
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| um nance signal 57, alsao outputted fromthe contour detector 50 but

del ayed to achi eve phase ‘'synchroni zation to the contour signal, is
inputted to an adder 7. In other respects, the configuration of this
enbodi nent is the sane as that shown in Fig. 3, and the sanme conponents
are 41 designated by the sane reference nunerals as those used in Fig. 3.
Fig. 10 is a block diagramshow ng the configuration of the contour
detector 50. The lum nance signal Y is inputted to a subtractor 53 and
also to a delay circuit 51 which introduces a delay of a very snall anpunt
of time, for exanple, of the order of 100 ns. The del ayed | um nance

signal 57 outputted fromthe delay circuit 51 is outputted fromthe contour
detector, while the sanme del ayed | um nance signal is inputted to
subtractors 53 and 54 and also to a delay circuit 52 that has a simlar
del ay chategisrgtsad dx othe gangfrefrrentayneierals &9 thgee | wpedahee si gnal
del ayed through the delay circuit 52 is inputted to the subtractor 54.
Qut put si%ﬁﬁﬂ fromthe subtractors 53 and 54 are supplied to an adder 55,

from whi ch the, contour, si 6 is outputted. In the contour detector 50,
the i nput ted TR mabaS o dilack 4 SogSat BRomrinohhe HeoBit By o § S0, 05 51
and 52, il e the subtractor syptracts. the | um nan signal Y,  directly
i nput t ed t)['f{;e i OO t eet?%trﬁﬁa%g'e s1 Yhat VHadRd” 2Rty *1d Thpdt tea

to a subtractor 53 and also to a delay circuit 51 which
introduces a delay of a very small amount of time, for
example, of the order of 100 ns. The delayed luminance
signal 57 outputted from the delay circuit 51 is outputted
from the contour detector, while the same delayed luminance
signal is inputted to subtractors 53 and 54 and also to a
delay circuit 52 that has a similar delay characteristic to
that of the delay circuit 51. The luminance signal delayed
through the delay circuit 52 is inputted to the subtractor
54, Output signals from the subtractors 53 and 54 are
supplied to an adder 55, from which the contour signal 56 is
outputted.

In the conﬁour detector 50, the inputted luminance
signal Y is passed through the delay circuits 51 and 52,
while the subtractor 53 subtracts the luminance signal Y
directly inputted to it from the luminance signal passed
through the delay circuit 51. The output signal of the
subtractor 53 represents preshoots which are outputted as
positive at the right edge of an image and as negative at
the left edge of the image. On the other hand, in the

subtractor 54, the luminance signal passed through the delay
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through the delay circuit 51. The output signal of the subtractor 53
represents preshoots which are outputted as positive at the right edge of
an i mge and as negative at the left edge.of the image. On the ot her hand,
in the subtractor. 54, the |lum nance signal passed through the delay 42
circuit 52 is subtracted fromthe |um nance signal fed from the del ay
circuit 51. The output signal of the subtractor 54 represents overshoots
whi ch are outputted as positive at the left edge of an inage and as
negative at the right edge of the imge. In the adder 55, the preshoots
outputted from the subtractor 53 and the overshoots outputted fromthe
subtractor 54 are summed, to obtain the contour signal 56. The phase of
the contour signal 56 coincides with the phase of the lum nance signal 57
outputted fromt del a ircuit _51. t hi,s i mage .qual.it &£ rrection
circuit %FES?lfhgg FﬁaaébgﬁﬁF¥F9 EXR™p 80#?3&93&039 %FF& e ? Je

qual ity orrection.circui of .t he f 0|n I ent I

enbodineﬁge ei%ﬂtSbFCHétegilon hetﬁog uge n%qgﬁqape%tﬁygtgg%gggilon

Sl oral ' kE, HBRfeb@nfS! 86ErLABARLINN LROANENGN BATRANC T Bosie vetdlnance

si gnal . vel a circurt tor obtaining the secon erlvatlve of

the lum;ppa 8?1;5.58@@' @nqne&hsget thia b ta@enggateh%ngtv@h@esqw keigesed  as

t he contour getector shomm in Is also possible to use a CIrCUIt
in which,khephi gmagéequemmtﬁé Qfﬂdetx‘h%sl umh@amswowml At uditeRCtirsm

extracted using a high-
the subtractor 53 and the overshoots outputted from the
subtractor 54 are summed, to obtain the contour signal 56.
The phase of the contour signal 56 coincides with the phase
of the luminance signal 57 outputted from the delay circuit
51. With this image quality correction circuit also, the
image quality can be corrected, as with the image quality
correction circuits of the foregoing embodiments.

In this embodiment, a contour detection method used in
an aperture correction circuit is used to detect the high-
frequency component of the luminance signal. Alternatively,
a circuit for obtaining the second derivative of the lumi-
nance signal and extracting the resulting values may be used
as the contour detector shown in Fig. 9. It is also
possible to use a circuit in which the high frequencies of
the luminance signal are directly extracted using a high-
pass filter,

(Embodiment 4)
Fig. 11 is a block diagram showing the configuration of

an image quality correction circuit according to another

embodiment (a fourth embodiment) of the present invention.
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pass filter. (Enmbodinent 4) Fig. 11 is a bl ock di agram show ng the
configuration of an inmage quality correction circuit according to another
enbodi ment (a fourth enbodi nent) of the present invention. 43 A carrier
chrom nance signal C, which is delayed so that its phase coincides with

t he phase of the high-frequency conponent of the | um nance signal
outputted fromthe subtractor 4, is inputted to a full-wave rectifier
circuit 59. The carrier chrom nance signal C outputted fromthe full-wave
rectifier circuit 59 is passed through a lowpass filter 69 where the
chrom nance subcarrier frequency com ponents are renoved before it is
supplied to the variable gain anplifier 5. In other respects, the
configuration of this enbodinment is the sane as that shown in Fig. 3, and
the sane A ocrmponient schirendesignat hdy ¢ hevlsbole iefde baxed senthabsibs
those used in Fig. 3. According to this inmage quality correction circuit,
after ful IRhgRR GG ¥dent brh tthowesheo f uthe aigh-feequeney circuit 59,
the carrier chrom nance sigpaI,C is stripped of the subcarrjer wave

conponent SYPIHNY R phs Typigaheggst PLoPOFEHeNETeY HREection signal

tional, , to the color density is obtained. Then, | d i th
the col or TS terbotd Dot THUHATd 1501 1 O THE* Ok $abL? TFT 1T BFOREE ¢ he

variabl e %-n WéiéalrerrieSr Ccﬂ'mgn(\){éargcbee glaél!;]al C outputted from the
full-wave rectifier circuit 59 is passed through a low-pass
filter 69 where the chrominance subcarrier frequency com-
ponents are removed before it is supplied to the variable
gain amplifier 5. In other respects, the configuration of
this embodiment is the same as that shown in Fig. 3, and the
same components are designated by the same reference
numerals as those used in Fig. 3.

According to this image quality correction circuit,
after full-wave rectification through the full-wave
rectifier circuit 59, the carrier chrominance signal C is
stripped of the subcarrier wave components by the low-pass
filter 69, and a color density detection signal proportional
to the color density is obtained. Then, in accordance with
the color density detection signal fed from the low-pass
filter 69, the variable gain amplifier 5 controls the gain
with which to amplify the high-frequency component of the
luminance signal. This operation is the same as that of the
image quality correction circuit illustrated in Fig. 3.
Extraction of the high-frequency component of the luminance

signal and correction of the luminance signal are also done
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with which to anplify the high-frequency conponent of the | um nance
signal. This operation is the sane as that of the image quality correction
circuit illustrated in Fig. 3. Extraction of the high-frequency conponent
of the lum nance signal and correction of the |um nance signal are al so
done 44 in the sane mariner as previously described. In this enbodinent,
the nmeans for detecting the color density from the carrier chrom nance
signal Cis used in conmbination with the nmeans for extracting the

hi gh-frequency conponent of the |um nance signal as used in the inmage
quality correction circuit showmn in Fig. 3. Alternatively, the nmeans for
detecting the color density fromthe carrier chrom nance signal C nay be
used in conmbination with the neans for extracting the high-frequency

conmponent, of _.the |um nance signal as ed, in e i m jty correction
circuit sibWi® iSHS (HAH 45 %?V]ﬁug%jfb.d?:%?{ eer(%' agﬁ%l -%N%stve rectifier
circuit Qﬁ% b d inst ead - tifiq i It

( Embodi nent %fi“%ﬁgt’ 1‘9%? S arg%o%%ed%%%ér%yﬂ%o%\n@%gé% (gltc%ér:l %gﬁ*aﬁ%’r‘] of an

| mge qu%lget Yo ST ECT ML 6 fttld  2GELHI0; & 0, 80Pt NET o PRAlL TRt {enfifth
enbodi nent) of the present invention. The chrom nance signal | is inputted

to a varighl e rAbififdt 60 VRO O Pi g9 Rl cdBpdeent oo Ehe | - wave
rectifier 10. The chrom nance signal Qis inputted to a
luminance signal as used in the image quality correction
circuit shown in Fig. 3. Alternatively, the means for
detecting the color density from the carrier chrominance
signal C may be used in combination with the means for
extracting the high-frequency component of the luminance
signal as used in the image quality correction circuit shown
in either Fig. 8 or Fig. 9. Further, a half-wave rectifier
circuit may be used instead of the full-wave rectifier
circuit 59.
(Embodiment 5)

Fig. 12 is a block diagram showing the configuration of
an image quality correction circuit according to another
embodiment (a fifth embodiment) of the present invention.
The chrominance signal I is inputted to a variable gain
amplifier 60, whose output signal is fed to a full-wave
rectifier 10. The chrominance signal Q is inputted to a
variable gain amplifier 61, whose output signal is fed to a
full-wave rectifier 12. A microcomputer 62 supplies a
control signal 70 to control the gain of the variable gain

amplifiers 60 and 61. In other respect, the configuration

of this embodiment is the same as that shown in Fig. 3, and
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variable gain anplifier 61; whose output signal is fed to a full-wave
rectifier 12. A mcroconputer 62 supplies a control signal 70 to control
the gain of the variable gain anplifiers 60 and 61. In other respect, the
configuration of this enbodinent is the sane as that shown in Fig. 3, and
45 the sanme conponents are designated by the sanme reference nunerals as
those used in Fig. 3. A signal representing the value of an output voltage
of a digital/analog converter or a signal representing the value of a

vol tage created by snoothing a pulse width nodulation output is used as
the control signal 70 supplied to the variable gain anplifiers 60 and 61.
In the image quality correction circuit of this enbodinent, the variable
gain anplifier 60, whose gain for anplification is controlled in

accor dancetuit BahBecyabbagat¥ahve abstiBaateabyolinsi Gade 7Q raURRlHed from
the mcroconmputer 62, anplifies the chrom nance signal | and supplies the

anplified sugaahltsoakhehbukl unade ihegtigfi 8. 10. The variable gain
anplifier 61, whose gain for anplification is <controlled in |ike manner,
anplifies the chAomidanderspgraknt@ngndhsupplliues offhenawpltiplitesoditgugal t o
the full-wave rectifier 12. The full-wave rectifiers 10, 12 and the adder
13 operat ecfnat Aégshpd/anaheE asnvartke pwage sqgakilt yepreseadtingn toier cui t
shown in Fig. 3. In this enbodiment also, the adder 13 outputs a color
density dey@éppoﬁfspgﬁgﬂtage created by smoothing a pulse width

modulation output is used as the control signal 70 supplied
to the variable gain amplifiers 60 and 61. 1In the image
quality correction circuit of this embodiment, the variable
gain amplifier 60, whose gain for amplification is
controlled in accordance with the voltage value of the
control signal 70 supplied from the microcomputer 62,
amplifies the chrominance signal I and supplies the
amplified signal to the full-wave rectifier 10. The
variable gain amplifier 61, whose gain for amplification is
controlled in like manner, amplifies the chrominance signal
Q@ and supplies the amplified signal to the full-wave
rectifier 12. The full-wave rectifiers 10, 12 and the adder
13 operate in the same manner as in the image quality
correction circuit shown in Fig. 3. In this embodiment
also, the adder 13 outputs a color density detection signal
corresponding to the color density. This color density
detection signal corresponds to the sum of the absolute
value of the chrominance signal I and the absolute value of
the chrominance signal Q; therefore, by controlling the

amplitude of the chrominance signals I and Q by the
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corresponding to the color density. This color density detection signal
corresponds to the sum of the absolute value of the chrom nance signal

and the absol ute value of the chrom nance signal Q therefore, by
controlling the anplitude of the chrom nance signals | and Q by the 46

m croconputer 62, the anplitude of the color density detection signal can
al so be controlled at the sane tine. This nmeans that the gain of the

hi gh-frequency com ponent of the |um nance signal anplified by the
variable gain anplifier 5 is controlled by the m croconputer 62, which
further neans that the amount of correction itself, by which the corrected
| um nance signal Y' is produced, is controlled by the m croconputer 62.
Wth this configuration, the anount of correction applied to the |um nance
signal can be changed using the mcroconputer, according to the kind of
the pictur@isrgéahpudert 62t henhpr ahplenaas of the vbewer dehkiwyl | al so be

noted that the circuit section consisting of the variable gain anplifier
60 and ful devaveiorctighel d¢B8naallsbhbeckbatirbllsdchitomnheosamst itigeof the
variable gain anplifier 61 and full-wave rectifier 12 can be constructed
easily by usingThisfweanguibetntheagrabl efgéhr anghr-firenueRgyt kem- i nst ead
of using the m croconputer 62, the control signal 70 used to control the
gai n of theopaptapfethgalumanpnrei eigned, agplipdhyedebyr hredagdirdea vol t age

gain amplifier 5 is controlled by the microcomputer 62,

which further means .that the amount of correction itself, by

which the corrected luminance signal Y' is produced, is

controlled by the microcomputer 62.

With this configuration, the amount of correction

applied to the luminance signhal can be changed using the

microcomputer, according to the kind of the picture signal

or to the preferences of the viewer. It will also be noted

that the circuit section consisting of the variable gain

amplifier 60 and full-wave rectifier 10 and the circuit

section consisting of the variable gain amplifier 61 and

full-wave rectifier 12 can be constructed easily by using a

four-quadranﬁ variable gain amplifier.

Further, instead of using the microcomputer 62, the

control signal 70 used to control the gain of the variable

gain amplifiers 60, 61 may be created using a voltage

settable by a variable resistor. 1In this case also, the

amount of correction applied to the luminance signal can be

changed according to the preferences of the viewer,

(Embodiment 6)

Fig. 13 is a block diagram showing the configuration of
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settable by a variable resistor. In this case also, th

correction applied to the [um nance signal can be 1chaﬁgegnggggr3{ng to the
preferences of the viewer. (Enmbodinment 6) Fig. 13 is a block diagram
showi ng the configuration of 47 an inage quality correction circuit
according to another enbodiment (a sixth enmbodi ment) of the present
invention. In the figure, the reference numeral 1 designates a color
density detector, and 78 indicates a high-frequency conmponent detector for
detecting the high-frequency conponent of the I|um nance signal. The

lum nance signal Y is inputted to an inversion circuit 11 as wel | as to
the lowpass filter 2 and the delay circuit 3. The output signal 79 of
the subtractor 4 represents the high-frequency conponent of the | um nance

Rand e cusmn isighal cot e AG R R e s T 70"
i B er 5 The QUpaL, sl of he e SLan sl culeddialse I
i ST By AR, | oSl v
configuration of, this ' . 18 ' : : ’
(ho ' Sareredhorian s HE"dH L s R IS e numer s a5 ™"
componenéldé%ector for detecting the high-frequency
component of the luminance signal. The luminance signal Y
is inputted to an inversion circuit 11 as well as to the
low-pass filter 2 and the delay circuit 3. The output
signal 79 of the subtractor 4 represents the high-frequency
component of the luminance signal and is inputted to the
variable gain amplifier 5., On the other hand, the output
signal of the adder 13 is supplied as an input to a multi-
plier 9. The output signal of the inversion circuit 11 also
is supplied to the multiplier 9, whose output is then fed to
a low-pass filter 8. The output signal of the low-pass
filter 8 is applied to the control terminal of the variable
gain amplifier 5. 1In other respect, the configuration of
this embodiment is the same as that shown in Fig. 3, and the
same components are designated by the same reference
numerals as those used in Fig. 3.

In this embodiment, a signal corresponding to the color
density is outputted from the adder 13, but this output
signal of the adder 13 cannot be said to be optimum as the
color density detection signal contemplated under the

present invention. This is because the amplitude ratio of
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In this enbodi ment, a signal corresponding to the color density is
outputted fromthe adder 13, but this output signal of the adder 13 cannot
be said to be optinumas the color density detection signal contenpl ated
under the present invention. This is because the anplitude ratio of 48 the
| um nance conponent is not reflected in the output signal, as described
above. To address this, in the present enbodinent the output signal of the
adder 13 corresponding to the color density and the inverted | um nance
signal outputted fromthe inversion circuit 11 are nultiplied together in
the nultiplier 9. The output of the multiplier 9 is supplied as a color
density detection signal 26 to the variable gain anplifier 5 via the

| ow-pass filter 8. The <color density detection signal 26 is created by

correcting thle 19uiRuhce Q:'E%leo%fenttheisaqgﬁr xiléhce%fe%ﬁﬁqu{kg dfr e col or

density to a relatively low level for a color of hig um - nosity and to a
rel atively kiighallgvels deisca i¢eldombeivd . owrd wWadiesid Whikhe ipwiRass dddfer 8

is provided to renove the high-frequency conponent of the inverted

| um nance siegibaldimeott diheed uitputthe igutaduto fSitgrealadafe it e U drigddald hg

t hereby preventing the gain of the high-frequency conmponent from dropping

or distorti&a thencldionygdeasddd asda thesdintveaft eidhd unganamazortirgrialof t he

variable gain anplifier 5. Fig. 14 shows the waveforns of the various

si gnal s for cuéppltiedi Agommhd hepdnaeirgd oaf critreuddl drl daeresimud tdatldetdr 1
together in the multiplier 9. The output of the multiplier
9 is supplied as a color density detection signal 26 to the
variable gain amplifier 5 via the low-pass filter 8. The
color density detection signal 26 is created by correcting
the output signal of the adder 13 corresponding to the color
density to a relatively low level for a color of high lumi-
nosity and to a relatively high level for a color of low
luminosity. The low-pass filter 8 is provided to remove the
high-frequency component of the inverted luminance signal
contained in the output signal of the multiplier 9, thereby
preventing the gain of the high-frequency component from
dropping or distortion from being caused as a result of the
gain control of the variable gain amplifier 5.

Fig. 14 shows the waveforms of the various signals for

explaining the operation of the color density detector 1.
In Fig. 14, 14A shows the inverted luminance signal
outputted from the‘inversion circuit 11, wherein 82
indicates a reference voltage for the inverted luminance

signal to be inputted to the multiplier 9, i.e., the

difference between the inverted luminance signal voltage and
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:Evglgioﬁ4éi}gﬁifhiﬁs &Egr;?xeg;ed_lgninance signal outputted fromthe

. . . i ndi cates a reference

hp¥erted | um nance signal to be inputted to the nultiplygltggeifgr t?ﬁe

r|fference between the inverted | um nance signal voltage and h9 ihé’

tﬁeegﬁrfsprﬁgﬁagg ?iBlzhgagdth thﬁ mul tiplication operation performed by

; e chrom nance signal |, wh i i ndi

?U{Ffaéence vol t age fpr t he chrom nance signalgl to be iﬁ;ﬁ;?eg3tgnghgates

indicatgg ;ect}fler 10; 14C shows the chrom nance signal Q wherein 84

| ndl cat reference voltage for the chrom nance signal Qto be inputted

; t'?' gll-mavg rectifier 12; 14D shows the waveformof the full-wave

mﬁc ified chrom nance signal | outputted fromthe full-wave rectifier 10
erein 85 indicates a reference voltage for the full-wave rectified ’

chr oni napge rsifghande & lhagenBe tied used He ddeemuld:ivigeatSitdhs t he

waveform of the full-wave rectified chrom nan i
_ Il - . om nance signal oyt
the ful lbpeawe ileCtddriferrmbd byherhei muBGHMQ:é’ﬁesMaBgr%?‘E’fgen%éépsgf ?gggr?(r;}

g.g,e ];.Z::lc-l%rderﬁtﬁel ];jfgcimlcgﬁr,g%neaqr;ieq ?é?ggig’g%#%%_tgesbfa :axnéa %tri[;]egrg%e;[ 0t lhe adder
representing the color density given as tﬂ sum of 1 .,Eéﬁé- &ggg rectified
tcﬂreogni nﬁ/;ul:letagegrfmrs thearrh Qe h B7A" S’i it €% a“?rglf erence vol tage for
mul t | p?i@*u(é-?wrézi%pfencdt'in o 10§ ey £O1 A, FeNSid Yok PolEnd AP £End D Qe
wherein 84 indicates a reference voltage for the chrominance
signal Q to be inputted to the full-wave rectifier 12; 14D
shows the waveform of the full-wave rectified chrominance
signal I outputted from the full-wave rectifier 10, wherein
85 indicates a reference voltage for the full-wave rectified
chrominance signal I to be inputted to the adder 13; 1l4E
shows the waveform of the full-wave rectified chrominance
signal Q outputted from the full-wave rectifier 12, wherein
86 indicates a reference voltage for the full-wave rectified
chrominance signal Q to be inputted to the adder 13; 14F
shows the output signal of the adder 13, i.e., the signal
representing the color density given as the sum of the full-
wave rectified chrominance signals I and Q wherein 87
indicates a reference voltage for the signal corresponding
to the color density to be inputted to the multiplier 9; 14G
shows the output signal of the multiplier 9, wherein 88
indicates a reference voltage for the waveform 14G, the
reference voltage level indicating the absence of color; and

14H shows the color density detection signal 26 outputted

from the low-pass filter 8, wherein 89 indicates a reference
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shows the output signal of the nmultiplier 9, wherein 88 indicates a
reference voltage for the waveform 14G the reference voltage |evel .
indicating the absence of color; and 14H shows the color density detection
signal 26 outputted fromthe lowpass filter 8, wherein 89 indicates a
reference 50 voltage for the color density detection signal 26 to be
inputted to the variable gain anplifier 5 the reference voltage Ievel

i ndi cating the absence of color. The operation of the color density
detector 1 will be described belowwith reference to Fig. 14. Fig. 14
shows the waveforns obtained when a color bar signal is processed in the
color density detector 1 in the image quality correc- tion circuit O the
present enbodi nent. When the chrom - nance ngna} | of 14B ;ﬁ fuIL-mave
rectified by the ful]- ve rectifjer 10 with reference to e reference
vol t age 83?(’°tlﬁ;ea%ﬁa\fje Tor' Mo rcje%‘tﬁ]t*s‘f i?h%ee%’s‘ﬁ} ke h%G_’??lr‘mﬁlganpteh
si gnal of . 1S | | -wave rectified by t full-wave rectijfier Wi
re?eren(?e toljr‘#}%gtreed; Le{:roent\(l%\(,feie Wiy @p1 haé"@a\/{e]feol? n%l\faotfhﬂ4ﬁe?%%‘2'|‘$?. The
wavef orm 14 f | -wayve, rect)fied chrom nance sjgnal | and the
wavef or m 1430&1& at%{J;qTe&}I%l- \/\l/a\,}@élCr&et?tq}éfiéehae cafclbrsoerﬁ‘cneanoctg C’s‘?jg 1 Q are added

together in the addelopbha dih W1e MiRSWd1d:S ddifss RVEIQIRISR d111 B8 87

assunmed here that the voltage |l evel representing the reference Vv

i s out put t ediewhern Hetle beudht ageH awdleraicd e Nefer ence vold agep 83,.and 84
ar e
the waveforms obtained when a color bar signal is processed

in the color density detector 1 in the image quality correc-
tion circuit of the present embodiment. When the chromi-
nance signal I of 14B is full-wave rectified by the full-
wave rectifier 10 with reference to the reference voltage
83, the waveform of 14D results. Likewise, when the
chrominance signal Q of 14C is full-wave rectified by the
full-wave rectifier 12 with reference to the reference
voltage 84, the waveform of 14E results. The waveform 14D
of the full-wave rectified chrominance signal I and the
waveform 14E of the full-wave rectified chrominance signal Q
are added together in the adder 13, and the result is the
waveform 14F. It is assumed here that the voltage level
representing the reference voltage 87 is outputted when the
voltage levels of the reference voltages 83 and 84 are
inputted to the adder 13. When the inverted luminance
signal of 14A as the reference voltage 82 and the signal
waveform of 14F multiplied together in the multiplier 9, the
waveform 14G results. The reference voltage 82 is the zero

level of the inverted luminance signal 14A for multipli-
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inputted to the adder 13. Wen the inverted | um nance signal of 14A as the
ref erence voltage 82 and the signal waveform of 14F nmultiplied together
inthe nultiplier 9, the waveform 14Gresults. The reference voltage 82 is
the zero |level of the inverted | um nance signal 14A for nmultipli 51
cation, while the reference voltage 87 is the zero |l evel of the signal 14F
for multiplication. The reference voltage 88 1is the zero level for the
result of the multiplication and represents the voltage | evel when no
color is present. The waveform 14H results when the waveform 14G is
stripped of its high-frequency conponent through the | ow pass filter 8.
The reference voltage 89 represents the voltage | evel when no color is
present. Fromthe observation of the waveform 14H, in conjunction with the
previously given Table 1, it can be seen that the anplitude is increased
in the digadcitdron whoiflelddreas Ry 4nigh-¥o kpgncd/’ compormenze emdleve l eeificed in
the direction of jincreasing high-frequency conponent. Fig. 15 shows a

nodi fi ed tdearfiignak 4l 5t bl ca . 1The ppfanenegeveo Lkt $ainde
signal Y is inputted _ directly to the inversion circujt. 11, while in Fig.
15, the 1ovltT &fFhAPY nﬁhﬁ6”%?“¥%e°ﬁsu?ﬁ?na{h‘b]et%?]gh%ﬁ‘t’p%\%s%%ld t hr ough

the | filt is | ' ' ircuit 11.
Fur t hor mOAPr a9 . s v AR 9YTh afver ke St Rer B (AR08 n TG 11 oo

gf aL?ngLll%{ve%dfhée&geMlFrreVélﬁéJ‘%thPV‘ErP@Sv?aJé%éxen'i Pag PHE L O 1S §O0F T Quration

its high-frequency component through the low-pass filter 8.
The reference voltage 89 represents the voltage level when
no color is present. From the observation of the waveform
14H, in conjunction with the previously given Table 1, it
can be seen that the amplitude is increased in the direction
of decreasing high-frequency component and is reduced in the
direction of increasing high-frequency component.

Fig. 15 shows a modified example of the sixth embodi-
ment. In Fig. 13, the luminance signal Y is inputted
directly to the inversion circuit 11, while in Fig. 15, the
low-frequency component 16 of the luminance signal passed
through the low-pass filter 2 is inputted to the inversion
circuit 11. Furthermore, in Fig. 13, the multiplier 9 and
the variable gain amplifier 5 are coupled together via the
low-pass filter 8, but in the configuration of Fig. 15, the
low-pass filter 8 is eliminated. The configuration of Fig.
15 is effective when the cut-off frequency of the low-pass
filter 2 is sufficiently low to ensure that the high-
frequency component of the inverted luminance signal that

can adversely affect the processing for variable gain
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| ow-pass filter 8 is elimnated. The configuration of Fig. 15 is effective
when the cut-off frequency of the lowpass filter 2 is sufficiently lowto
ensure that the high- frequency conponent of the inverted |um nance signal
that can adversely affect the processing for variable gain 52
anplification, as previously nentioned, does not remain in the color
density detection signal 26 outputted fromthe nultiplier 9. The resultant
color density detection signal 26 is substantially the sane as that shown
in Fig. 14H 1In the configurations of Figs. 13 and 15, the chrom - nance
signals I and Q may be replaced by the color-differ- ence signals R Y and
B-Y; in that case also, substantially the sane effect can be obtai ned.

Fig. 16 shows a nodified exanple of the high-frequency conponent detector
78 shown in Fig. 13. The lum nance signal Y is inputted to a delay circuit
81, and al sempdidichitghnpass birktvénu8Q ywmeth ioumieplyt $loz shinght- fre@@IeNGH
signal 79. The delay circuit 81 outputs a |um nance signal 75 containing
t he hi gh-fr&haereyoconposdtty. dehecltiigh- pagsalf 26t eutPh teetdr datosn amley t he

hi gh-frequency conmponent from the |um nance signal Y, and outputs it as

t he hi gh-fr@t}iéhe}leﬁ gmal The vkiseh tieati sederedens ittlye dedreicdhilom gdigmal
anplifier 5. _shown in Fig. 13. On the other hand, the uncorrected

| uni nance sPBndp PgbaéPagé&lﬂﬁrébﬁhsﬁﬁé a8l &hagi shewn dnsFigas lddl.achi eve

h nchroni zat i hi gh-frequenc
phase synchro ?% %Retgo%??gur tionsqof igs. 13 and 15, the chromi-

nance signals I and Q may be replaced by the color-differ-
ence signals R-Y and B-Y; in that case also, substantially
the same effect can be obtained.

Fig. 16 shows a modified example of the high-frequency
component detector 78 shown in Fig. 13. The luminance
signal Y is inputted to a delay circuit 81, and also to a
high-pass filter 80 which outputs a high-frequency signal
79. The delay circuit 81 outputs a luminance signal 75
containing thg high-frequency component. The high-pass
filter 80 extracts only the high-frequency component from
the luminance signal Y, and outputs it as the high-frequency
signal 79 which is inputted to the variable gain amplifier 5
shown in Fig. 13. On the other hand, the uncorrected
luminance signal is delayed through the delay circuit 3 so
as to achieve phase synchronization to the high-frequency
signal 79 delayed due to the processing through the high-
pass filter 80, and is then inputted to the adder 7 of Fig.
13 as the luminance signal 15 containing the high-frequency
component.

(Embodiment 7)
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signal 79 del ayed due to the processing through the high a i
_ _ ( - ss filter
and is then inputted to the adder 7 of Fig. 13 as theglunPnance signa?oiS

cont ai ning the high-frequency conponent. (Enbodinent 7) 53
bl ock di agram showi ng the configuration of a color denéity

Fig. 17 is a
detector in an

image quality correction circuit according to another enbodinent (.a

seventh enbodi- nent) of the present invention. The numeral
full -wave rectifier where the inputted carrier chron nance
full -wave rectified to produce a signal corre- sponding to t

90 designates a
signal Cis
he col or

density. This signal is inputted to the multiplier 9. The configuration

other than the color density detector is the sane as that s

hown in Fig.

13. In Fig. 17, the carrier chrom nance signal Cis in

full -wave rectlfler 90 which then outputs g corpgttgﬁd}g e t he
col or densit ¥.igrhild sisgralblasdy A St‘d’“f’fﬂeg q[hepLﬁO'bé %s‘g t1dpalgr(;€3 in

t he exanpl e of Flg 13; when the col or, bar Sﬂﬂﬁ? Agggg{p t he
resul ti g codtogutdedisgrial 4%$%%£ﬂﬁnﬁ2u%%/%Wﬂ§e 1t c signal of Fig. 14F

but
but cont 3, har o 65, oL BR e iwwww

Ier ed to t

be notedle

e multiplier 9.

Subsequent proce sing is the s thappd | -
%1 féh egent i3 aqﬁhqﬁhlg dllusdfai esoi e &l gnatss 4t W |

r equency

full-wave rectifier where the inputted carrier chrominance

signal C is full-wave rectified to produce a signal corre-

sponding to the color density. This signal is inputted to

the multiplier 9. The configuration other than the color

density detector is the same as that shown in Fig. 13.

In Fig. 17, the carrier chrominance signal C is

inputted to the full-wave rectifier 90 which then outputs a

signal corresponding to the color density. This signal

corresponds to the output of the adder 13 in the example of

Fig. 13; when the color bar signal is inputted, the

resulting output signal is essentially the same as the

signal of Fig. 14F but contains harmonics of the chrominance

carrier frequency. The signal output from the full-wave

rectifier 90 is fed to the multiplier 9, Subsequent

processing is the same as that illustrated in Fig. 1

3' It

will be noted, however, that not only the high-frequency

component of the inverted luminance signal but also

the

harmonics of the chrominance carrier frequency are removed

by the action of the low-pass filter 8, so that the

signal

outputted from the low-pass filter 8 in Fig. 17 is essen-

tially the same as the color density signal outputted from
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conponent of the inverted |um nance signal but also the harnonics of the
chrom nance carrier frequency are renoved by the action of the | ow pass
filter 8 so that the signal outputted fromthe |Iow pass filter 8 in Fig.
17 is essen- tially the sanme as the color density signal outputted from 54
the color density detector | in Fig. 13. (Enbodinment 8) Fig. 18 is a

di agram showi ng the configuration of a color density detector in an inage
quality correction <circuit according to another enbodi ment (an eighth
enbodi ment) of the present invention. In Fig. 18, the color-difference
signal RY is inputted to a maxi numvalue detection circuit 97 and also to
a nultiplier 91. The <color-difference signal B-Y also is inputted to the
maxi num val ue detection circuit 97 and the nultiplier 91. The output of
the nultiplier 91 is fed to a coefficient nultiplier 92 acting as an
anplifier citheuicolathelensittyi sletradttdmplli eich i clokfficient k to produce a
signal 98 expressed as k(R Y)(B-Y). This signal is inputted to the
naxinun1valdé£ﬂ%¥¥¥ﬂqqﬁ1&9ircuit 97. The maxi mum val ue detection circuit 97
outputs a color density detectjon signal 26. The confjguration other than
the col or density 1&etléeticy & diadradh i ol dthdihes i idi B igionf 14 the

SP:I’ ? ;[ Ir g? ?TI?IOE 8] idégfstiéglgtdﬁ&?e%monrg iCnO|aOJ i mdal.g]c ef e{ueanlcietys Icgonrarl'esc tRi-an and B-Y

circuit according to another embodiment (an eighth
embodiment) of the present invention. In Fig. 18, the
color-difference signal R-Y is inputted to a maximum value
detection circuit 97 and also to a multiplier 91. The
color-difference signal B-Y also is inputted to the maximum
value detection circuit 97 and the multiplier 91. The
output of the multiplier 91 is fed to a coefficient
multiplier 92 acting as an amplifier circuit, where it is
multiplied by a coefficient k to produce a signal 98
expressed as K(R-Y)(B-Y). This signal is inputted to the
maximum value detection circuit 97. The maximum value
detection circuit 97 outputs a color density detection
signal 26. The configuration other than the color density
detector is the same as that shown in Fig. 13.

In the operation of Fig. 18, the incoming color-
difference signals R-Y and B-Y are first multiplied together
in the multiplier 91, and then multiplied by the coefficient
k in the coefficient multiplier 92. The result is fed to
the maximum value detection circuit 97 to which the color-
difference signals R-Y and B-Y are also inputted directly.

The maximum values among the three are then detected, and

55



in the nultiplier 91, and then nultiplied by the coefficient Kk in the
coefficient nultiplier 92: The result is fed to the maxi num val ue
detection circuit 97 to which the color- difference signals RY and B-Y are
al so inputted directly. The maxi num val ues anong the three are then
detected, and 55 the resulting output is the color density detection signal
26. Referring nowto Fig. 19, we will describe why the three signals, R-Y,
B-Y, and k(R Y)(B-Y), are needed. Fig. 19 shows col or vector coordi nates
with the phase of the burst signal at 180. In the figure, the nuneral 118
i ndi cates the vector direction of the B-Y axis, 119 in- dicates the vector
direction joining the 33 point of the Q signal to the 213 point of the -Q
signal, 120 indicates the vector direction joining the 55.8 point of
-(GY) tothe 235.8 of GY, 121 indicates the vector direction joining
the 60.7 pbentesfiltagenbatpatt he 24@. ¢opeirnidenfs igiyeeletet23 on ndigeatles t he
vector direction joining the 103.5 point of red to the 283.5 of cyan, and
124 indi cdfes the vector direction joining the 123 point of the +l signal
to the 303 point of the -I signal. Further, the nuneral 126 indicates the
vector orientalfPéRTRABEeNR¥WYtPnFEBy. 198 Me atllla deweirihe "y dhei s close to
t he orientﬁtion of the red_ vector. The nunSraI 27 indicates the vector
ori ent ati GRTeGnELENBLS i B-Yp B-KaxPREmE (RhiYdH Bd ol 8g& ¢ edfe or iFddat i on

19 shows color vector coordinates with the phase of the

burst signal at 180°. 1In the figure, the numeral 118

indicates the vector direction of the B-Y axis, 119 in-

dicates the vector direction joining the 33° point of the @

signal to the 213° point of the -Q signal, 120 indicates the

vector direction joining the 55.8° point of -(G-Y) to the

235.8° of G-Y, 121 indicates the vector direction joining

the 60.7° point of magenta to the 240.7° point of green, 123

indicates the vector direction joining the 103.5° point of

red to the 283.5° of cyan, and 124 indicates the vector

direction joining the 123° point of the +I signal to the

303° point of the -I signal. Further, the numeral 126

indicates the vector orientation where R-Y in Fig. 18 is at

a maximum, which is close to the orientation of the red

vector. The numeral 127 indicates the vector orientation

where B-~Y is at a maximum, which is close to the orientation

of the blue vector. The numeral 128 indicates the vector

orientation where k(R-Y)(B-Y) in Fig. 18 is at a maximum in

the first quadrant, which is close to the orientation of the

vector of magenta-hued colors, while 129 indicates the’

vector orientation where k(R-Y)(B-Y) is at a maximum in the
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of the blue vector. The nuneral 128 indicates the vector orientation where
K(RY)(B-Y) in Fig. 18 is at a maximumin the first quadrant, which is
close to the orientation of the vector of magenta-hued colors, while 129

i ndicates the vector orientation where k(R Y)(B-Y) is at a maximumin the
56 third quadrant, which is close to the orientation of the vector of
green-hued colors. The vector orientations, 126, 127, 128, and 129, in

Fig. 19 approxinmately match the vector directions of the colors having a

| arge drop in the high-frequency areas. These represents the directions in
which the three signals, RY, B-Y, and k(R Y)(B-Y), in Fig. 18 are at
their respect- ive maxi num val ues. Therefore, when the maxi num val ue of
each of these three signals is detected, the detected amount of col or

densi tle:.:hg rdg@%%ﬁira%rt COAH NAVING < 1S gg{;}nq{anen It {1e ¢ dfkd requency

ar eas. t'he resul'ts of color sity detection perforned on a

col or byl si.g3nalr W MNHNALINE LYWL guration shown in Fig. 18. Fig. 20A
shows the waveformof the R Y  si gnhal, 20B the waveform of the B-Y signal,

and 20C the THaV&feftB:O% Hi(dRtO(iBTY, f16 k=5, [He, dimhreee 200 shows  t he
col or density detection signal 26 obtained as a result of detecting the
maxi mumpigd.ude® fappma3iyat20F and 20G.hd vedtiis dirpateionsheohiutrer s att ached
al ongsi de the respective waveforns indicate the anplitude ratios when the
100% colors having a large drop in the high-frequency areas.

These represents the directions in which the three signals,

R-Y, B-Y, and k(R-Y)(B-Y), in Fig. 18 are at their respect-

ive maximum values. Therefore, when the maximum value of

each of these three signals is detected, the detected amount

of color density is larger for colors having a larger drop

in the high-frequency areas.

Fig. 20 shows the results of color density detection

performed on a color bar signal by using the configuration

shown in Fig. 18. Fig. 20A shows the waveform of the R-Y

signal, 20B the waveform of the B-Y signal, and 20C the

waveform of k(R-Y)(B-Y) for k=1.5. The diagram 20D shows

the color density detection signal 26 obtained as a result

of detecting the maximum values from 20A, 20B and 20C. 1In

this figure, the numbers attached alongside the respective

waveforms indicate the amplitude ratios when the 100%

amplitude is expressed as 1.0, Numerai 161 indicates a

reference voltage for each signal of Figs. 20A, 20B, 20C and

20D. The respective reference voltages for each signal of

Figs. 20A, 20B, 20C and 20D have the same value. Observa-

tion of the waveform of the color density detection signal
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anplitude is expressed as 1.0. Nuneral 161 indicates a reference voltage
for each signal of Figs. 20A, 20B, 20C and 20D. The respective reference
vol tages for each signal of Figs. 20A, 20B, 20C and 20D have the sane

val ue. Cbserva- tion of the waveformof the col or density detection signal
57 26 shown in Fig. 20D reveals that the anplitude of the color density
detection signal 26 is relatively small for colors <containing a | arger

| um nance conponent, such as yellow and cyan, while the anplitude is
relatively large for darker colors containing a smaller |um nance
conponent, such as blue and red. It can therefore be seen that the
anplitude ratio of the lum nance signal is considered in the detection of
the color density. Strictly speaking, the ratio given is not the optinum
val ue because, as previously nentioned, division by the |un nance signal
woul d bgeneaessany Faggi 26D trleveadcurtdied dleuampli tude afy theof&Mr there

is not much need to give the accurate ratio. Fig. 2 sgfms a specific
exanpl edehstihg denkicguoat isd8nagdf Z@héSnﬁﬂlm}rﬁV\%Yué"&é‘tle Yo CiT¢uit 97.

Shown in the blocks 134, 135, and 136 in Fig. 21 are equjVvalept circuits.
First, thatoindngale derEiegurlamiGRnse t"r?é"‘plﬂ"c?gkt n SHSH 18° B’eelalc?ggcarl} ed. The

132 o vhdie $v6o NG e gahar ST Ve M S AL ML
as tot 2% 193%'856 c%fntaair}irnagnsai SISV 133106 S d ednSorfnt hesddiangd stor 131 is

blue and red. It can therefore be seen that the amplitude

ratio of the luminance signal is considered in the detection

of the color density. Strictly speaking, the ratio given is

not the optimum value because, as previously mentioned,

division by the luminance signal would be necessary to give

the accurate value. In reality, however, there is not much

need to give the accurate ratio.

Fig. 21 shows a specific example of the configuration
of the maximum value detection circuit 97. Shown in the
blocks 134, 135, and 136 in Fig. 21 are equivalent circuits.
First, the internal configuration of the block 134 will be
described. The input color-difference signal R-Y is applied
to the base of a transistor 131 whose emitter is coupled to
power supply V via a resistor 132 as well as to the base of
a transistor 133. The collector of the transistor 131 is
grounded. The emitter of the transistors 133 is coupled to
a constant voltage source 27 via a resistor 137, and ;s also
connected to the emitters of corresponding transistors in
the blocks 135 and 136, the result being outputted as the

voltage of the color density detection signal 26. The

58



grounded. The emitter of the transistors 133 is coupled to a constant

vol tage source 27 via a resiistor 137, and is also connected to the
emtters of corresponding transistors in the blocks 135 and 136, the
result being outputted as the voltage of the color density detection
signal 26. The 58 color-difference signal RY inputted to the block 134
corresponds to the color-difference signal B-Y in the block 135 and the
K(RY)(B-Y) signal in the block 136. The constant voltage outputted from
t he constant voltage source 27 serves as the reference voltage for the
color density detection signal 26, and represents the voltage | evel when
no color is present. The constant voltage outputted from the constant

vol tage source 27 al so serves as the reference voltage for each of the
R-Y, B-Y, and k(R-Y)(B-Y) signals, so that the voltage | evel when no col or
is present icokgalif tardiee refgiehck-volipgetedheo rehierensekvossage for
the constant voltage source 27 corresponds to the reference voltage 161
in Fig. 20. dormsporlls tdetlonl orlaifdef focense gnagndt YB+¥ appthedblookt he
base of the transistor 131, but since the transistor 131 forns an emtter
fol | ower togetherndytihte thieRTek(BtHl sipral the WG anbd¢kutie6 of The vol t age
changes very little, while the DC conponent is increased by the

base- eni t t ercPifiatlge vFtade ARt isadrinan Bhrl ¢engtaptt Yelit2gensenece

' ran | i h f the transi r 133. The
emtter and ZaTDpserevdest Oas;[ ﬁleba;eefeorergcee \Eofltgggtfoor the color density

detection signal 26, and represents the voltage level when
no color is present. The constant voltage outputted from
the constant voltage source 27 also serves as the reference
voltage for each of the R-Y, B-Y, and k(R-Y)(B-Y) signals,
so that the voltage level when no color is present is equal
to the reference voltage. The reference voltage for the
constant voltage source 27 corresponds to the reference
voltage 161 in Fig. 20.

In Fig. 21, the color-difference signal R-Y is applied
to the base of the transistor 131, but since the transistor
131 forms an emitter follower together with the resistor
132, the AC amplitude of the voltage changes very little,
while the DC component is increased by the base-emitter
voltage of the transistor 131 and is outputted from the
emitter and applied to the base of the transistor 133. The
transistor 133 also forms an emitter follower together with
the resistor 137, but because the emitters of the output
transistors in the blocks 135 and 136 are also connected to
the common line, forming an emitter follower with the

resistor 137, current flows into the resistor 137 from the
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transistor 133 also fornms an emtter fol]ower together with the resistor
137, but because the emtters of the output transistors in the blocks 135
and 136 are also connected to the comon line, formng an emtter follower
with the resistor 137, current flows into the resistor 137 fromthe 59
transi stor whose base voltage is the highest of the three, and the
remaining two transistors are put in the off state. As a result, the
greatest value anong R Y, B-Y, and k(R Y)(B-Y) is outputted fromthe
common emtter as the color density detection signal 26. Further, since
the transistor 133 forns an emtter follower, the AC anplitude is not
anplified, but only the DC conponent decreases relative to the base by the
base-emtter voltage and is outputted fromthe emtter. Therefore, for
no-col or portions, the input voltage is equal to the output voltage. That
is, sincérﬁﬁélﬁﬁﬁﬁtWb@??agéS?oVoﬁéﬁéﬁldﬁ Lh6r tiighe stednddcedith®eo t he
reference vol tage which is the volta%e of the cgnstan%@vol%agg ource 27,
the out pAPRd (BPt AGBAABLE01UEI §F 2BSHEILERS &S0 PldcdRedEq el '1e

T R el LTt b
o e S By 3 oy B R LB UBRnRIP 2 18 ! U @l Y e
density detection signal 26.

Further, since the transistor 133 forms an emitter
follower, the AC amplitude is not amplified, but only the DC
component decreases relative to the base by the base-emitter
voltage and is outputted from the emitter. Therefore, for
no-color portions, the input voltage is equal to the output
voltage. That is, since the input voltage for no-color
portions becomes equal to the reference voltage which is the
voltage of the constant voltage source 27, the output
voltage for no-color portions also becomes equal to the
voltage of the constant voltage source 27.

In this embodiment, only (R-Y)(B-Y) is assigned a
weight, but R-Y and B-Y may also be weighted respectively,
after which maximum values among the three signals may be
detected.

(Embodiment 9)

Fig. 22 shows the configuration of a color density
detector in an image quality correction circuit according to
another embodiment (a ninth embodiment) of the present
invention. In Fig. 22, the chrominance signal I is inputted

to a subtractor 99 and a maximum value detection circuit
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Fig. 22 shows the configuration of a color density detector in an inage
quality correction circuit according to another enbodinment (a ninth
enbodi ment) of the present invention. In Fig. 22, the chrom nance signal |
is inputted to a subtractor 99 and a maxi num val ue detection circuit 60
103, while the chrom nance signal Qis inputted to an inversion circuit
101 as well as to the subtractor 99. The output of the subtractor 99 is
multiplied by a coefficient n in a coefficient nultiplier 100 acting as an
anplifier <circuit, and the result is fed into the maxi numvalue detection
circuit 103. On the other hand, the output of the inversion circuit 101 is
multiplied by a coefficient min a coefficient nultiplier 102 acting as an
attenuation circuit, and the result is fed into the maxi mum val ue
detection «circuit 103. The maxi num val ue detection circuit 103 outputs a
col or densi tl§3dewbdtlieon hei ghalomABantlee sprgoeds§l g iimpritg.ed?ZX onidl now be
described. The chromi nance signals | and Qinputted to the subtractor 99
are subt r actadeagsd oty ¢rirchd totliidr aso werldddse tichd heeshit r@ctdr, Sfhi ciThes
multiplied by nin the coefficient nultiplier 100 and then fed into the
maxi num val G8t@stelti dhecisrdliractes 99s i Muldtinlisdt b ghaoe i qipntotther
hand, the c¢hrom nar}ce si gnal i.nverted through the inversion circuit 101
i's nultiplieéd By REAICHE B EEPE TmH%Y FGemE162 4fd 2Rl %84 into the
naX|nunlva|%?rg%%%gtg%g %%%C%%%u QBi%Sf%d into the maximum value

detection circuit 103, On the other hand, the output of the

inversion circuit 101 is multiplied by a coefficient m in a

coefficient multiplier 102 acting as an attenuation circuit,

and the result is fed into the maximum value detection

circuit 103. The maximum value detection circuit 103

outputs a color density detection signal 26.

The processing in Fig. 22 will now be described. The

chrominance signals I and Q inputted to the subtractor 99

are subtracted one from the other to produce the result Q -

I, which is multiplied by n in the coefficient multiplier

100 and then fed into the maximum value detection circuit

103 as a first input signal. On the other hand, the

chrominance signal Q inverted through the inversion circuit

101 is multiplied by m in the coefficient multiplier 102 and

then fed into the maximum value detection circuit 103 as a

second input signal. The chrominance signal I is also

inputted directly to the maximum value detection circuit 103

as a third input signal. The chrominance signal Q is also

inputted directly to the maximum value detection circuit 103

as a fourth input signal. The maximum value detection
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second input signal. The chrominance signal | is also inputted directly to
the maxinum val ue detection circuit 103 as a third input signal. The
chrom nance signal Qis also inputted directly to the maxi mum val ue
detection circuit 103 as a fourth input signal. The nmaximum val ue
detection 61 circuit 103 detects nmaxi mum val ues anong the first, second
third arid fourth signals, and outputs the result as the color density1
detection signal 26. A circuit configuration equivalent to that shown in
Fig. 21 may be used as a specific exanple of the naxinum val ue detection
circuit M Fig. 23 is a diagramshow ng the vector orientations indicated
by the maxi mum val ues of the first, second, third and fourth input

signals. In Fig. 23, the nuneral 138 indicates the vector orientation when

the first input signa is at its Xi I iRt i
Gotect| ohrotebcbPe “qabeckfoBexopiimnPacian SROHE; hie! BT R BeTokal e

?Li ent aghé’?d% e, -ThesoyunERal 132 Ldpbeakesnkh@ekadtohs amieent ation when
e sec Fnput srgnal rs-at 1ts maxi num val ue, whose orientation is

close tQ,the MERLPEyOHEEBLRLLANSiRhalr 8N, Ehe ifdmmraloh4Q gurditdates the
vector orientation when the chrom nance signal | as the third input signal

is at LhgivBreRUM¥akuar whesa Qni @nkat 2anmay tleoswelo ashe vector
orientation of red. The nuneral 162 indicates the vector orientati on when

agfug?ragggg@Q@ sikgnal eQods thlee makdumuinh viamet deitgedlioins cdtrautid fdd.mum

Fig. 23 is a diagram showing the vector orientations
indicated by the maximum values of the first, second, third
and fourth input signals. In Fig. 23, the numeral 138
indicates the vector orientation when the first input signal
is at its maximum value in the maximum value detection
circuit 103, whose orientation coincides with the vector
orientation of blue. The numeral 139 indicates the vector
orientation when the second input signal is at its maximum
value, whose orientation is close to the vector orientation
of green. The numeral 140 indicates the vector orientation
when the chrominance signal I as the third input signal is
at its maximum value, whose orientation is close to the
vector orientation of red. The numeral 162 indicates the
vector orientation when the chrominance signal Q as the
fourth input signal is at its maximum value, whose
orientation is close to the vector oriéntation of magenta.
Thus, as in the example of Fig. 19, the color density
detected is higher for colors containing a smaller high-
frequency component.,

Fig. 24 shows the results of color density detection
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orientation is close to the vector orientation of magenta. Thus, as in the
exanple of Fig. 19, the color density detected is higher for colors
containing a snaller high- frequency conponent. Fig. 24 shows the results
of color density detection 62 perfornmed on a color bar signal by using the
configuration of this enbodinent. Fig. 24A shows the chrom nance signa

|, 24B the chrom nance signal Q and 24C the output when the coefficient n
in the coefficient multiplier 100 in Fig. 22 is set to 1.0, which produces
the result 1.0 (Q1). Fig. 24D shows the output when the coefficient min
the coef- ficient multiplier 102 is set to 0.8, which produces the result
-0.8Q while 24E shows the color density detection signal 26, the output
of the maxi mum val ue detection circuit 103 that has detected the maxi mum

values from24A, C and D. In this case also, it can be seen that the
anpl i t udgerdbireedobnt lae clolwirndace sdiggnad] biys usdngd ddreedand itdver adrieat | on of
the color density detection signal 26. In this enbodi nent, only | and -Q

are assi gfie¢hiweieghod impat -t h& igi.gRdlA |shame Qheayhalosd s afeigiared, af ter
whi ch maxi num val ue anong the four signals may be detected. Also

speci fi ed spRdRalthsi GhaCT1REPCse Sddinedt & Psm&4te theurou taUds s itisut
SOl o 00 T B S 0% 15 TR YRG0 ! oot o
is set to 1.0, which produces the result 1.0 (Q-I). Fig.
24D shows the output when the coefficient m in the coef-
ficient multiplier 102 is set to 0.8, which produces the
result -0.8Q, while 24E shows the color density detection
signal 26, the output of the maximum value detection circuit
103 that has detected the maximum values from 24A, C and D.
In this case also, it can be seen that the amplitude ratio
of the luminance signal is considered in the creation of the
color density detection signal 26.

In this embodiment, only Q-I and -Q are assigned
weights, but.the signal I and Q may also be weighted, after
which maximum value among the four signals may be detected.
Also, specified plural signals may be selected from the four
kinds of input signals of I, n(Q-I), -mQ and Q, and the
maximum value among the selected signals may be detected.
(Embodiment 10)

Fig. 25 shows the configuration of avcolor density
detector in an image quality correction circuit according to
another embodiment (a 10th embodiment) of the present
invention. In Fig. 25, four kinds of signals are inputted

to a maximum value detection circuit 110. First, the
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Fig. 25 shows the configuration of a color density detector in an image
quality correction circuit according to another enbodinment (a 10th

enbodi ment) of the present invention. In Fig. 25, four kinds of signals
are inputted to a maxi numvalue detection circuit 110. First, the 63
chrom natice signal Qinverted through an inversion circuit 105 is
inputted (the first input signal). Second, the chrom nance signal Qis
directly inputted (the second input signal). Third, the chrom nance signal
| is directly inputted (the third input signal). Fourth, the chrom nance
signal Qinputted to a multiplier 107 is nultiplied by the chrom nance
signal | passed through an inversion circuit 106 and a half-wave rectifier
130, the result of the multipli- cation is further multiplied by a
coefficient b in a coef- ficient nultiplier 108, and the resulting signal
109 is iChReMis@nCeEns iFdhdk R iifyiar tadyidineush e hebd HaS Vi tel Tdettect i on
circuit 110 detects maxj mum val ues anong the four Kkinds of inputted

si gnal s, 19%d ISutpiid tase (tdeuifi it JiP Y% 6l s alehsi tsgﬁcdﬁf‘g'cttr}b si gnal 26.
A circuit_ confiqguratian gy val ent_tq that shown,in . Fiq. 21 may be

consi der &FTRN1 %“scﬁecﬁlﬁnc?eleyar?‘pﬁ e‘{ll ectthé' n]‘anﬂut}i(}rﬁdva(ﬁu e %’e Ce%l?clvg%n%lftr cui t
110. Fi g's i%%a ows Tthqerdveq;[h%r C%I’Ii (?lmnae;[d.coé‘lssi\g]aez{]l t].heléc idisxtect cond, third,
and fourth= nput’” signal's are at their re- spective nmaxi nmum val ues. The

f'UQrff;agt bt A G i PG O'd GHAL) 0N MR N TS dipiingsd onal
signal @ inputted to a multiplier 107 is multiplied by the
chrominance signal I passed through an inversion circuit 106
and a half-wave rectifier 130, the result of the multipli-
cation is further multiplied by a coefficient b in a coef-
ficient multiplier 108, and the resulting signal 109 is
inputted (the fourth input signal). The maximum value
detection circuit 110 detects maximum values among the four
kinds of inputted signals, and outputs the result as the
color density detection signal 26. A circuit configuration
equivalent to that shown in Fig. 21 may be considered as a
specific example of the maximum value detection circuit 110.
Fig. 26 shows the vector orientations when the first,
second, third, and foufth input signals are at their re-
spective maximum values. The numeral 141 indicates the
vector orientation when the first input signal -Q is at its
maximum value, which is a green-hued color. The numeral 142
indicates the vector orientation when the second input
signal Q is at its maximum value, which is a magenta-hued
color. The numeral 143 indicates the vector orientation

when the third input signal I is at its maximum value, which
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maxi mum val ue, which is a green-hued color. The nunmeral 142 indicates the
vector orientation when the second input signal Qis at its maxi num val ue,
which is a magenta-hued color. The nuneral 143 indicates the vector
orientation when the third input signal | is at its maxi num val ue, which
64 is a red-hued color. The nuneral 144 indicates the vector orientation
when the fourth input signal 109 (-1- Q is at its maxi mumvalue, which
orientation substantially coincides wth the vector orientation of bl ue.
It can be seen that alnost all colors having smaller high-frequency
conmponents can be covered by the maxi num val ues of the four signals. Fig.
27 shows the wavefornms representing the results of color density detection
performed on a col or bar signal by wusing the configuration of this
enbodi nent. Fig. 27A shows the third input signal, i.e., the chrom nance
signal |, 278 a tird-dhieshismber: sifmalnynedeki § édl@@lcat95|hbervedt@hrough
the inversion circuit 106, 27C the second input signal, i.e., the
chr omi nance® B yeat ign ARE D TN hecy Bk t inPwhus 1828 nk?9 109l wheh imeat
coefficient, b in the coefficient, nultiplier, 108 is set to 10. The di agram
27E shows the® Rt ghugerrtis, déverc*f.%1%*iltg%ﬂrmzewb‘b%a%%aab}ﬂd%?é&?H%@Sthe
C, D and

| he f ki nd f 7
the. 7t i GRoRaTe ey (1He T vt T Bhaf” Joft 220 6 aaft bk ehen, “the
anpl i tude rafig,of, 1o ] 4 NANGE! SRR LLS R4S} e REFBbnbIRbALbE

magni t ude o
can be covered by the maximum values of the four signals.

Fig. 27 shows the waveforms representing the results of
color density detection performed on a color bar signal by
using the configuration»of this embodiment. Fig. 27A shows
the third input signal, i.e., the chrominance signal I, 27B
the chrominance signal I, designed by ?I, inverted through
the inversion circuit 106, 27C the second input signal,
i.e., the chrominance signal Q, and 27D the fourth input
signal 109 when the coefficient b in the coefficient
multiplier 108 is set to 10. The diagram 27E shows the
color density detection signal 26 obtained by detecting the
maximum values among the four kinds of input signals, i.e.,
27A, C, D and the first input signal -Q (the inverted signal
of 27C. As can be seen, the amplitude ratio of the
luminance signal is reflected, except that the magnitude of
the detected amount for cyan and yellow is inverted.

In this embodiment, only -1IQ is assigned a weight, but
-Q, @, and I may also be weighted respectively, after which
the maximum values may be detected from the four kinds of

signals. Furthermore, in this embodiment, the maximum
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the detected amount for cyan and yellow is inverted. In this enbodi nent,
only -1Qis assigned a weight, but -Q Q and | may also be wei ghted
respectively, after which the nmaxi num val ues nay be detected fromthe four
kinds of signals. Furthernore, in this enbodi ment, the maxi mum 65 val ues
are detected fromthe four kinds of signals, but alternatively, the

maxi mum val ues may be detected fromthe three kinds of signals (-Q |, and
-1Q, i.e. the first, third, and fourth signals, to obtain the color
density detection signal. (Enbodinent 11) Fig. 28 shows the configuration
of a color density detector in an inmage quality correction circuit
according to another enbodi nent (an 11th enbodi nent) of the present
invention. The only difference fromthe color density detector 1 of the

si xth enbodi nent (see Fig. 13) is that the inversion circuit 11 is

repl aced by, 2 fidaiye CAddd ted 1rdm tﬁ@efélltmfﬂ@gdw%\fgnibg bjpary

circuit Il outputs a relatively |ow voltage when the [tm nahce signal Y

is higher dlhedritatiVEshol they ghd20fuk, vanted hg) abd Vel Ve bi ol YPM,agﬁe when
the lum nance signal Y is lower than the threshold voltage e, thus

converting thweed UimBNcef Sl 1sY (Fp B, mda+syQf prméo prodecesa, bi nary
| um nance signal 112. The binary |lum nance signal 112 is inputted to the
mul tiplier hirdvherred ifloustimd igrpdied fy @bssapmathe otk poit t@enétoyn t he adder
detection signal.
(Embodiment 11)

Fig. 28 shows the configuration of a color density
detector in an image quality correction circuit according to
another embodiment (an 11th embodiment) of the present
invention. The only difference from the color density
detector 1 of the sixth embodiment (see Fig. 13) is that the
inversion circuit 11 is replaced by a binary circuit 111 in
the 11th embodiment. The binary circuit 111 outputs a
relatively low voltage when the luminance signal Y is higher
than a threshold voltage e, and a relatively high voltage
when the luminance signal Y is lower than the threshold
voltage e, thus converting the luminance signal Y into a
binary form to produce a binary luminance signal 112. The
binary luminance signal 112 is inputted to the multiplier 9,
where it is multiplied by a signal, outputted from the adder
13, corresponding to the color density; thus, the output of
the adder 13 is corrected to a relatively low level when the
luminance signal is at a relatively high level, and to a
relatively high level when the luminance signal is at.a

relatively low level.
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13, corresponding to the color density; thus, the output of the adder 13
is corrected to arelatively low |l evel when the |um nance signal is at a
relatively high level, and to a relatively high |level when the | um nance
signal is at a relatively lowlevel. 66 Fig. 29 shows the waveforns
representing the results of color density detection perfornmed on a color
bar signal by wusing the configuration of this enbodi nent. The di agram 29A
shows the | um nance signal Y, and 29B shows the binary |um nance signa
112. In the exanmple shown, the threshold voltage 114 is set at 50 I RE. The
nuneral 115 indicates a reference voltage for the binary |um nance signa
112 to be inputted to the adder 9, and the voltage differential between
the binary |um nance signal 112 and the reference voltage 115 is subjected

to the multiplication,gpetration The di agram 29C shows t si_gnal

out put t ed fron1tﬁégad3§rsaf§§ EBer 8858 8?%5 & PERE S051 08 ggﬁ%f%?Pléﬁﬂcﬁhe
nunmeral 116 _ _indi ga r.eferen | t.age f.or the si,gnal _corr.espgnding to
the col or d%ﬁgf’gyf‘iebgﬁﬁg HEXEOEIGR, bRrrdined on 3° cR10H bat isfligé]raq'S,%}}':he

vol t age Ievg%%Engﬁ%eggh?thggtggbt%QetWHQHBm%%dﬁ%L is %ﬁ%ﬁ%@gaﬁg%QA

di agram 29D shows the colo ensity detection signal 26 obtali
mul tiplyi ngsg8BsbyYhe29tmidadckhe iguamr &, Lha 2@ GaLes aneehamange vol tage

for it and represents the voltage |evel when no color is present. The

col or densityndabacek @Aghiagnall226 IR thieS ekam®le shown, the threshold
voltage 114 is set at 50 IRE. The numeral 115 indicates a
reference voltage for the binary luminance signal 112 to be
inputted to the adder 9, and the voltage differential
between the binary luminance signal 112 and the reference
voltage 115 is subjected to the multiplication operation.
The diagram 29C shows the signal outputted from the adder
13, corresponding to the color density, and the numeral 116
indicates a reference voltage for the signal corresponding
to the color density, to be inputted to the variable gain
amplifier 5, the voltage level representing the voltage when
no color is present. The diagram 29D shows the color
density detection signal 26 obtained by multiplying 29B by
29C, and the numeral 117 indicates a reference voltage for
it and represents the voltage level when no color is
present. The color density detection signal 26 in this case
also is corrected to a relatively low level for colors for
which the amplitude of the luminance signal contained
therein is higher than 50 IRE, and to a relatively high
level for colors for which the amplitude of the luminance

signal contained therein is lower than 50 IRE. Thus, the
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also is corrected to a relatively low level for colors for which the
anplitude of the |um nance signal contained therein is higher than 50 | RE
and to a relatively high level for colors for which the anplitude of the
| um nance signal contained therein is |lower than 50 | RE. Thus, the 67
anplitude ratio of the |um nance signal is roughly reflected in this
configuration. (Enbodinent 12) Fig. 30 shows the configuration of a col or
density detector in an inage quality correction circuit according to

anot her enbodi ment (a 12th enbodi nent) of the present invention. The only
difference fromthe color density detector of the seventh enbodi nent (see
Fig. 17) is that the inversion circuit 11 is replaced by the binary
circuit 111. The signal corresponding to the color density, outputted
fromthe full-wave rectifier 90, is alnost equivalent to the signal
correspamgligutie théiocobdr tiendiumynapgepstisad lf iemromgd lyddet Lested Fig.
28. Therefore, the operation of the section including the binary circuit
111 andinukthiipl cenfig8ratdonubstantially the same as descri bed above,
except that the configuration of Fig. 30 requires the provision of a

| ow pas$Efmppeémegthdéduse the output of the nultiplier 113 contains

(he. det ect | off et HOd SBE~ENE nec SeBH: IR Ty atedt it s SRR, “Geacr i bed
in the %Qe%%or in an image quality correction circuit according to
another embodiment (a 12th embodiment) of the present
invention. The only difference from the color density

detector of the seventh embodiment (see Fig. 17) is that the
inversion circuit 11 is replaced by the binary circuit 111.
The signal corresponding to the color density, outputted
from the full-wave rectifier 90, is almost equivalent to the
signal corresponding to the color density, outputted from
the adder 13 in Fig. 28. Therefore, the operation of the
section including the binary circuit 111 and multiplier 113
is substantially the same as described above, except that
the configuration of Fig. 30 requires the provision of a
low-pass filter 8 because the output of the multiplier 113
contains harmonics of the chrominance carrier frequency.

It will be appreciated that the detection method of the
color density detection signal, as described in the 6th to
12th embodiments, can also be applied to the prior art image
quality correction circuit (Fig. 1) in which the slice
circuit 6 is not provided.

(Embodiment 13)

Fig. 31 shows the configuration of an image quality
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12t h enbodi nents, can also be applied to the prior art image quality
correction circuit (Fig.' 1) in which the slice circuit 6 is not provided.
(Enmbodi nent 13) Fig. 31 shows the configuration of an inage quality 68
correction circuit according to another enbodinent (a 13th enbodi nent) of
the present invention. In Fig. 31, the sane parts as those shown in Fie.
13 are designated by the sane reference nunerals. Al so, blocks 153 and 154
in Fig. 31 may be constructed with the sane circuit configuration of the

i mage quality correction signal generator 14 shown in Fig. 3 or 12. The
configuration of Fig. 31 has the followng features: only the positive

hal f-cycles of the color- difference signal RY are separated by a

hal f-wave rectifier 147 to produce a color density detection signal 151
associated only with the color-difference signal RY, and simlarly, only
t he p05|donmedmﬂdnoqnﬁ@mlbfa¢¢mr®nm®rtodam¢9hencemb®@nm$n8-Vaaiétbeparated
by a half-wave rectifier 148 to produce a color density detection signal
152 asscuibodimezhiohl §f vihd preseot oindeht épencel 8i Bhét élY thadsene

hi gh-frequency signal 79 detected in the |um nance signal t he
hi gh- f r eRpRliftye e ohpoFRNEh e ek OF 198 hhdeFeddehignate aPVaBK% §ﬁWﬁ

anplifier 155 is control]ed in accor ance h L or ity

det ect i OFF KGERRES 15AMSEA L hat 4 he° gab OoFS r%%r%%éeg5$ 1ﬂ|8h%r gﬁ y density

portions Ofcé&ﬁ%ructed with the same circuit configuration of the
image quality correction signal generator 14 shown in Fig. 3
or 12. The configuration of Fig. 31 has the following
features: only the positive half-cycles of the color-
difference signal R-Y are separated by a half-wave rectifier
147 to produce a color density detection signal 151
associated only with the color-difference signal R-Y, and
similarly, only the positive half-cycles of the color-
difference signal B-Y are separated by a half-wave rectifier
148 to produce a color density detection signal 152 associ-
ated only with the color-difference signal B-Y; and the
high-frequency signal 79 detected in the luminance signal by
the high-frequency component detector 78 and fed into a
variable gain amplifier 155 is controlled in accordance with
the R-Y color densityrdetection signal 151 so that the gain
is increased in higher color-density portions of the R-Y
vector and is reduced in lower color-density portions of the
R-Y vector, after which only the negative high-frequency
components are separated by a slice circuit 156 and fed to

an adder 159 for addition to the color-difference signal R~

Y, not to the original luminance signal as in the configu-
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vector and is reduced in lower color-density portions of the RY vector
after which only the negative high-frequency conponents are separated b§ a
slice circuit 156 and fed to an adder 159 for addition to the
color-difference signal R Y, not to the original |umnance signal as in
the configu 69 ration of Fig. 13. The bl ock 153 where the negative high-
frequency conponents of the |um nance signal are super- inposed on the
color-difference signal RY is equivalent in function to the block 154
where the B-Y signal is processed in |ike manner. The variable gain
anplifiers 157, 155, the slice circuits 156, 158, and the adders 159, 160
are also functionally equivalent to each other. The same effect as ,

achi eved by the configuration of Fig. 13 can al so be expected fromthe

configuration of Fig. 31. As a varjant formof Fig. 31,.the half-
rect|fieat1Q489fvEF8abﬂé'gaTheaHﬁPFkié%algg?rglFE@QBFEéaﬁfeigé?héngavgdder

160, which are responsible for gﬁg Brocessing of the r%OEQ% difference

signal BreausagyhecBPPAFRLEEQT MBIngRSE RAERGY BESpar 87 med only on

red that has artjcul arl si.gni_ficant. . \Li ls 1
this casBPoPRE B8] bt gPrahraisParshes %ﬁ%g%?gﬁfqP8FL%H33KEEFQ&F?E835'tLg
slice C'rC“%EbnfBSh%Rgepthﬁu?5ﬁ??ke§ed&ﬂa BAYS@lighalli B, prevelsdedccur in

2F[Liﬁ2§? eére the positive hig requency conponents are anplified.

i hVeigANLLAHERL | 0ROl a¢Qhon cd@RSNt Yimdati@Gle@iss 157, 155, the
slice circuits 156, 158, and the adders 159, 160 are also
functionally equivalent to each other.

The same effect as achieved by the configuration of
Fig. 13 can also be expected from the configuration of Fig.
31. As a variant form of Fig. 31, the half-wave rectifier
148, variable gain amplifier 157, slice circuit 158, and
adder 160, which are responsible for the processing of the
color-difference signal B-Y, may be eliminated, and pro-
cessing may be performed only on red that has a particularly
significant effect on visual perceptions. In this case, the
slice circuit plays an important role, since, without the
slice circuit, a change in hue, not a drop in saturation,
would occur in portions where the positive high-frequency
components are amplified.
Alternative configurations of color density detectors

145, 146 of Fig. 31 are shown in Figs. 32 and 33. Fig. 32
shows an example where the configuration shown in Fig. 13 is
applied. In the half-wave rectifier 147 shown in Fig. 32,

as in the half-wave rectifier 147 of Fig. 31, the positive

half-cycles of the color-difference signal R-Y are sepa-
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145, 146 of Fig. 31 are shown in Figs. 32 and 33. Fig. 32 shows an exanple
where the configuration shown in Fig. 13 is applied. In the half-wave
rectifier 147 shown in Fig. 32, as in the half-wave rectifier 147 of Fig.
31, the positive half-cycles of the color-difference signal R Y are sepa
70 rated. In Fig. 31, the result is directly outputted as the color
density detection signal 151. In Fig. 32, on the other hand, in order to
reflect the anplitude ratio of the |um nance signal contained in the
previously mentioned various colors in the color density to be detected,
the lumnance signal Y is inverted by the inversion circuit 11 and fed to
a nultiplier 149 where the output of the half- wave rectifier 147 is
multiplied by the inverted |um nance signal, so that the color density
detection signal 151 is <corrected to a relatively |ow | evel when the

| umi nance isatéilgh &ndFig. adtel bheveeguhtghsl diekchignotihpulttiridnascehies

|l ow. Fig. 33 shows an exanple in which the inversion circuit 11 in Fig. 32
is replacedcdion depatyycietartianisighps iL81l.anIlappligcadRoncof thee
configuration shown in Fig. 28. Wen the anplitude of the |um nance signal
Y is large, otherphaady ieipeder ereﬁilsa@sggel swrtbtudgeresirhat the col or

density detection signal Ls corrected to a low |l evel by the nulti- plier
149. Conver S¥MyRaRRanSteRanpPREadReef 1RnERPURFRYACES 1] BRAL 19DEE smal |,

the binary &égfgﬁé ééioggtPHtghg Qgggr density to be detected, the

luminance signal Y is inverted by the inversion circuit 11
and fed to a multiplier 149 where the output of the half-
wave rectifier 147 is multiplied by the inverted luminance
signal, so that the color density detection signal 151 is
corrected to a relatively low level when the luminance is
high and to a relatively high level when the luminance is
low.

Fig. 33 shows an example in which the inversion circuit
11 in Fig. 32 is replaced by a binary circuit 111. This is
an application of the configuration shown in Fig. 28. When
the amplitude of the luminance signal Y is large, the binary
circuit 111 outputs a low voltage so that the color density
detection signal is corrected to a low level by the multi-
plier 149. Conversely, when the amplitude of the luminance
signal Y is small, the binary circuit 111 outputs a high
voltage so that the color density detection signal is
corrected to a high level by the multiplier 149. After
that, the result is passed through a delay circuit 150 to
obtain the color density detection circuit 151.

In the above embodiment, the output signal of the
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vol tage so that the color density detection signal is corrected to a high
level by the nultiplier 149. After that, the result is passed through a
delay circuit 150 to obtain the color density detection circuit 151. In
the above enbodi ment, the output signal of the 7 1 subtractor (the

hi gh-frequency conponent of the lum nance signal) is first anplified by
the variable gain anplifier and then sliced at a prescribed anplitude

level by the slice circuit before being fed to the adder, but it will be
recogni zed that the order of the variable gain anplifier and the slice
circuit may be reversed. Such a configuration w1l be described bel ow as

nodi fied exanpl es of the first and sixth enmbodinents. Fig. 34 shows a
nDd!fLFd exanpl e Fffthe configuration of Fig. 3, in which the order of the
variable gain anplifier 5 and the slice circuit i,S rever. . Fig. 35
shgws afsu haiaprcea éxBfphd 85 tERAVESSF] §8F’§tqn3ﬁtoquit3’.e ?Lé‘%“'?‘ﬁaq‘\ﬁ% cﬁ t he
order of the_variabl.e gain l.i fjer and (] s Clrclite:B 1S
reversea}gpﬁléid§. 35s n&mggggﬁ g a%bﬁieudgkg 6%ﬁ1 <iﬁ;iﬁﬂﬁﬁﬁﬁ%ﬁ of the

subtractor 4 (the high-frequ .qf i i i
first slai“éie&hgif‘ 5_11 %Qs@rtl %e%g\%cfe%b@éoﬁ%g}lsﬁugg ?iér\}(g}]i f%g%ae?\héltmﬁie% It?le
out put of Ctuq %Ielf%%ecg)lrqulldt B4 M fdR@ UndrIt Gantwiall ye the col or

SﬁgﬁiiﬁgdgifCtion sign 5] in such a nanneh t hat the gain.i§ i ncreased

recog?ﬁtz%% GQr t9QNSidderd SMitHy variable gain amplifier and
the slice circuit may be reversed. Such a configuration
will be described below as modified examples of the first
and sixth embodiments.

Fig. 34 shows a modified example of the configuration

of Fig. 3, in which the order of the variable gain amplifier
5 and the slice circuit 6 is reversed. Fig. 35 shows a
modified example of the configuration of Fig. 13, in which
the order of the variable gain amplifier 5 and the slice
circuit 6 is reversed. In Figs. 34 and 35, the amplitude of
the output signal of the subtractor 4 (the high-frequency
component of the luminance signal) is first sliced at a
prescribed value by the slice circuit 6, and then the output
of the slice circuit 6 is amplified under control by the
color density detection signal 26 in such a manner that the
gain is increased when the detected color density is high,
and is decreased when the detected color density is low.
The result is fed to the adder 7 as the image quality
correction signal. In other respects, the operation is the

same as that of the first and sixth embodiments, and

therefore, description thereof is not repeated here.
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and i s decreased when the detected color density is low The result is fed
to the adder 7 as the inage quality correction signal. In other respects,
the operation is the sanme as that of the first and sixth enbodi nents, and
t herefore, description thereof is not repeated here. 72 (Enbodi nent 14)

Fig. 36 is a block diagram show ng the configuration of an inmage quality
correction circuit according to another enbodi nent (a 14th enbodi nent) of
the present invention. In Fig. 36, the color density detector 1 is
supplied with the chrom nance signal or with both the chrom nance and

| um - nance signals, and outputs a color density detection signal 176. The
color density detection signal 176 corresponds to the color density
detection signal outputted fromthe color density detector 1 in

Enbodi nents | - 13. A boundary re- duction circuit 177 accepts the col or
density deteetbetimenynbd) 176 and outputs a corrected col or density
detection signal 26._The corrected color density detection signal 26 is
applied to the cohdrof®tkfntnaloek dhasvanpi abreipgi hheanprfigerasient of

whi ch, in Enbodinents 1 - 13, the color  ,density detection signal 26 is
appl i ed). TH s'RFOrauehity yeoueebIPBNCEFGRAF 28°e5H 1 BEpbAdEnPbhERe

COM 10 o OARERY [y 18 PO S S FThTRETThE 1 B e P ST SRRTERLSp b2,

chrom ”anceF?é‘.d Aéj,m. Wgcc?oféxgn@‘égsig-sbedetector 1 is supplied with the
chrominance signal or with both the chrominance and lumi-~
nance signals, and outputs a color density detection signal
176. The color density detection signal 176 corresponds to
the color density detection signal outputted from the color
density detector 1 in Embodiments 1 - 13. A boundary re-

“duction circuit 177 accepts the color density detection

signal 176 and outputs a corrected color density detection
signal 26. The corrected color density detection signal 26
is applied to the control terminal of the variable gain
amplifier 5 (at which, in Embodiments 1 - 13, the color
density detection signal 26 is applied). This color density
detection signal 26 corresponds to the control voltage for
the variable gain amplifier 5 in Embodiments 1 - 13.

The color density detector 1 detects the color density
from the inputted chrominance and luminance signals. The
boundary reduction circuit 177 produces the color density
detection signal 26, with its amplitude reduced at the edge
portions, which signal is used to control the high-frequency
signal gain of the variable gain amplifier 5. Since the

amplitude of the color density detection signal 26 is
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boundary reduction circyit 177 produces the color density detection signal
26, with its anplitude reduced at the edge portions, which signal is used
to control the high-frequency signal gain of the variable gain anplifier
5. Since the anplitude of the color density detection signal 26 is 73
reduced at the boundaries of colors, i.e., at the edge portions of the
col or density detection signal 176, the gain of the variable gain
anplifier 5 is reduced at the bound- aries of colors. The net effect of
this is to suppress the enhancenent of unnatural contours at the col or
boundaries. Fig. 37 shows the circuit configuration of Enbodinent 14 in
nore detail. In Fig. 37, a delay circuit 178 delays the input color
density detection signal 176 by a predeter- mined time and supplies the

output_tCJ{§4%{“¥un%value qf ~L8sti rk&ié? ity 179, petgéné ;m val ue

det ecti dif 0 Supplied w h the tof or dens y detection

signal 176 not passgd. thy & I Lot apds put pait he
correct g oI BH° 2§éﬁ¥y degggp?dﬂggggnggtg Thesgéﬁﬁ%lgurgtlgﬁ %?l%he

m ni num yal ue, det 1) P8 éf&ué$$ﬂfglerm@eig reQLBYA ¥al ure Bbuhle sane
instant of tine etmeen or density detection signal 176 del ayed

through §hee deb fycoLhFEHI tTHI Bnéhide fhectob Or tiessisytdesepprenassiynal 176
not passed through the delay circuit 178 are obtained to reduce the

anpl i t udgnRind ke REGST PORAA DISal Caonbeuresadt| yhenpbéornbatsdabyeappl yi ng
t he maxi mum val ue detection circuit

Fig. 37 shows the circuit configuration of Embodiment
14 in more detail. In Fig. 37, a delay circuit 178 delays
the input color density detection signal 176 by a predeter-
mined time and supplies the output to a minimum value de-
tection circuit 179. The minimum value detection circuit
179 is also supplied with the color density detection signal
176 not passed through the delay circuit 178, and outputs
the corrected color density detection signal 26. The
configuration of the minimum value detection circuit 179,
where minimum values at the same instant of time between the
color density detection signal 176 delayed through the delay
circuit 178 and the color density detection signal 176 not
passed through the delay circuit 178 are obtained to reduce
the amplitude of the edge portions, can be readily imple-
mented by applying the maximum value detection circuit
configuration shown in Fig. 21.

Fig. 38 shows the waveforms taken at points a, b, and ¢
in Fig. 37, along with a color density-controlled high-
frequency signal 180 that the variable gain amplifier 5

would output when the circuit of Fig. 37 is connected to the
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configuration shown in Fig. 21. Fig. 38 shows the waveforns taken at points
a, b, and ¢ in Fig. 37, along with a color density-controlled high-
frequency signal 180 that the variable gain anplifier 5 would output when
the circuit of Fig. 37 is connected to the 74 inage quality correction
circuit of Fig. 13, and a corrected |um nance signal 181 (Y') in that

case. In Fig. 38, it is shown that the signal c obtained by taking the

m ni rum val ues between the signals a and b has its anplitude reduced at
the edges of the color density detection signal a. it can also be seen
that in the corrected | um nance signal 181 the anount of high-frequency
correction is reduced in areas near the boundaries of colors. However, the
edges indicated at E and Hin the corrected | um nance signal 181
correspond to the boundaries between non-col or and col or areas, and no
c?rregtltmaSQ_qnﬁkifYIQ¢%£@Cbh@@i@h§?u%hi?§ Bret nk3 ot pRd 2hafBrechedef f ect
of reduction is reduced at the boundaries between differept lors o

bet ween imiransr $brdldb®l 6Vt]edn %EaFnﬂ?E%tedIByFLganggci?9 2s> O
Notwi t hstanding this shortc

2Lng?L¥$iOTEt lStbE??g%%f%Zf?iggQQ%?gﬁé?§ﬁs?%g?géggﬁétgaggkgﬁé ?Re 14th
ciroui T PhHESHQRE rErn ueat 51 efip EBP; £R; BTnpR 122, BAPATCAUR FhMERH CT O
only in the ,co0i,gur 3k PR WS &ri HBEE: BYalbLYcEQbheCTEARLI . appkied to
can also be seen that in the corrected luminance signal 181
the amount of high-frequency correction is reduced in areas
near the boundaries of colors. However, the edges indicated
at E and H in the corrected luminance signal 181 correspond
to the boundaries between non-color and color areas, and no
correction is made in these portions, while on the other
hand, the effect of reduction is reduced at the boundaries
between different colors or between different tonal den-
sities, as indicated by F and G. Notwithstanding this
shortcoming, the 14th embodiment provides an effective
method because of its extremely simple construction.
The 14th embodiment is also effective in application to
an image quality correction circuit that does not use a
slice circuit; the embodiment is effective not only in the
configuration where image quality correction is applied to
the luminance signal, but also in the configuration of Fig.
31 where image quality correction is applied to the chromi-
nance signal, the configuration of Fig. 31 in the case where

the slice circuit is not provided, and the configuration

where image quality correction is applied to the primary
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the | um nance signal, but also in the configuration of Fig. 31 where inage
quality correction is applied to the chrom - nance signal, the
configuration of Fig. 31 in the case where the slice circuit is not

provi ded, and the configuration where inage quality correction is applied
to the primary 75 color signal. (Enbodinent 15) Fig. 39 is a bl ock diagram
showi ng the configuration of an inmage quality correction circuit according
to anot her enbodi ment (a 15th enbodi nent) of the present invention. In
Fig. 39, a delay circuit 182 delays the input color density detection
signal 176 by a predetermned tine, and supplies the output to a delay
circuit 183 and a nultiplier 189. The delay circuit 183 del ays the input
signal by a predetermned tinme, and supplies the output to subtractors 184
and 185. The color density detection signal 176 is also inputted directly
to the subblact eignd84 and 185. The subtractor 184 subtracts the density
detection signal 176 fromthe output signal of the delay circuit 183, and
out puts t HEmbedimends 1&) first edge signal which is supplied to a maxi mum
value detection circuit 186. The subtractor 185 subtracts the output

signal of the déBay 38 déuiat PLOTY (G €61°d‘r1ngdérbsﬁ t%P’tfe‘tgé’c‘taito‘rP%l%al

176, and outputs the result as a_  .second ed e Si .. which is lied to
the maxi mdfh VEPEE Walddsi GRrEeFHdiY £8d° &9 ueart?ettsk}ség‘tpl on
circuit embodiment (a 15th embodiment) of the present invention. In

Fig. 39, a delay circuit 182 delays the input color density
detection signal 176 by a predetermined time, and supplies
the output to a delay circuit 183 and a multiplier 189. The
delay circuit 183 delays the input signal by a predetermined
time, and supplies the output to subtractors 184 and 185.
The color density detection signal 176 is also inputted
directly to the subtractors 184 and 185. The subtractor 184
subtracts the density detection signal 176 from the output
signal of the delay circuit 183, and outputs the result as a
first edge signal which is supplied to a maximum value
detection circuit 186. The éubtractor 185 subtracts the
output signal of the delay circuit 183 from the color
density detection signal 176, and outputs the result as a
second edge signal which is supplied to the maximum value
detection circuit 186. The maximum value detection circuit
186 detects the maximum values at the same instant of time
between the first and second edge signals, and thereby
detects the absolute value signal of the first edge signal
or second edge signal, the absolute value signal then being

supplied to a comparator 187. The comparator 187 compares
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186 detects the maxi num val ues at the same instant of tine between the
first and second edge signals, and thereby detects the absolute val ue
signal of the first edge signal or second edge signal, the absolute val ue
signal then being supplied to a conparator 187. The conparator 187
conpares 76 the absolute value signal with a predeterm ned voltage 188,
and supplies a binary signal to the nultiplier 189 in accordance wth the
result of the conparison. The output signal of the delay circuit 182 is
al so supplied to the nultiplier 189. The multiplier 189 nultiplies the two
input signals together, and outputs a corrected color density detection
signal 26. The section 213 enclosed by a dotted |ine can be considered as
a circuit for obtaining the absolute value of the first edge signal. The

(LSt 29,2 08,001 L3, QRS X SUBLERBLLAG ke polahensL i

detection’signa ITec ractor ShPfhe “col or

density dgﬁgcg&ag%gégnglb%Zerdskgxsg,EBrQthm&m%igghex ¢ghCyihts 182 and

183 in series, the second edge signal, an inverted version of the

first edgec.st@9nate QULRULLED-EEQMtbBE sHBtEBRbALi48R. afrgeSuppRbued to the
maxi mum val ue detection circuit 186 where the maxi num val ues between the

first andssge@DdoedgResignalscareudb- 182i nedalibakupplithetoutpet of the
maxi num val ue detection circuit 186 is the absolute val ue signal of the
first edgeulsighaér Y880 thReamplitipdéeof 1BRemabsobltesvahee tgbgiaput
signals together, and outputs a corrected color density
detection signal 26. The section 213 enclosed by a dotted
line can be considered as a circuit for obtaining the
absolute value of the first edge signal.

The first edge signal, which is produced by subtracting
the color density detection signal 176 directly fed to the
subtractor 184 from the color density detection signal 176
delayed through the delay circuits 182 and 183 in series,
and the second edge signal, an inverted version of the first
edge signal, outputted from the subtractor 185, are supplied
to the maximum value detection circuit 186 where the maximum
values between the first and second edge signals are ob-
tained. That is, the output of the maximum value detection
circuit 186 is the absolute value signal of the first edge
signal. When the amplitude of the ébsolute value signal
exceeds a certain level, the comparat&r 187 outputs the
result of the comparison between the absolute value signal
and the predetermined threshold value voltage 188, as a
binary signal, i.e., an edge correction signal for edge

correction. The edge correction signal goes high for edge

77



exceeds a certain level, the conparator 187 outputs the result of the
conpari son between the absolute value signal and the predeterm ned
threshol d value voltage 188, as a binary signal, i.e., an edge correction
signal for edge correction. The edge correction signal goes high for edge
77 portions and goes |low for other portions. This edge correc- tion signal
is multiplied in the multiplier 189 by the output signal of the del ay
circuit 182, thus producing the corrected color density detection signal
26. The color density detection signal 26 drops to the sane voltage | evel
as the no-color level for portions where the edge absolute val ue signal
exceeds the threshold value voltage 188 in anplitude. Fig. 40 shows the
waveforms taken at points a, d, e, f, g, h, i, andj in Fig. 39, along
with a colperrtdens it @dest N & Michd gRUaIBh ST g i sl BHdado de: -
variable gain anplifier 5 would output when the circuit of Fig. 39 is
connect ed ttient ke gin@A0A sOuallitliyp 1IG@d d6f itdie Giuliidl iafr AIgY bylIheand a
corrected | um nance signal 194 (Y') in that case. The nuneral 190

i ndi cat es ouhgultesdlgnafl tofe tthier eleiclyd cdalawa t VId 2 ,ageh Uls8& rokhe: imereted 191
indicates the reference signal for the edge correction signal i, the

r ef er ence coirgealt edeiced o re alegisl idtye dlede O fion tHe nadl t46l | ddta 1P loper at i on
performed by the nultiplier 189. It can be seen that the edge correction

signal i dieass tdowe tes ttiled diEnedn S WIarigd o dhg Fafieawoltage level

as the no-color level for portions where the edge absolute
value signal exceeds the threshold value voltage 188 in
amplitude.

Fig. 40 shows the waveforms taken at points a, d, e, f,
g, h, i, and j in Fig. 39, along with a color density-con-
trolled high-frequency signal 193 that the variable gain
amplifier 5 would output when the circuit of Fig. 39 is
connected to the image quality correction circuit of Fig.
13, and a corrected luminance signal 194 (Y’) in that case.
The numeral 190 indicates the level of the threshold value
voltage 188. The numeral 191 indicates the reference signal
for the edge correction signal i, the reference signal being
calculated as 0 in the multiplication operation performed by
the multiplier 189. It can be seen that the edge correction
signal i drops down to the reference voltage 191 in areas
near the boundaries of colors. The numeral 192 indicates
the reference voltage for the corrected color density de-
tection signal j, the reference voltage being the voltage
for no-color portions. The corrected color density detec-

tion signal j drops down to the reference voltage 192 in
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near the boundaries of colors. The nuneral 192 -indicates the reference

vol tage for the corrected color density de- tection signal j, the reference
vol tage being the voltage for no-color portions. The corrected col or
density detec- tion signal j drops down to the reference voltage 192 in 78

areas near the boundaries of colors. It can be seen that the

hi gh-frequency signal 193 controlled by the variable gain anplifier 5 in
accordance with the col or density detection signal j is suppressed for
portions corresponding to the color boundaries. In the |um nance signal
194 after image quality correction, no inmage correction is applied in
areas near the color boundaries. This elimnates the possibility of
overcorrection or contour reversion at the boundaries of colors as was the
case with the prior art previously described. The difference between the
confi gur aBreas oear §be Bpundagi’ss iod cldwerehe ddnfhaguiost iseerofthmty. 39
achieves a nmuch greater inprovenent not only at the boundaries between
non- col ofh&nBigbréreanensyhaisardo 185 cR&tBOUARSr iPgs et weeh adie f er ent
colors. The 15th enhodi nent, is al sg effectigF HP ap Iiceﬂjonifo an i mage
quality c8PABcEMBALELPEUPt IPhECCAEEENT6 idd dNes|Gode cideR LY t he

enmbodi nent ks gtfectLve qot only in the caqnfi ur&pio% @nge iqggﬁjgyality
corr_ectioﬂ_ei§C ppfi Ed8P8" thé = HPﬁgﬁféegigﬁﬂ, Bt A% & GHE
Conflgurakonhgchﬁ%r boundaries. In the luminance signal 194 after
image quality correction, no image correction is applied in
areas near the color boundaries. This eliminates the
possibility of overcorrection or contour reversion at the
boundaries of colors as was the case with the prior art
previously described.

The difference between the configurations of Figs. 37
and 39 is that the configuration of Fig. 39 achieves a much
greater improvement not only at the boundaries between non-
color and color areas but also at the boundaries between
different colors.

The 15th embodiment is also effective in application to
an image quality correction circuit that does not use a
slice circuit; the embodiment is effective not only in the
configuration where image quality correction is applied to
the luminance signal, but also in the configuration of Fig.
31 where image quality correction is applied to the chromi-
nance signal, the configuration of Fig. 31 in the case where
the slice circuit is not provided, and the configuration

where image quality correction is applied to the primary

color signal.
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31 where image quality correction is applied to the chrom i
t he ponflguratlon of F!gl 31 in the cagg where the sligg]cipngs ?Lgﬂgl’
provided, and the configuration where inage quality correction is applied
tﬁ the primary color signal. 79 (Enbodinment 16) Fig. 41 is a block diagram
f owing the configuration of an image quality correction circuit according
o anot her enbodi ment (a 16th enbodi nent) of the present invention. In
Fig. 41, the color density detector 1 corresponds to the color denéity
detector in Enmbodinents 1 - 13. The chrom - nance and |um nance signals are
inputted to the color density detector 1 which then outputs a color
density detection signal 176 to a snall-anplitude renoval circuit 195
The smal | -anplitude renmoval circuit 195 outputs a corrected col or densi t
detection signal 26 which is applied to the control term nal of the y

vari abl e (Faibeddmsintf i) 5. More speci fical | i i

. y, the color density detection
signal 176 syntheS|zed fr hr nlna C ﬂgp
supplied to t Hel &t qﬁﬁfg( r‘g A" cl r‘%‘ﬁ?’%jl‘% §§g§*ég@§(%lzn%fl t ude

portions of the color sity E%Egﬁlé{% $iongd
M EiheMyeshotherder to
reduce tfﬁ?(ﬁ?%ﬁﬁ Y2k $k¥ dﬁ% y corr%ct?on ?or TI%ht col or areas, and

t he resultln out 1hey SRSt
&fl €0k Opréleast t yndenersi
26, is aﬁﬁ?ﬁ ?h@acon f of terﬁfnalpof t he Sgilable ggln nen Engnal

Fig. 41, the color density detector 1 corresponds to the
color density detector in Embodiments 1 - 13. The chromi-
nance and luminance signals are inputted to the color
density detector 1 which then outputs a color density
detection signal 176 to a small-amplitude removal circuit
195. The small-amplitude removal circuit 195 outputs a
corrected color density detection signal 26 which is applied
to the control terminal of the variable gain amplifier 5.
More specifically, the color density detection signal 176
synthesized from the chrominance and luminance signals is
supplied to the small-amplitude removal circuit 195 where
small-amplitude portions of the color density detection
signal are removed in order to reduce the effect of image
quality correction for light color areas, and the resulting
output, i.e., the corrected color density detection signal
26, is applied to the control terminal of the variable gain
amplifier 5 in Embodiments 1 - 156. When applying the
configuration of Fig. 41 to Embodiments 14 and 15, the
small-amplitude removal circuit 195 is connected after the
boundary reduction circuit 177 in Fig. 36.

Fig. 42 shows the configuration of the small-amplitude
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anplifier 5 in Enbodinments 1 - 15. Wen applying the configuration of Fig.
41 to Enbodi nents 14 and 15, the snall-anplitude renoval circuit 195 is
connected after the boundary reduction circuit 177 in Fig. 36. Fig. 42
shows the configuration of the small-anplitude 80 renoval circuit 195 in
nore detail. The nunmeral 196 and 197 designate transistors having simlar
characteristics; the <color density detection signal 176 is applied to the
base of the transistor 196, while a reference voltage 200 is applied to
the base of the transistor 197, the reference voltage 200 also serving as
the reference voltage for the corrected color density detection signal 26.
The collectors of the transistors 196 and 197 are connected together and
coupled to a power source 198. The emitters of the transistors 196 and

197 are cuwwed B {00t her9mngh ohor@dedt¥i 8. a TR6I sliReral9996 Thadempit er of
each of the transistors 196, 197 is connected to the base of a transistor
201 whosai&edi grect Ort #sns D Doinglelda andg Wobs £l &A1 theratseebanéctedthe t he
power source 198 via a resistor 202. The voltage outputted fromthe
emtter ofoldie demvsigtdet@Olions $hengbri@6t éd gppbdiedehsi the Hesecbifon
signal 26. The transistor 201 fornms an emtter follower buffer so that the
vol t age drlop byanhiesbasel &b tvkilevel raferepceheol tansi 3P8rss198rliod s
cancelled as it is raised by the base-em tter voltage of the transigtor
201. The &9 richs tbaprraf i bae obremgishorwi Py, pkhgetef pEepcej voltage 20

also serving as the reference voltage for the corrected
color density detection signal 26. The collectors of the
transistors 196 and 197 are connected together and coupled
to a power source 198. The emitters of the transistors 196
and 197 are connected together and grounded via a resistor
199. The emitter of each of the transistors 196, 197 is
connected to the base of a transistor 201 whose collector is
grounded and whose emitter is connected to the power source
198 via a resistor 202. The voltage outputted from the
emitter of the transistor 201 is the corrected color density
detection signal 26. The transistor 201 forms an emitter
follower buffer so that the voltage drop by the base-emitter
voltage of the transistors 196, 197 is cancelled as it is
raised by the base-emitter voltage of the transistor 201.
The circuit operation of Fig. 42 will be described. It
is assumed that the reference voltage 200 for the corrected
color density detection signal 26 is chosen to be higher
than the input color density detection signal 176. When the
color density detection signal 176 applied to the base.of

the transistor 196 is higher than the reference voltage 200
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is assuned that the reference voltage 200 for the corrected color density
detection signal 26 is chosen to be higher than the input color density
detection signal 176. When the color density detection signal 176 applied
to the base of the transistor 196 is higher than the reference voltage ?00
81 applied to the base of the transistor 197, current flows fromthe
transistor 196 to ground via the resistor 199, so that the transistor 197
is off. Therefore, in this case, the color density detection signal 176 is
outputted as the corrected color density detection signal 26 through the
transistors 196 and 201. Conversely, when the color density detection
signal 176 applied to the base of the transistor 196 is |ower than the

ref erence voltage 200 applied to the base of the transistor 197, the

transistor 196 is off, and current flows fromthe emtter of the

transi st ofPPE#efo Loy thEn#2FRa Ofhéd MPeditansi sted. PHer &r8TERt f YMSs case,

the reference e Lstggt@§%t%d fromthe em,itter of, the R{ansistor
ircait

|
201. Fig.fﬁgmeiégai% "SHE Sp&ratinsh Vot & §:pfflﬁ¢orhs'ﬁb $ifecific
exanpl es Qkai'gﬂéltW%%%ﬁ%Eg§'15@6%%u%%%a! 3%%%eq%E%%HQHF§¥ﬁ¥%§§%ﬁP|e of the

col or density detection  signal 1 appl'i e 0 the base o ransi stor

o, I SraCbLEH, Lot 20" gl ate Alinaieieroe otate ] 8y Wi ol
no- col or ¥ght-ag8ekie¥8lior AR NBYRE' Alet2@2 ion signal 26 through the
transistors 196 and 201. Conversely, when the color density
detection signal 176 applied to the base of the transistor
196 is lower than the reference voltage 200 applied to the
base of the transistor 197, the transistor 196 is off, and
current flows from the emitter of the transistor 197 to
ground via the resistor 199. Therefore, in this case, the
reference voltage is outputted from the emitter of the
transistor 201.

Fig. 43 explains the circuit operation of Fig. 42 by
using specific examples of signal waveforms. The numeral
203 designates an example of the color density detection
signal 176 applied to the base of the transistor 196, and a
dotted line 204 indicates the reference voltage for the
color density detection signal 176, the reference voltage
being equal to the no-color voltage level. The numeral 205
shows an example of the voltage value of the reference
voltage 200, after correction, applied to the base of the
transistor 197. The numeral 206 indicates the color density
detection signal 26 after correction, and 205 designates the

reference voltage applied to the base of the transistor 197.
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shows an exanpl e of the voltage value of the reference voltage 200, after
correction, applied to the base of the transistor 197. The nuneral 206

i ndi cates the col or density detection signal 26 after correction, and 205
designates the reference voltage applied to the base of the transistor
197. 82 In Fig. 43, it can be seen that when the color density detection
signal 203 is higher than the corrected reference voltage 205, the col or
density detection signal 203 is outputted as the corrected col or density
detection signal 206; conversely, when the reference voltage 205 is higher
than the color density detection signal 203, a voltage equal to the
corrected reference voltage 205 is outputted as the corrected col or
density detection signal 206. As a result, the anount of image quality
correction in light color areas is held down. The 16th enbodi nent is al so
effective in applFcatiéd,tdt aani begeeguathty sbenetheonodprcdenstihat does
not use a slice circuit; the enbodinent is effective not only in the
conflgurad¢meMh@meSL&ngb 40l tsyhtgheecthan theapprreated reherrosenance
signal, but also in the configuration of Fig 31 where_image quality
correct|0ﬁ°l§a%®p?@@d Fbetﬁ@leﬁréﬂP51ﬁ&néét§P§h8P Sﬂﬁéa&oﬁpsgaﬁation of

Fig. 31 in the case where the sli rcui,t i s not proyided, ,and.the
confi gur a?F oAUt bR &S| hHRgeCOEaeFES cS?hBEtFSHSF§yaﬁSIF8 1P8 BHENBL nary

color sigpak. Jhe, doundary, feduetion cLigyil 901E089dL08NLS nigher

than the color density detection signal 203, a voltage equal
to the corrected reference voltage 205 is outputted as the
corrected color density detection signal 206. As a result,
the amount of image quality correction in light color areas
is held down.

The 16th embodiment is also effective in application to
an image quality correction circuit that does not use a
slice circuit; the embodiment is effective not only in the
configuration where image quality correction is applied to
the luminance signal, but also in the configuration of Fig.
31 where image quality correction is applied to the chromi-
nance signal, the configuration of Fig. 31 in the case where
the slice circuit is not provided, and the configuration
where image quality correction is applied to the primary
color signal. The boundary reduction circuit of Embodiments
14, 15 may be incorporated into the above configuration.
(Embodiment 17)

Fig. 44 is a block diagram showing the configuration of
an image quality correction circuit according to another

embodiment (a 17th embodiment) of the present invention. In
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14, 15 may be incorporated into the above configuration. (Enbodinent 17)
Fig. 44 is a block diagramshowi ng the configuration of an imge quality
correction circuit according to another enbodinent (a 17th enbodi nent) of
the present invention. In 83 Fig. 44, the color density detector 1
corresponds to the color density detector in Enbodinents 1 - 13. The
chrom - nance and | um nance signals are inputted to the color density
detector 1 which then outputs a color density detection signal 176 to an
of fset addition circuit 208. The offset addition circuit 208 outputs a
corrected color density detection signal 26. Mre specifically, the color
density detection signal 176 synthesized in the color density detector 1
fromthe chrom nance and lumnance signals is inputted to the offset

ddi ti 2 dded | d
orect{onF L& ohky 0By C8LEr e T ERERR oS T IE s B B G e
respect to {pne as&g&sgﬁseng£§ge i AVBALLA 1 AGnE.! QF p@&th&ﬁe ckgualalloggng

a certain degree (0] Ity correction 1n no- col or portions

specific gxa gndtb&mQLLﬁea QQQhEEQ”aQEVQtht%QQ £6aRhRe chpl-ement ed usi ng
the sane configuration as the | -anplitude renoval circuit shown in

Fig. 42. §oNEYey. detBctbe §”ﬁhhcﬁ”ﬂhbhuggtbﬁﬂEV§| c6ilbeUigkastitg reference

vol tage 200 after correction is nade higher than the no-
detection signal 176 to an offset addition circuit 208. The
offset addition circuit 208 outputs a corrected color
density detection signal 26. More specifically, the color
density detection signal 176 synthesized in the color
density detector 1 from the chrominance and luminance
signals is inputted to the offset addition circuit 208 where
a DC component is added to the color density detection
signal 176 so that a difference voltage will remain with
respect to the reference voltage even in no-color portions,
thus allowing a certain degree of image quality correction
in no-color portions.

As a specific example, the offset addition circuit 208
can be implemented using the same configuration as the
small-amplitude removal circuit shown in Fig. 42. However,
in the small-amplitude removal circuit, the reference
voltage 200 after correction is made higher than the no-
color level of the color density detection signal 176, while
on the other hand, in the case of the offset addition cir-
cuit 208, the reference voltage 200 after correction must be
made lower than the no-color level of the color density

detection signal 176. Further, instead of using the circuit
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col or | evel

hand, in the case of the offset addition cir- cuit 208, the reference
vol tage 200 after correction nust be nmade | ower than the no-color |evel of
the color density detection signal 176. Further, instead of using the
circuit 84 such as shown in Fig. 42, the reference voltage may sinply

made | ower than the no-color level of the color density detection signa

176. Fig.

45 shows specific exanples of waveforns. The nuneral 209

desi gnates the voltage waveform of the color density detection signa
210 is the voltage level when no color is present; 211 is the color
density detection signal after correction; and 212 is the reference

vol tage after correction. It can be seen that the signal 211 has a DC

voltage to enable a certain degree of correction even in no-color

portions.

Fur t her nor e, pro- visions are made. so ihat thf ggrrec ed refergnce
h

vol tage cB® m%%@v%ﬁv%ﬁ B%?ﬂgtggn?%rﬁﬁbﬁﬁu

equi val e

swm@saa|%@p%movmd%sg ther ethecreberapest ipbtager BaY| sHAMPLY
gyedro

i on

Pi R8L1oAndBpE:

| t t
aCCOHD|I§%%HeC i%?%gﬁkb%agon sgg;Y%;§F§§é¥?§t%ppwpggglgn to

i mage quallt
enbodi ment® |%f% Pactive no

| guratl on

correctiopei s, a 9%189 &Qnsiby &QH&@@?GR signah. 1hyt ahgoiknehbe

configura |on of

voltage level when no color is present; 211 is the color
density detection signal after correction; and 212 is the
reference voltage after correction. It can be seen that the
signal 211 has a DC voltage to enable a certain degree of
correction even in no-color portions. This also provides
the effect of aperture correction. Furthermore, if pro-
visions are made so that the corrected reference voltage can
be varied using a microcomputer or the like, an operation
equivalent to image quality control by aperture correction
can be accomplished.

The 17th embodiment is also effective in application to
an image quality correction circuit that does not use a
slice circuit; the embodiment is effective not only in the
configuration where image quality correction is applied to
the luminance signal, but also in the configuration of Fig.
31 where image quality correction is applied to the chro-
minance signal, the configuration of Fig. 31 in the case
where the slice circuit is not provided, and the configu-
ration where image quality correction is applied to the

primary color signal. The boundary reduction circuit of
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31 where inmage quality correction is applied to the chro- m nance signal
the configuration of Fig. 31 in the case where the slice circuit is not
provi ded, and the configu- ration where imge quality correction is applied
to the primary color signal. The boundary reduction circuit of 85

Enbodi ments 14, 15 may be incorporated into the above configuration.
Furthernore, the small-anplitude renoval <circuit of Enbodi nent 16 may be

i ncorporated as well. Any of Enbodinments | to 17 can be applied not only to
anal og systens but also to digital systenms. As this invention may be
enbodied in several forns wthout departing fromthe spirit of essential
character- istics thereof, the present enbodinent is therefore

illustrative and not restrictive, since the scope of the invention is

defi ned b t he append clainms rather than by the description preceding
t hem and Bppd éﬂﬁﬁﬁés?gh ﬂngPV ﬁnﬂﬁ?ﬁrﬁﬁfégegndnﬁ8u§§§ 8% °ffe cl ains, or

I h t b dth th dtob
Zﬂglr\éiegn%g“?hé“&? TRE" SRubRRe ARG Ry atfenonal1f aRT Lyl nelieF IO 0 P
correct! OB BELG! beCORBELIRAR: 160hAY %@n%m%%frs%te'dngsm@qa for detecting

col or denS| m a SiI gha to color; |g - requency conponent
extracting ”eaﬂﬁyfg? EEBBQQEents 1 to 17 can be applied not only to

analog systems but also to digital systems.,

As this invention may be embodied in several forms
without departing from the spirit of essential character-
istics thereof, the present embodiment is therefore
illustrative and not restrictive, since the scope of the
invention is defined by the appended claims rather than by
the description preceding them, and all changes that fall
within metes and bounds of the claims, or equivalence of
such metes and bound thereof are therefore intended to be

embraced by the claims.
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ing a high-frequency conponent of a |um nance signal; a variable gain
anplifier for anplifying the extracted high-frequency conponent of the

| um nance signal by perform ing control in such a nanner that the gain
thereof is increased when the detected color density is high, and is
reduced when the detected color density is low, a slice circuit for slicing
the outputted anplitude of said variable gain anplifier at a prescribed
val ue; and neans for conmbining an inmage quality correction signal
outputted fromsaid slice circuit with the lum nance signal to be
corrected and thereby outputting a corrected | um nance signal. 2. An inage
quality correction circuit according to claiml, wherein said

hi gh-frequency conponent extracting nmeans com prises a |lowpass filter for
extracting a |l owfrequency conponent of the |um nance signal, and a

subt r act oWHABr ISoBLAIHERgIBhe difference between the | owfrequency
conponent 87 passed through said |owpass filter and the |um nance signal.
3. An image quality correction circuit according to claim1l1, wherein said
hi gh-frequency_ conponent extr ctingﬁneans conprises a first | ow pass

filter for exttactPngMaBroftattEguBREYCESARBNERTC YR b REMWPERSHRECe signal , a

second | ow color density detecting means for detecting color
density from a signal relating to color;

high-frequency component extracting means for extract-
ing a high-frequency component of a luminance signal;

a variable gain amplifier for amplifying the extracted
high-frequency component of the luminance signal by perform-
ing control in such a manner that the gain thereof is
increased when the detected color density is high, and is
reduced when the detected color density is low;

a slice circuit for slicing the outputted amplitude of
said variable gain amplifier at a prescribed value; and

means for combining an image quality correction signal
outputted from said slice circuit with the luminance signal
to be corrected and thereby outputting a corrected luminance

signal.

2. An image quality correction circuit according to
claim 1, wherein

said high-frequency component extracting means com-
prises a low-pass filter for extracting a low-frequency
component of the luminance signal, and a subtractor for

obtaining the difference between the low-frequency component
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pass filter, having a different cut-off frequency character- istic from
that of said first lowpass filter, for extract- ing a | owfrequency
conponent of the |lum nance signal, and a subtractor for obtaining the

di fference between the | ow frequency conponents respectively passed
through said first and said second | owpass filters. 4. An inmage quality
correction circuit conprising: color density detecting neans for detecting
color density froma signal relating to color; contour detecting nmeans for
detecting a contour signal froma |lum nance signal; a variable gain
anplifier for anplifying the detected contour signal by perform ng control
in such a manner that the gain thereof is increased when the detected
color density is high, and is reduced when the detected color density is

| ow; a spasseditbupughosaifli tpWgrehe Sadpart eadawpei tyddnencgs said

vari able gain anplifier at a prescribed value; and neans for conbining an
i mge quakgngleorrection signal outputted fromsaid slice circuit with the
| um nance signal to be corrected and thereby outputting a corrected

| um nance signal. 5. An inmage quality correcti.on circuit according to
claim1, wheréin é&idmééFoﬁuGEﬁg?tﬁ°5é?829?ﬁgCﬁE&HétdgfggfglPﬁequlor

claim 1, wherein

said high-frequency component extracting means
comprises a first low-pass filter for extracting a low-
frequency component of the luminance signal, a second low-
pass filter, having a different cut-off frequency character-
istic from that of said first low-pass filter, for extract-
ing a low-frequency component of the luminance signal, and a
subtractor for obtaining the difference between the low-
frequency components respectively passed through said first

and said second low-pass filters.

4, An image quality correction circuit comprising:

color density detecting means for detecting color
density from a signal relating to color;

contour detecting means for detecting a contour signal
from a luminance signal;

a variable gain amplifier for amplifying the detected
contour signal by performing control in such a manner that
the gain thereof is increased when the detected color
density is high, and is reduced when the detected color
density is low;

a slice circuit for slicing the outputted amplitude of
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density by full-wave rectifying different color-difference signals and
then summng the results or by full-wave rectifying different chrom nance
signals and then sunmmng the results. 6. An image quality correction
circuit according to claim1, wherein said color density detecting nmeans
detects the color density by rectifying a carrier chrom nance signal or by
full-wave rectifying different chrom nance signals and then summ ng the
results. 7. An image quality correction circuit according to claiml,
further conprising: a variable gain anplifier for anplifying the anplitude
of a color density signal to be detected, by controlling the gain thereof
on the basis of a preset voltage value, wherein the gain with which to
anplify the high-f uency 89 caonponent of the | um nance signal,is

controi | 8*fnY E&BLEg gfé ﬁﬂPﬁlgﬁe5uPﬁuF S GRS 1PESM €4S 'v&i%abl e gai n
anpli- fier. ali.ty correction ciéﬁuit comprdsingd . ,Ggl or

8. An i
density detecWFﬁngkgﬁgnggl &PBc A @80V, hign

iffqﬁwnna.sig al relating

to col Oréaggggagggpggglﬁg,aggWEQQ%@ oPXLLAG LG HTRRS 104 (@A g daNl0 2

ti
hi gh-fre ] I"'um nance ‘signal; a slice circui r slicing
the OUtpHEtgg QQEEEE%QQ Qhd thereby outputting a corrected luminance

signal.

5, An image quality correction circuit according to
claim }, wherein

said color density detecting means detects the color
density by full-wave rectifying different color-difference
signals and then summing the results or by full-wave
rectifying different chrominance signals and then summing

the results.

6. An image quality correction circuit according to
claim 1, wherein

said color density detecting means detects the color
density by rectifying a carrier chrominance signal or by
full-wave rectifying different chrominance signals and then

summing the results.

7. An image quality correction circuit according to
claim 1, further comprising:

a variable gain amplifier for amplifying the amplitude
of a color density signal to be detected, by controlling the
gain thereof on the basis of a preset voltage value, wherein

the gain with which to amplify the high-frequency
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sai d high-frequency conponent extracting neans at a prescribed value; a
variable gain anplifier for anplifying the output of said slice circuit by
perform ng control in such a manner that the gain thereof is increased
when the detected color density is high, and is reduced when the detected
color density is low, and neans for conbining an image quality correction
signal outputted fromsaid variable gain anplifier with the |um - nance
signal to be corrected and thereby outputting a corrected | um nance signal.
9. An inmage quality correction circuit conprising: color density detecting
means for detecting color density froma |um nance signal and a signa
relating to color; 90 high-frequency conponent extracting neans for
extract- ing a high-frequency conponent of the |um nance signal; a variable
gain anplifier for aqplifying_the extracted . high-frequency conponent of
the | um n&RE@odiegrtale thyheerlfdrimanasy iditalolls FuUcP ll sthntieragdrtdt he gain
thereof is increased when the .detected col or density is_ high, dis
reduced WREHS e e A CHGRAH G ks ARPT 4 by Y AF b %4 TEATPALE ol i ci ng
t he outputj%g‘anplitude of said variable gain anplifier at a prescribed
val ue; an means for conmbining an image quality correction signal

8. An image quality correction circuit comprising:

color density detecting means for detecting color
density from a signal relating to color;

high-frequency component extracting means for extract-
ing a high-frequency component of a luminance signal;

a slice circuit for slicing the outputted amplitude of
said high-frequency component extracting means at a
prescribed value;

a variable gain amplifier for amplifying the output of
said slice circuit by performing control in such a manner
that the gain thereof is increased when the detected color
density is high, and is reduced when the detected color
density is low; and

means for combining an image quality correction signal
outputted from said variable gain amplifier with the lumi-
nance signal to be corrected and thereby outputting a

corrected luminance signal.

9. An image quality correction circuit comprising:
color density detecting means for detecting color
density from a luminance signal and a signal relating to

color;
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outputted fromsaid slice circuit with the |lum nance signal to be
corrected and thereby outputting a corrected |lum nance signal. 10. An
imge quality correction circuit according to claim9, wherein said col or
density detecting nmeans conprises rectifiers for full-wave rectifying
different color-difference signals or two kinds of chrom nance signals,
respectively, an adder for sunmng the two signals after rectification,
and a multiplier for nultiplying an output signal of said adder by an
inverted version of the |um nance signal, and the color density is
detected fromthe output of said multiplier. 11. An inmage quality
correction circuit according to claim9, wherein 91 said color density
detecting neans conprises a recti- fier for rectifying a carrier

chrom nance signal-r&Jidddy &H.ﬁ;%nérw éwdltwmglgn@&lé np&F t &6t 40 nance
signal and an output signal of said rectifier, and a | owpass filter for

extracti ng,a d QW'g;] H-SUR I eh SO TR el € 05T ah OUL e n ShgNak i gL pai d
mul tiplier, and the color density is detected from the output of said

| ow- pass filter.vadabAe igwige £mel ifie €ofsecdmphi £y 1 €g1i thacext daoged o
claim9, wherein said color density detecting neans conprises a nmulti-
plier forhigH-timdquergeydiddmyentnicol drelk f henboneecsi ghahal By perform-
ing control in such a manner that the gain thereof is
increased when the detected color density is high, and is
reduced when the detected color density is low;
a slice circuit for slicing the outputted amplitude of
said variable gain amplifier at a prescribed value; and
means for combining an image quality correction signal
outputted from said slice circuit with the luminance signal

to be corrected and thereby outputting a corrected luminance

signal.

10. An image quality correction circuit according to
claim 9, wherein

said color density detecting means comprises rectifiers
for full-wave rectifying different color-difference signals
or two kinds of chrominance signals, respectively, an adder
for summing the two signals after rectification, and a
multiplier for multiplying an output signal of said adder by
an inverted version of the luminance signal, and the color

density is detected from the output of said multiplier.

11. An image quality correction circuit according to

claim 9, wherein
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wei ghting circuit for assigning a weight to an output signal .of said

mul tiplier, and a nmaxi num val ue detection circuit for detecting a maxi num
val ue anong an output signal of said weighting circuit, one
color-difference signal or a weighted version of the one color-difference
signal, and the other <color-difference signal or a weighted version of the
other <color-difference signal, and the color density is detected fromthe
out put of said maxi num val ue detection circuit. 13. An inage quality
correction circuit according to claim9, wherein said color density
detecting neans conprises a subtrac- tor for subtracting a second

chrom nance signal froma first chrom nance signal, and a maxi num val ue
detection circuit 92 for detecting a maxi mum val ue anong an out put signa

of said subtractor or a weighted version of the output signal, ap

inverted signaiaist aheen idanschf oif R &i BRRS oo T BT YNt etF Vot Si on of
the inverted signal, and the second, chrom nance sigp AaPr ay igp;ed

version dfi&the Sedstt } Ohrt hatter YT rdttORHP T He THIot tehsTty is
det ected fr, h t. of id i | i i i 14. A
rge quAtThSF G dOtT DR 1 4 i i e S e A e 4 col o

ording to clarm erein said color
density detecting [eans, OIDId S8sofs PALL. ARYCaTeohiphes fortbal fopave
rectifyi _rloguteﬁluﬁ n%leé?a:g %fgér%{d o@f?Ca rrst chroni nancfé signal, a multiplier
for nU|t|é§é%£gking a low-frequency component from an output signal
of said multiplier, and the color density is detected from

the output of said low-pass filter.

12. An image quality correction circuit according to
claim 9, wherein

said color density detecting means comprises a multi-
plier for multiplying different color-difference signals, a
weighting circuit for assigning a weight to an output signal
"of said multiplier, and a maximum value detection circuit
for detecting a maximum value among an output signal of said
weighting circuit, one color-difference signal or a weighted
version of the one color-difference signal, and the other
color-difference signal or a weighted version of the other
color-difference signal, and the color density is detected

from the ocutput of said maximum value detection circuit.

13. An image quality correction circuit according to
claim 9, wherein

said color density detecting means comprises a subtrac-
tor for subtracting a second chrominance signal from a first

chrominance signal, and a maximum value detection circuit
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an out put signal of said half-wave rectifier circuit by a second
chrom nance signal, and a maxi num val ue detection <circuit for detecting a
maxi nrum val ue anong three kinds of signals having an output signal of said
multiplier or a weighted version of the output signal, the first
chrom nance signal or a weighted version of the first chrom nance signal
and an inverted signal of the second chrom nance signal or a weighted
version of the inverted signal, or anong four kinds of signals having the
three kinds of signals plus the second chrom nance signal or a weighted
versi on of the second chrom nance signal, and the color density is
detected fromthe output of said maxi num val ue 93 detection circuit. 15. An
image quality correction circuit according to claim9, wherein said col or
density detecting neans conprises an adder for summing different
col or-di ffeFefiebest §nal 8 BRXLMBMKVAdYe 8MOBEr 8R RAGPE tsisd8aed &fft epid
full-wave rectification, and | tiplier for multiplying an_output signal
of said afdRFTAGEOR Bfnﬁrve%5g§Fgﬁv8Fgfﬁ8 Pénﬁﬁ&neéthénéﬂgnéﬁd e col or
density is_detected.fromthe, putput of said.nultiplier. . 16. An inmage
quati 1y cEpPEEEruntiph@T bRy Blks®: sh¥miMire Pt S2afd col or
density dgleghiDg VEADSoROBR LAES 1AvEGELH" sibfial!, OhnkeEhle Wegnd carrier
chrom nancé signal, a multr-

chrominance signal or a weighted version of the second

chrominance signal, and the color density is detected from

the ocutput of said maximum value detection circuit.

14. An image quality correction circuit according to
claim 9, wherein

said color density detecting means comprises a half-
wave rectifier for half-wave rectifying an inverted signal
of a first chrominance signal, a multiplier for multiplying
an output signal of said half-wave rectifier circuit by a
second chrominance signal, and a maximum value detection
circuit for detecting a maximum value among three kinds of
signals having an output signal of said multiplier or a
weighted version of the output signal, the first chrominance
signal or a weighted version of the first chrominance
signal, and an inverted signal of the second chrominance
signal or a weighted version of the inverted signal, or
among four kinds of signals having the three kinds of
signals plus the second chrominance signal or a weighted
version of the second chrominance signal, and the color

density is detected from the output of said maximum value
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plier for multiplying an output signal of said rectifier by a binary
version of the lum nance signal, and a lowpass filter for extracting a

| ow f requency conponent froman output signal of said nultiplier, and the
color density is detected fromthe output of said | owpass filter. 17. An
image quality correction circuit conprising: color density detecting nmeans
for detecting color density froma | um nance signal and a signal relating
to color; high-frequency conponent extracting neans for extract- ing a

hi gh-frequency conponent of the |um nance signal; 94 a slice circuit for
slicing the outputted anplitude of said high-frequency conponent
extracting neans at a pre- scribed value; a variable gain anplifier for
anpl i fyi ngetthe tqQehputi refuitsaid slice circuit by performng control in such
a manner that the gain thereof is increased when the detected col or
density is high, and is reduced when the detected color density is |ow,
and neans for dénbiAn Agagre iquadd tqualortne ctdrarectiirem isi grradordiiutgouid ed from
said variable gain anplifier with the um - nance signal to be corrected
and t her ebyadmt Sut wihegedncorrected | um nance signal. 18. An inmage quality

correction circuit conprising: color density detecting neans for detecting
col or said color density detecting means comprises an adder

for summing different color-difference signals or two kinds

of chrominance signals after full-wave rectification, and a

multiplier for multiplying an output signal of said adder by
a binary version of the luminance signal, and the color

density is detected from the output of said multiplier.

16. An image quality correction circuit according to
claim 9, wherein

said color density detecting means comprises a recti-
fier for rectifying a carrier chrominance signal, a multi-
plier for multiplying an output signal of said rectifier by
a binary version of the luminance signal, and a low-pass
filter for extracting a low-frequency component from an
output signal of said multiplier, and the color density is

detected from the output of said low-pass filter.

17. An image quality correction circuit comprising:

color density detecting means for detecting color
density from a luminance signal and a signal relating to
color;

high-frequency component extracting means for extract-

ing a high-frequency component of the luminance signal;
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density froma lum nance signal and a signal relating to color;

hi gh- frequency conponent extracting neans for extract- ing a high-frequency
conponent of the |lum nance signal; variable gain anplifiers, correspondi ng
to respective color-difference signals, for anplifying the extracted high-
frequency conponent of the | um nance signal by performng control in such
a manner that the gain thereof is increased when the detected col or
density is high, and is reduced when the detected color density is |low, 95
slice circuits, corresponding to the respective color- difference signals,
for slicing the outputted anplitude of said variable gain anplifiers at a
prescribed val ue; and neans for conbining an inmage quality correction
signal outputted from said associated slice circuit with the associated
chrom nance signal to be corrected and thereby outputtin corrected

chr oni nance si@néﬂ}cng1Eﬁ“ﬂﬁa§€rq&&PFﬂ¢306Wﬁé€WW€Wté@ﬂbﬁ%ﬂﬁdééﬁVﬁﬁﬁb to
claim18, wh rgLn s%id col or densitynggte ti ng .neans conp%ises a recti-
fier for Fedfi PyERGIFREUENGHar OPECAE g %0 TS 38 BT it & iF&® T or

mul tiplyin an gutp&tesignal of said rectifier by an inverted version of
the | unmi naréé §|gﬁ3l? and a lowpass filter for extracting a | owfrequency

?gnponent fronhagagqgg%% %%Q%ahﬂ@15%¥éi'F&JidﬁﬂfyfyfﬂgiéﬂyaéaﬂﬁﬁtC&¥Bity
said slice circuit by performing control in such a manner
that the gain thereof is increased when the detected color
density is high, and is reduced when the detected color
density is low; and

means for combining an image quality correction signal
outputted from said variable gain amplifier with the lumi-

nance signal to be corrected and thereby outputting a

corrected luminance signal.

18. An image quality correction circuit comprising:

color density detecting means for detecting color
density from a luminance signal and a signal relating to
color;

high-frequency component extracting means for extract-
ing a high-frequency component of the luminance signal;

variable gain amplifiers, corresponding to respective
color-difference signals, for amplifying the extracted high-
frequency component of the luminance signal by performing
control in such a manner that the gain thereof is increased
when the detected color density is high, and is reduced when

the detected color density is low;
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detected fromthe output of said |l owpass filter. 20. An inage quality
correction circuit accordlng to claim18, wherein said color density
detecting neans conprises a recti- fier for rectifying the signal relating
to color, and a nultiplier for multiplying an output signal of said recti-
fier by a binary version of the |um nance signal, and the «color density is
detected fromthe output of said nulti- plier. 96 21. An image quality
correction circuit conprising: color density detecting neans for detecting
color density froma |lum nance signal and a signal relating to color;

hi gh-frequency conponent extracting neans for extract- ing a high-frequency
conponent of the |um nance signal; a variable gain anplifier for anplifying
the extracted high-frequency coqponent of t m nance S|Qpal b erform
ing control |nS§&€ﬁ élﬁgmm&S%l%& RCRER é&ﬁ %fsﬁqﬁzb h t he
detected cQl or density is hig

d wh I
density i §4fERT A5G ﬁé§ﬁ‘§‘lfsdr q@d‘nﬁqrf:crsfd‘garfq]e?rgd‘etpdiefa 9 f gr ect(f siozgnal
outputted f r(&m sal db\iar;;gablnte tﬂﬂ@s‘ fa!teral &\ Iheoe u nance, TFA ghal to

pu te a

be correct?8d®a Fer b corre 9'um hance si‘gn wher ei n

sai d col or de”?ﬁ'egﬁ %Q‘th'orﬁﬁnqﬁ%%s a%orm{ég%eilfaelcltt!yf'&frsrectlon signal

outputted from said associated slice circuit with the
associated chrominance signal to be corrected and thereby

outputting a corrected chrominance signal.

19. An image quality correction circuit according to
claim 18, wherein

said color density detecting means comprises a recti-
fier for rectifying the signal relating to color, a multi-
plier for multiplying an output signal of said rectifier by
an inverted version of the luminance signal, and a low-pass
filter for extracting a low-frequency component from an
output signal of said multiplier, and the color density is

detected from the output of said low-pass filter.

20. An image quality correction circuit according to
claim 18, wherein

said color density detecting means comprises a recti-
fier for rectifying the signal relating to color, and a
multiplier for multiplying an output signal of said recti-
fier by a binary version of the luminance signal, and the
color density is detected from the output of said multi-

plier.
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for full-wave rectifying different color-difference signals or two kinds
of chrom nance signals, respectively, an adder for summng the two signals
after rectification, and a nultiplier for multiplying an output signal of
said adder by an inverted version of the |um nance signal, and the color
density is detected fromthe output of said nultiplier. 22. An inmage
quality correction circuit conprising: color density detecting neans for
detecting color 97 density froma |um nance signal and a signal relating to
col or; high-frequency conponent extracting neans for extract- ing a

hi gh-frequency conponent of the |lum nance signal; a variable gain anplifier
for anplifying the extracted high-frequency conponent of the | um nance
signal by perform ing control in such a manner that the gain thereof is

i ncreased when the detected color density is high, and is reduced when the
det ect ed col or 2dendint i magel awalaky Eams cfitdro nc @rfyicniing campmwgeggual ity
correction signal outputted fromsaid variable gain anplifier wwth the

| umi nance si gnabkleg Hensdtiededd cdidst meratsy fout pletttiatd ng csdatect ed

| um nance signal, wherein said color density detecting nmeans conprises a
recti- fidenBatyr dxom w Aymdneace & sdigrdodindaric & igingdalre le ting ito plier for
mul tiplying an inverted | um nance signal and an output signal of said
rectifierC°&fdia | owpass filter for

high-frequency component extracting means for extract-
ing a high-frequency component of the luminance signal;

a variable gain amplifier for amplifying the extracted
high-frequency component of the luminance signal by perform-
ing control in such a manner that the gain thereof is
increased when the detected color density is high, and is
reduced when the detected color density is low; and

means for combining an image quality correction signal
outputted from said variable gain amplifier with the
luminance signal to be corrected and thereby outputting a
corrected luminance signal, wherein

said color density detecting means comprises rectifiers
for full-wave rectifying different color-difference signals
or two kinds of chrominance signals, respectively, an adder
for summing the two signals after rectification, and a
multiplier for multiplying an output signal of said adder by
an inverted version of the luminance signal, and the color

density is detected from the output of said multiplier.

22. An image quality correction circuit comprising:

color density detecting means for detecting color
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extracting a | owfrequency conponent from an output signal of said
multiplier, and the color density is detected from the output of said

| ow-pass filter. 23. An image quality correction circuit conprising: color
density detecting nmeans for detecting color density froma |um nance signa
and a signal relating to color; high-frequency conponent extracting neans
for extract 98 ing a high-frequency conponent of the |um nance signal; a
variable gain anplifier for anplifying the extracted high-frequency
conponent of the |um nance signal by perform ing control in such a manner
that the gain thereof is increased when the detected color density is

hi gh, and is reduced when the detected color density is |ow, and neans for

conblnlng an Igaffﬂ°uall ¥m185588t§9?n§192€& %ogg Hg&egegg ghgakg vari abl e

gain anpl 197 %t Uhi hiance™ st gnal rrecte t Rer eby
out putting, g, corrected | um nance signal, wherein said color density
det ecti ng neans conprlses a nmultiplier for mul tiplying different

col or-differengeg thQ@@uéncﬁ ¥6hebhbnRy ektedbtih@r masakgfbRgeatMBEght tO an
out put signal of said nmultiplier, and a maxi mum value detection circuit

for detecthfdaan EK: MHEYY@hER adMPEnant o8t pue sughaknok sagdadei ghting
circuit, one color-differ- ence signal or a weighted version of the one
color-differ- a variable gain amplifier for amplifying the extracted
high-frequency component of the luminance signal by perform-
ing control in such a manner that the gain thereof is
increased when the detected color density is high, and is
reduced when the detected color density is low; and
means for combining an image quality correction signal
outputted from said variable gain amplifier with the
luminance signal to be corrected and thereby outputting a
corrected luminance signal, wherein
said color density detecting means comprises a recti--
fier for rectifying a carrier chrominance signal, a multi-
plier for multiplying an inverted luminance signal and an
output signal of said rectifier, and a low-pass filter for
extracting a low-frequency component from an output signal

of said multiplier, and the color density is detected from

the output of said low-pass filter.

23. An image quality correction circuit comprising:

color density detecting means for detecting color
density from a luminance signal and a signal relating to
color;

high~frequency component extracting means for extract-
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ence signal, and the other color-difference signal or a weighted version
of the other color-difference signal, and the color density is detected
fromthe output of said maximumvalue detection circuit. 24. An inmge
quality correction circuit conprising: color density detecting nmeans for
detecting color density froma | um nance signal and a signal relating to 99
color; high-frequency conponent extracting neans for extract ing a

hi gh-frequency conponent of the |um nance signal; a variable gain anplifier
for amplifying the extracted high-frequency conponent of the |um nance
signal by perform ing control in such a manner that the gain thereof is

i ncreased when the detected color density is high, and is reduced when the
detected col or density is low, and neans for conbining an imge quality

correction signal outputted fromsaid variable gain anplifier with the
| uni nancelB® ghal18B-HECEBPREEt BAMBRRCRRePEDY 8u§83€??ﬁ§ea51§GF}ected

| um nance signal, wherein said color ,density detecti.n ans _conprises a
subtrac- tor f%rvgﬁbﬁﬁgﬁtgﬁbnaagghbﬁaefh?8ﬁiﬁgﬁéé%gﬁﬁgaf eX%rggﬁFst

roma

oo 8L S ahe 3o SoMREREHL P UheCh e i, pobdtasts o o

maxi num v sali subtractor or "a“wei ghted

versi on of \Lhg,QuLRYL ;i QBh: a®RanhBYCLHEY $hANgh ol thigebis 3l chiomi nance

signal or
increased when the detected color density is high, and is

reduced when the detected color density is low; and

means for combining an image quality correction signal
outputted from said variable gain amplifier with the
luminance signal to be corrected and thereby outputting a
corrected luminance signal, wherein

said color density detecting means comprises a
multiplier for multiplying different color-difference
signals, a weighting circuit for assigning a weight to an
output signal of said multiplier, and a maximum value
detection circuit for detecting a maximum value among an
output signal of said weighting circuit, one color-differ-
ence signal or a weighted version of the one color-differ-
ence signal, and the other color-difference signal or a
weighted version of the other color-difference signal, and
the color density is detected from the output of said

maximum value detection circuit.

24, An image quality correction circuit comprising:
color density detecting means for detecting color

density from a luminance signal and a signal relating to
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wei ghted vers
or a weighted
density is det

on of the inverted signal, and the second chrom nance signa
version of the second chrom nance signal, and the col or
ected from the output of said maxi mum val ue detection

circuit. 25. An image quality correction circuit conprising: color density
detecting neans for detecting color density froma lum nance signal and a
signal relating to 100 color; high-frequency conponent extracting neans
for extract ing a high-frequency conponent of the |um nance signal; a

~variable gain
conponent of t
that the gain
high, and is

anplifier for anplifying the extracted high-frequency

he | um nance signal by perform ing control in such a manner
thereof is increased when the detected color density is
reduced when the detected color density is | ow, and nmeans for

conbi ni ngcah°Firage quality correction signal outputted fromsaid variable

gain anplifier
outputting a

bkhD eEBGuehdT 08AGS 8hanal kA RS EOMBGLLT And herghy

ance Si gnal er el col or ensity

det ect i ng, gpagsy ¢ ORDYL 888 eAYaLbnpUAKR L 821 ihicen hanaRld it recti fying

an invertéad-si
mul tiplying

gha ronlnance signal, a nmultiplier for
Qrgquggqg % gﬂahmeEQ1@r”@%&”¥%bﬁ@k§@n@e&%@t@%1ﬂ@dﬂédt for

detecting a maxi num val ue "anong three kinds of signals having an out put
si gnal of h3ghd rpebtieRkiyetoRpoReW®i Bft @the luminance signal by perform-

ing control in such a manner that the gain thereof is

increased when the detected color density is high, and is

reduced when the detected color density is low; and

means for combining an image quality correction signal

outputted from said variable gain amplifier with the

luminance signal to be corrected and thereby outputting a

corrected luminance signal, wherein

said color density detecting means comprises a subtrac-

tor for subtracting a second chrominance signal from a first

chrominance signal, and a maximum value detection circuit

for detecting a maximum value among an output signal of said

subtractor or a weighted version of the output signal, an

invérted signal of the first chrominance signal or a

\

weighted version of the inverted signal, and the second

chrominance signal or a weighted version of the second

chrominance signal, and the color density is detected from

the output of said maximum value detection circuit.

25, An image quality correction circuit comprising:

color density detecting means for detecting color

density from a luminance signal and a signal relating to
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version of the output signal, the first chrom nance signal or a weighted
version of the first chrom nance signal, and an inverted signal of the
second chrom nance signal or a weighted version of the inverted signal, or
anong four kinds of signals having the three kinds of signals plus the
second chroninance signal or a weighted version of the second chron nance
signal, and the color density is detected from 101 the output of said
maxi mum val ue detection circuit, 26. An image quality correction circuit
conprising: color density detecting means for detecting color density from
a lum nance signal and a signal relating to color; high-frequency
conmponent extracting means for extracting a high-frequency conponent of
the lum nance signal; a variable gain anplifier for anplifying the
extracted,, i gh-frequency conponent of the |um nance signal by perform ing
control in such a manner that the gain thereof is increased when the
detected col orhgdgnRstt¥qiisnbiygbomablehs ekeducednyherahnie foet extedcesl or
density is low, and neans for conbining an imge quality correction signal
out put t edifhgom EagH-vacgabheygabmpanphitf pér tivet Aumheankcegnisigned isi gnal to
be corrected and thereby outputting a corrected |unminance signal, wherein
said col or densi tyrdebdet Eagnneansd ifonpr foes aanlidgdng the extracted

high-frequency component of the luminance signal by perform-

ing control in such a manner that the gain thereof is

increased when the detected color density is high, and is

reduced when the detected color density is low; and

means for combining an image quality correction signal

outputted from said variable gain amplifier with the

luminance signal to be corrected and thereby outputting a

corrected luminance signal, wherein

said color density detecting means comprises a half-

wave rectifier for half-wave rectifying an inverted signal

of a first chrominance signal, a multiplier for multiplying

chrominance signal, and a maximum value detection circuit

for detecting a maximum value among three kinds of signals

having an output signal of said multiplier or a weighted

version of the output signal, the first chrominance signal

or a weighted version of the first chrominance signal, and

an inverted signal of the second chrominance signal or a

weighted version of the inverted signal, or among four kinds

of signals having the three kinds of signals plus the second

chrominance signal or a weighted version of the second

chrominance signal, and the color density is detected from
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for summ ng different color-difference signals or two kinds of chrom nance
signals after full-wave rectification, and a multiplier for multiplying an
out put signal of said adder by a binary version of the |um nance signal,
and the color density is detected fromthe output of said nultiplier. 27.
An image quality correction circuit conprising: 102 color density detecting
nmeans for detecting color density froma | um nance signal and a signa
relating to color; high-frequency conponent extracting nmeans for
extracting a high-frequency conponent of the |um nance signal; a variable
gain anplifier for anmplifying the extracted high-frequency conponent of
the Ium nance signal by performng control in such a manner that the gain
thereof is increased when the detected color density is high, and is
reduced when the detected color density is |ow and means for conbining an
i mge quath@yO@meéchoﬁaéﬁgm%¥lm6ﬂtbﬁ¥?@dd?F6ﬁ¥é9Pd°$5FPé5Ie gai n
anplifier wwth the |um nance signal to be corrected and thereby outputting
a corrected | um nance signal,_ wherein Saﬁ?PCO or de S|tﬁ8detect|ng means

conprises a r%%t|$Pefm?%? ?%ﬁ%ff?lﬁ@rﬁeﬁ PeftERFS t&rghRal, a
Pl er T or UL LD, 20epuLpisohaaRh #0eoaL0ect Sk gy 2 binary
density from a luminance signal and a signal relating to

color;

high-frequency component extracting means for
extracting a high-frequency component of the luminance
signal;

a variable gain amplifier for amplifying the extracted
high-frequency component of the luminance signal by perform-
ing control in such a manner that the gain thereof is
increased when the detected color density is high, and is
reduced when the detected color density is low; and

means for combining an image quality correction signal
outputted from said variable gain amplifier with the
luminance signal to be corrected and thereby outputting a
corrected luminance signal, wherein

said color density detecting means comprises an adder
for summing different color-difference signals or two kinds
of chrominance signals after full-wave rectification, and a
multiplier for multiplying an output signal of said adder by
a binary version of the luminance signal, and the color

density is detected from the output of said multiplier.

27. An image quality correction circuit comprising:
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| ow-pass filter for extracting a | owfrequency conponent from an out put
signal of said nultiplier; and the color density is detected fromthe
output of said lowpass filter. 28. An image quality correction circuit
according to claiml1, further conprising: 103 a boundary reduction circuit
for accepting a color density signal representing the color density
detected by said color density detecting neans, and for reducing the
anplitude of the color density signal at portions near the boundary
bet ween no-col or and col or areas or near the boundary between different
colors, wherein an output signal from said boundary reduction circuit 1is
taken as a new col or density signal for inmage quality correction. 29. An
imge quality correction circuit according to claim9, further conpri sing:
a boundary reduction circuit for accepting a color density signal
representing theleoal dengéngi dytestdéomedens Faird dedlest idensialpidet ecti ng
means, and for reducing the anplitude of the color density_iggnal at
portions deasithe frosusdampinengse’igfadoltsid andidRedr TElddd % YRear the
boundary between different colors, wherein an output signal from said
boundary PE&BfPion circuit is taken as a new color density signal for
I mage qual ity hﬁ%%ﬂ %%H%ghcy component extracting means for

extracting a high-frequency component of the luminance

signal;

a variable gain amplifier for amplifying the extracted
high-frequency component of the luminance signal by
performing control in such a manner that the gain thereof is
increased when the detected color density is high, and is
reduced when the detected color density is low; and

means for combining an image quality correction signal
outputted from said variable gain amplifier with the
luminance signal to be corrected and thereby outputting a
corrected luminance signal, wherein

said color density detecting means comprises a
rectifier for rectifying a carrier chrominance signal, a
multiplier for multiplying an output signal of said
rectifier by a binary version of the luminance signal, and a
low-pass filter for extracting a low-frequency component

from an output signal of said multiplier, and the color

density is detected from the output of said low-pass filter.

28. An image quality correction circuit according to

claim 1, further comprising:
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30. An image quality correction circuit according to claim18, further
conprising: a boundary reduction circuit for accepting a color density
signal representing the color density detected by 104 said color density
detecting neans, and for reducing the anplitude of the color density

signal at portions near the boundary between no-col or and col or areas or
near the boundary between different colors, wherein an output signal from
sai d boundary reduction circuit is taken as a new color density signal for
image quality correction. 31. An image quality correction circuit
conprising: color density detecting means for detecting color density from
a signal relating to color; high-frequency conponent extracting neans for

extracting a high-freguen Qpent @ ey hanal . ari abl e
gain anpllfleraf ?“%n%F§f§¥%§8?Ee ex%?ggﬁgd hig%?%?gzagncycggﬁgonent of

the lum nance.sigpal, by rREFEQEALRHgCRRL eblbR SdaR jaymaeRek tedabyt he
t hereof S |ﬁc#easga mhgns%he dete%ted col or deng?fyyis higﬁ, aﬁg i's i

I “?Q?dtbglg?tQEBQQtSOHQ%eQQQEEtMehﬁshowmdﬁﬁamsrbﬂhcdmgbkmbng an
imge quality correction signal outputted fromsaid variable gain

anplifierahhihethhe ofURhBaBeeosi geakity ke geelr att @draidnishersly tdwet putting
a corrected | um nance signal; and
boundary between no-color and color areas or near the
boundary between different colors, wherein
an output signal from said boundary reduction circuit

is taken as a new color density signal for image quality

correction.

29. An image quality correction circuit according to
claim 9, further comprising:

a boundary reduction circuit for accepting a color
density signal representing the color density detected by
said color density detecting means, and for reducing the
amplitude of the color density signal at portions near the
boundary between no-color and color areas or near the

boundary between different colors, wherein

an output signal from said boundary reduction circuit
is taken as a new color density signal for image quality

correction,

30. An image quality correction circuit according to

claim 18, further comprising:
a boundary reduction circuit for accepting a color

density signal representing the color density detected by
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a boundary reduction circuit for accepting a color density signal
representing the color density detected by said color density detecting
means, and for reducing the anplitude of the color density signal at
portions near the 105 boundary between no-col or and col or areas or near the
boundary between different colors; wherein an output signal fromsaid
boundary reduction circuit is taken as a new color density signal for
image quality correction. 32. An image quality correction circuit
conprising: color density detecting neans for detecting color density from
a lum nance signal and a signal relating to color; high-frequency
conponent extracting neans for extracting a high-frequency conponent of
the lum nance signal; variable gain anplifiers, corresponding to
respectiveaidokoiedi filtesengedsitgraliag Mmernanplindyifeg tredusitgadted hi gh-
frequency conponent of the |um nance signal by perform ng control in such
a manner &hatithdegaifnthhecedpri dengdtyasdgnaihah PRE tdordc thed e dihér
density is high, and is reduced when ¢the detected color density is |ow,
nmeans f or beondepayngeieenrage -§aarirt ¢ o creeti diedisgfdl "4t fitt ed from sai d
associ ated vari abl e %ain anplifier wt t he associ ated chrom nance signal
to be cor pevpdgringetvween different colors, whereiln

an output signal from said boundary reduction circuit
is taken as a new color density signal for image quality

correction.

31. An image quality correction circuit comprising:

color density detecting means for detecting color
density from a signal relating to color;

high~-frequency component extracting means for
extracting a high-frequency component of a luminance signal;

a variable gain amplifier for amplifying the extracted
high-frequency component of the luminance signal by
performing control in such a manner that the gain thereof is
increased when the detected color density is high, and is
reduced when the detected color density is locw;

means for combining an image quality correction signal
outputted from said variable gain amplifier with the
luminance signal to be corrected and thereby outputting a
corrected luminance signal; and

a boundary reduction circuit for accepting a color
density signal representing the color density detected by
said color density detecting means, and for reducing the

amplitude of the color density signal at portions near the
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t hereby outputting a corrected chrom nance signal; and a boundary reduction
circuit for accepting a color density signal representing the color
density detected by 106 said color density detecting neans, and for
reducing the anplitude of the color density signal at portions near the
boundary between no-col or and color areas or near the boundary between
different colors; wherein an output signal from said boundary reduction
circuit 1is taken as a new color density signal for inmage quality
correction. 33. An image quality correction circuit conprising: color
density detecting neans for detecting color density froma primary col or
signal and a |um nance signal; high-frequency conponent extracting neans
for extracting a high-frequency conponent of the |um nance signal;

vari able gain anplifiers, corresponding tqQ respective primgry color
signal s, PeRndapVi P?f‘?’f@ef‘héwéﬁf’i&@t é‘&dhicﬁﬁr-orf PEFEENSY &6itdo of the

| um nance_ si gnal bé Qerforgbﬁg contr ol in.sugp a .manner that the gain

t her eof | B°PREPEXsBE L "GEn eJE0&c 84 °E51 o PFERS ™y is high, and is
reduced when the detected calor. densit.y is | ow r..c ijing an

i mge quality &8r P@gtpiu%n SRRl frgﬁlt %t?tl%éeé)%furn?r%r ai %}sc‘;tg&nat e é\y&p?abl e

gain anpl ii%i Ehiih! s LNQAS30903t d RNItTRIM gGAl10T oY ARRlg d %%ﬁicw rected

and theréby outputting a corrected primry color signal; an
correction.

32. An image quality correction circuit comprising:

color density detecting means for detecting color
density from a luminance signal and a signal relating to
color;

high-frequency component extracting means for
extracting a high-frequency component of the luminance
signal;

variable gain amplifiers, corresponding to respective
color-difference signals, for amplifying the extracted high-
frequency component of the luminance signal by performing
control in such a manner that the gain thereof is increased
when the detected color density is high, and is reduced when
the detected color density is low;

means for combining an image quality correction signal
outputted from said associated variable gain amplifier with
the associated chrominance signal to be corrected and
thereby outputting a corrected chrominance signal; and

a boundary reduction circuit for accepting a color

density signal representing the color density detected by
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a boundary reduction circuit for accepting a color density signal
representing the color density detected by said color density detecting
means, and for reducing the 107 anplitude of the color density signal at
portions near the boundary between no-col or and col or areas or near the
boundary between different colors; wherein an output signal fromsaid
boundary reduction circuit is taken as a new color density signal for
image quality correction. 34. An image quality correction circuit
according to claim31l, wherein said boundary reduction circuit conprises a
delay <circuit for delaying the color density signal inputted thereto and
a mninmnumval ue detection circuit for detecting a m ninum val ue between an
out put signal fromsaid delay, <circuit and the color density signal not
passed t hWeityhcshid dates ayy cleted t ingnteams puapdit fof seddc kg hlyen val ue
detection circuit is taken as a new color density signal for image

qual i ty cowrlkictidm.oB5thence hugedeal Y ystdnabcdt ook F%ﬁ?tnﬁééoFang to
claim 31, wherein said boundary reduction circuit conprises; a first delay
circuit feruniddnyibrtrern co?teo HeRs?hy 2P 4PEI 2TApSt PEd"eRFetBto; a second

delay circuit for delaying an output signal of said first delay circuit; a
subtract droyrspary betwéen different colors; wherein

an output signal from said boundary reduction circuit
is taken as a new color density signal for image quality

correction.

33. An image quality correction circuit comprising:
color density detecting means for detecting color
density from a primary color signal and a luminance signal;
high-frequency component extracting means for extracting a

high-frequency component of the luminance signal;

variable gain amplifiers, corresponding to respective
primary color signals, for amplifying the extracted high-
frequency component of the luminance signal by performing
control in such a manner that the gain thereof is increased
when the detected color density is high, and is reduced when
the detected color density is low;

means for combining an image quality correction signal
outputted from said associated variable gain amplifier with
the associated primary color signal to be corrected and
thereby outputting a corrected primary color signal; and

a boundary reduction circuit for accepting a color
density signal representing the color density detected by

said color density detecting means, and for reducing the
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subtracting the input color density signal froman output signal of said
second delay circuit; an absolute value 108 detection circuit for detecting
t he absol ute value of an output of said subtractor; a conparator for
conparing an output signal of said absolute value detection circuit with

a specific voltage and for outputting the result as a binary signal; and a
multiplier for nmultiplying an output signal of said conparator by the

out put signal of said first delay circuit, and an output signal of said
multiplier is taken as a new color density signal for imge quality
correction. 36. An image quality correction circuit according to claima1,
further conprising: a snmall-anplitude renoval circuit for renoving snal
anplitude portions of a color density signal representing the color
density detected by said color density detecting neans, wherein an out put
signal freomptatddenaf| theptplodedepmbbsl sigppdupt Pertares 882& #8®% col or

density signal for image quality correction so that no inagﬁ correction
may be aPPRRRTY obebUFeB| BP-Aeh8Ft §PEr 894°T39T AN PRa8E2quaPfty correction

circuit according o claim further conprising. a small-anplitude
removal cP?Eﬁ??rgoPeFEﬁﬁViHB?EﬁEFPE 8ﬁﬁPF?ud§%65gﬂPons of a color density

i gnal  representing, the color gongi Lyidehsahad Y a4 q8hot deusit v

detecting

is taken as a new color density signal for image quality

correction.

34. An image quality correction circuit according to
claim 31, wherein

said boundary reduction circuit comprises a delay
circuit for delaying the color density signal inputted
thereto and a minimum value detection circuit for detecting
a minimum value between an output signal from said delay
circuit and the color density signal not passed through said
delay circuit, and an output of said minimum value detection
circuit is taken as a new color density signal for image

quality correction.

35. An image quality correction circuit according to
claim 31, wherein

said boundary reduction circuit comprises: a first
delay circuit for delaying the color density signal inputted
thereto; a second delay circuit for delaying an output
signal of said first delay circuit; a subtractor for
subtracting the input color density signal from an output

signal of said second delay circuit; an absolute value
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means, wherein 109 an output signal fromsaid small-anplitude renova
circuit is taken as a new color density signal for image quality
correction so that no inage correction miy be applied to |ow color-density
areas. 38. An image quality correction circuit according to claim18,
further conprising: a small-anplitude renoval circuit for renoving smal
anplitude portions of a color density signal representing the color
density detected by said color density detecting neans, wherein an out put
signal fromsaid small-anplitude renoval ~circuit is taken as a new col or
density signal for image quality correction so that no i mage correction
may be applied to |low color-density areas. 39. An image quality correction
circuit conprising: color density detecting neans for detecting col or
density froma signal relating to color; high-frequency conponent

extract i meveanbod o irexi v ater nde bedt ghe f teeueheglebapvaéne of anl uni nance
signal; a variable gain anplifier for anplifying the extracted

hi gh- f r ecrichieyt cofipombht SWPtEaRteT AapeBPaFTRar h9r pePPBF M Ag2Bontrol in
such a manner that the gain thereof is increased when the detecteg col or
density i@#?ﬂ%ﬂns%ﬁﬁﬁ1s°fr%ﬂh@eﬂbﬁﬁéﬁt?h%agé?eaﬁéﬁcﬁbPBrCHEHEFFyWF b ow;

a specific voltage and for outputting the result as a binary
signal; and a multiplier for multiplying an output signal of
said comparator by the output signal of said first delay

circuit, and an output signal of said multiplier is taken as

a new color density signal for image quality correction.

36. An image quality correction circuit according to
claim 1, further comprising:

a small-amplitude removal circuit for removing small
amplitude portions of a color density signal representing
the color density detected by said color density detecting
means, wherein

an output signal from said small-amplitude removal
circuit is taken as a new color density signal for image
quality correction so that no image correction may be

applied to low color-density areas.

37. An image quality correction circuit according to
claim 9, further comprising:

a small-amplitude removal circuit for removing small
amplitude portions of a color density signal representing
the color density detected by said color density detecting

means, wherein
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110 nmeans for conbining an image quality.correction signal outputted from
said variable gain anplifier with the |um nance signal to be corrected and
thereby outputting a corrected |um nance signal; and a small-anplitude
removal circuit for renmoving small anplitude portions of a color density
signal representing the color density detected by said color density
detecting neans; wherein an output signal fromsaid small-anplitude
removal circuit is taken as a new color density signal for inage quality
correction so that no inage correction may be applied to |ow color-density
areas. 40. An image quality correction circuit conprising: color density
detecting neans for detecting color density froma lumnance signal and a
signal relating to color; high-frequency conponent extracting neans for

extracting a hjghsftientanLoMmeiRndand $hel ]l vampaneede sk@iavalvari abl e
gain anplifiers, corresponding to respective color-difference signals, for

anpl i fyi ngi dhei ©xi4 agdiesh highe déequensy cenpotensidhal htotubhagace signal
by performng control in such a manner that the gain thereof is increased
when t he gleiectedantart demssa ythast hghimage ¢srreducted mhrnbdll

applied to low color~density areas.

38. An image quality correction circuit according to
claim 18, further comprising:

a small-amplitude removal circuit for removing small
amplitude portions of a color density signal representing
the color density detected by said color density detecting
means, wherein

an output signal from said small-amplitude removal
circuit is taken as a new color density signal for image
quality correction so that no image correction may be

applied to low color-density areas.

39. An image quality correction circuit comprising:

color density detecting means for detecting color
density from a signal relating to color;

high~-frequency component extracting means for
extracting a high-frequency component of a luminance signal;

a variable gain amplifier for amplifying the extracted
high-frequency component of the luminance signal by
performing control in such a manner that the gain thereof is
increased when the detected color density is high, and is

reduced when the detected color density is low;
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the detected color density is |low, neans for conbining an imge quality
correction signal outputted fromsaid associated variable gain anplifier
with the associated chrom nance signal to be corrected and thereby
outputting a corrected chrom nance signal; and a small-anplitude renova
circuit for renoving snmall anplitude portions of a color density signal
representing the color density detected by said color density detecting
means, wherein an output signal fromsaid small-anplitude renmoval circuit
is taken as a new color density signal for image quality correction so
that no image correction may be applied to |low color-density areas. 41. An
image quality correction circuit conprising: color density detecting neans
for detecting color density froma primary color signal and a | um nance
signal ; high-frequency conponent extracting nmeans for extracting a

hi gh- f r equencye gspbRENECBY 1R hoe | & AAAEE adpghky; coaFpabienggignal
anplifiers, corresponding to respective, i col or, g als, for
anpllfylﬁgtP%bt%&t é%@eﬂahﬁgﬁarf?Ebﬁeﬁﬁyncﬁﬂgghthr VIFEe Bﬁninance si gnal
by performng control |n such a mann rdtha EB ggln thr 1 i,s_increased
when t hel WBtRRREY THEBP dEﬂsP?yc?ErﬁFgﬁ aRd ‘Ler&fdc8d RH "Ehé det ect ed

col or degg;%gck l?umlnance signal; and
a small-amplitude removal circuit for removing small
amplitude portions of a color density signal representing
the color density detected by said color density detecting
means; wherein
an output signal from said small-amplitude removal
circuit is taken as a new color density signal for image

quality correction so that no image correction may be

applied to low color-density areas.

40, An image quality correction circuit comprising:

color density detecting means for detecting color
density from a luminance signal and a signal relating to
color;

high-frequency component extracting means for
extracting a high-frequency component of the luminance
signal;

variable gain amplifiers, corresponding to respective
color-difference signals, for amplifying the extracted high-
frequency component of the luminance signal by performing
control in such a manner that the gain thereof is 1ncreased

when the detected color density is high, and is reduced when
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nmeans for combi ni ng an_iﬂage quality correction signal outputted from said
associ ated variable gain anplifier with the associated primry color

signal to be corrected and thereby outputting a corrected primary color
signal; and a small-anplitude renmoval circuit for renoving smal

anplitude portions of a color density signal representing the color
density detected by said color density detecting nmeans, wherein an output
signal fromsaid small-anplitude removal circuit is taken as a new col or
density signal for image quality correction so that no inmage correction
may be applied to |ow color-density areas. 42. An inmage quality correction
?lrcuhé.accorgkﬁg to claiml1, further conprising: offset addition neans

or adding a conmponent to a _colqr density signal representing the col or
d¢n5|}yfdé?ed?égct?g sail@rcdrgs iddndist y °fet ecti ng neans, mhereingan out put
signal fromsaid offset addition means is taken as a .COl QI Sit
S|grai for i megénrgudrirt ¢° dPﬁ@@tPSnlgﬁthgyaalcgffgvﬁ‘gﬁaggégﬁggﬁahgey
quality correction effect. can be .ohtaj f - rs A£HAN i ma
qual ity Bb‘rtlpé‘c?ttfegnr} o §it % EES° |1r?3: e?f orl,eagllélﬁ)rn%eg%ai‘qg‘lr I%melfl lé.%r‘r%prr ﬁgiltr]{g : 9

of fset addition neans for i ) _
signal r&BFe@ERCRHG 2o YoYU A t@ggg%triggtrbggﬂe (Qarekkd LU density

thereby outputting a corrected chrominance signal; and

a small-amplitude removal circuit for removing small
amplitude portions of a color density signal representing
the color density detected by said color density detecting
means, wherein

an output signal from said small-amplitude removal
circuit is taken as a new color density signal for image

quality correction so that no image correction may be
applied to low color-density areas.

41. An image quality correction circuit comprising:
color density detecting means for detecting color
density from a primary color signal and a luminance signal;

high-frequency component extracting means for
extracting a high-frequency component of the luminance
signal;

variable gain amplifiers, corresponding to respective
primary color signals, for amplifying the extracted high-
frequency component of the luminance signal by performing
control in such a manner that the gain thereof is increased
when the detected color density is high, and is reduced when

the detected color density is low;
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by said color density detecting neans, wherein an output signal fromsaid
of fset addition neans is taken as a new color density signal for inage
quality correction so that a certain degree of inmge quality correction
effect can be obtained for no-color areas. 44. An image quality correction
circuit according to claim18, further conprising: offset addition neans
for adding a DC conponent to a color density signal representing the color
density detected by said color density detecting neans, wherein an out put
signal fromsaid offset addition neans is taken as a new color density
signal for inmage quality correction so that a certain degree of inage
quality correction effect can be obtained for no-col or areas. 45. An i mge
quality correction circuit conprising: color density detecting nmeans for
det ecti ng col ome@@RSifioy fdoamimisisgnal imelgat iqug tia yc @lcarre c thiqgh-Sirgguency
conponent extracting neans for extracting a high-frequency conponent of a
| um nance ositgalteda fram aaliel gaiswcdmplad iverr ifadrl eargal iirf yeimmyl itfhiee rextirtdet ed

hi gh-frequency conponent of the |um nance signal by performng control in
such a nartier astsac ithe dyani marer esflars s iignarledse et ndrd detasrt ed col or
density is high, and is 114 reduced when the detected col or densu}y is |ow

means for tOGHSIRI Y ta ttidige 2 FALISF WS RECMAGY Sgredl sisnal; an

a small-amplitude removal circuit for removing small
amplitude portions of a color density signal representing
the color density detected by said color density detecting
means, wherein

an output signal from said small-amplitude removal
circuit is taken as a new color density signal for image
quality correction so that no image correction may be

applied to low color-density areas.

42, An image quality correction circuit according to
claim 1, further comprising:

offset addition means for adding a DC component to a
color density signal representing the color density detected
by said color density detecting means, wherein

an output signal from said offset addition means is
taken as a new color density signal for image quality
correction so that a certain degree of image quality

correction effect can be obtained for no-color areas.

43, An image quality correction circuit according to
claim 9, further comprising:

offset addition means for adding a DC component to a

113



outputted fromsaid variable gain anplifier wwth the |um nance signal to
be corrected and thereby outputting a corrected | um nance signal; and

of fset addition neans for adding a DC conmponent to a color density signal
representing the color density detected by said color density detecting
means; wherein an output signal fromsaid offset addition neans is taken
as a new color density signal for inmage quality correction so that a
certain degree of imge quality correction effect can be obtained for
no-col or areas. 46. An inmage quality correction circuit conprising: color
density detecting means for detecting color density froma |um nance signa
and a signal relating to color; high frequency conponent extracting neans
for extracting, a high- freq%fngy onen hance

vari abl e “§ai9f 5 %ers BT proenS 'htg”f% %pceoc]tl Vetenst b - %e%%lféence
si gnal s, for aq?llﬁyupg%gﬂgt tJégé{g&*ggﬂgaggequgggyugonponent of the
a

| uni nance Ysi%gn y pertorm con in such a manner that the gain

thereof is 'n%ﬁaoiﬁﬂ)tuetg%;gme Hedecd £04 @épéeéeamf«ylm heghs pad is

reduced when color density is low, 115 outputted fromsaid

associ at qd, A iAbl£ ai rb&nw idd ity tdiglde pSSOothatedywsimyy col or
signal to be corrected and

correction so that a certain degree of image quality

correction effect can be obtained for no-color areas.

44, An image quality correction circuit according to
claim 18, further comprising:

offset addition means for adding a DC component to a
color density signal representing the color density detected
by said color density detecting means, wherein

an output signal from said offset addition means is
taken as a new color density signal for image quality
correction so that a certain degree of image quality

correction effect can be obtained for no-color areas.

45, An image quality correction circuit comprising:

color density detecting means for detecting color
density from a signal relating to color;

high-frequency component extracting means for
extracting a high-frequency component of a luminance signal;

a variable gain amplifier for amplifying the extracted
high-frequency component of the luminance signal by
performing control in such a manner that the gain thereof is

increased when the detected color density is high, and is
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t hereby outputting a corrected primary color signal; and offset addition
means for adding a DC conponent to a color density signal representing the
color density detected by said color density detecting neans; wherein an
out put signal fromsaid offset addition neans is taken as a new col or
density signal for image quality correction so that a certain degree of
image quality correction effect can be obtained for no-color areas. 48. An
image quality correction circuit conprising: color density detecting neans
for detecting color density froma signal relating to color;

hi gh-frequency conponent extracting neans for extracting a high-frequency
conponent of a lum nance signal; a first variable gain anplifier for

anpl i fying {&q %Jrf‘cﬁcl’?éj Jighsddequensy so@onents ofod he | umi nance si gnal

by performng control 1 n such a manner that the gain thereof is increased

when the detegi&th oY A0St dhd Sarhi Ohag@ngua Bi t ¥ esieese whem ¢ henalkbt ect ed
color density is low, nmeans for conbining an image quality correction

signal QuitgMitedd from sad i fvdisiavbs i gdie gephi Aot idien Wheh the
| um nance signal to be corrected and thereby outputting a corrected
| um nancel iignaice aik e ks elomrick Ve 1 edit tee djad md ablpd réherovkpget gag nat o
anplify 117 the anplitude of a signal representing the color density to be
det ect ed dsrmonted| ledinanee corglzankte adh a vol t age val ue
offset addition means for adding a DC component to a
color density signal representing the color density detected
by said color density detecting means; wherein
an output signal from said offset addition means is
taken as a new color density signal for image quality

correction so that a certain degree of image quality

correction effect can be obtained for no-color areas.

46, An image quality correction circuit comprising:

color density detecting means for detecting color
density from a luminance signal and a signal relating to
color;

high;frequency component extracting means for
extracting a high-frequency component of the luminance
signal;

variable gain amplifiers, corresponding to respective
color-difference signals, for amplifying the extracted high-
frequency component of the luminance signal by performing
control in such a manner that the gain thereof is increased
when the detected color density is high, and is reduced when

the detected color density is low;
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specified by a mcroconputer or set by a variable resistor; wherein the
gain to anplify the high-frequency conponent of the |um nance signal is
controlled in relation to an output signal of said second variable gain
anplifier. 49. An inmage quality correction circuit conprising: color
density detecting nmeans for detecting color density froma |um nance signa
and a signal relating to color; high-frequency conponent extracting neans
for extracting a high-frequency conponent of the |um nance signal; first
vari able gain anplifiers, corresponding to respective color-difference
signals, for amplifying the extracted high-frequency conponent of the

| um nance signal by performng control in such a manner that the gain
thereof is increased when the detected color density is high, and_is
reduced when hbendetect edmbbdhongdensiimggesangdi tiregaS e 108NBiILANAd an
image quality correction signal outputted from said assqciated ti%st
vari abl eoghbnthepl Erper sahit pSERE 18§88 VArdaLLRr B8R RaATR 1difdRAl "id be
corrected and thereby outputting a ¢orrected,chrom nanc ignal; and 118 a

second vahpappeogaphednphrPméranfiss&18aPn 6 gﬁpFPfﬁecﬁﬁg %hp itude of a
Zggg?gaag 2§;§Etgﬂgabggéggbg[ﬁgﬁgékkédt%hr%%i%%%%%t%q35%1€0Q5B9|'ed in
offset addition means for adding a DC component to a
color density signal representing the color density detected
by said color density detecting means; wherein
an output signal from said offset addition means is
taken as a new color density signal for image quality
correction so that a certain degree of image quality

correction effect can be obtained for no-color areas.

47. An image quality correction circuit comprising:
color density detecting means for detecting color
density from a primary color signal and a luminance signal;

high-frequency component extracting means for
extracting a high-frequency component of the luminance
signal;

variable gain amplifiers, corresponding to respective
primary color signals, for amplifying the extracted high-
frequency component of the luminance signal by performing
control in such a manner that the gain thereof is increased
when the detected color density is high, and is reduced when
the detected color density is low;

means for combining an image quality correction signal
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specified by a mcroconputer or set by a variable resistor; wherein the
gain to anplify the high-frequency conponent of the |uninance signal is
controlled in relation to an output signal of said second variable gain
anplifier. 50. An inmage quality correction circuit conprising: color
density detecting neans for detecting color density froma primary col or
signal and a |um nance signal; high-frequency conponent extracting neans
for extracting a high-frequency conmponent of the |um nance signal; first
vari able gain anplifiers, corresponding to respective primary col or
signals, for amplifying the extracted high-frequency conponent of the

| um nance signal by performng control in such a manner that the gain
thereof is increased when the detected color density is high, and is
reduced WhdPuthe dddirem ad ich|ags afdiidiady viar jaduke mmens w5l kol i iddh an

i mage quality correction signal ut putted from said associated first

vari abl e '§&i #sspsiiiatied: PRAmMaT % t?é’%é’s‘}s)o%‘lgd’caeld U it’r?arcsprc"cﬁcotrecgiadﬁjal to be
corrected,and, thereby .aqutputting a.corrected primary color, signal; and a
second vgﬂe§ﬁlbé’ SRR SN 1% (Sesceteé%iprf’t"bar npi 4 ‘Vylsl Yohe? aa%b itude of a
signal representing the .calor density to e det ed is controlled in
accordance wi tohrptlase\%colatdgigle%lvoa lﬂneeansspet%:lol1;‘i’”‘edcfplbnfd I Honrforr il [ 14

( i a mcroc ﬁ%u er or set by a
Varlableé&%%fﬂdgﬁsity signal representing the color density detected

by said color density detecting means; wherein

an output signal from said offset addition means is
taken as a new color density signal for image quality
correction so that a certain degree of image quality

correction effect can be obtained for no-color areas.

48. An image quality correction circuit comprising:

color density detecting means for detecting color
density from a signal relating to color;

high-frequency component extracting means for
extracting a high-frequency component of a luminance signal;

a first variable gain amplifier for amplifying the
extracted high-frequency component of the luminance signal
by performing control in such a manner that the gain thereof
is increased when the detected color density is high, and is
reduced when the detected color density is low;

means for combining an image quality correction signal
outputted from said first variable gain amplifier with the
luminance signal to be corrected and thereby outputting a
corrected luminance signal; and

a second variable gain amplifier whose gain to amplify
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wherein the gain to anplify the high-frequency conponent of the |um nance
signal is controlled in relation to an output signal of said second
variable gain anplifier. 120

the amplitude of a signal representing the color density to
be detected is controlled in accordance with a voltage value
specified by a microcomputer or set by a variable resistor;
wherein

the gain to amplify the high-frequency component of the
luminance signal is controlled in relation to an output

signal of said second variable gain amplifier.

49, An image quality correction circuit comprising:

color density detecting means for detecting color
density from a luminance signal and a signal relating to
color;

high-frequency component extracting means for
extracting a high-frequency component of the luminance
signalj;

first variable gain amplifiers, corresponding to
respective color-difference signals, for amplifying the
extracted high-frequency component of the luminance signal
by performing control in such a manner that the gain thereof
is increased when the detected color density is high, and is
reduced when the detected color density is low;

means for combining an image quality correction signal
outputted from said associated first variable gain amplifier
with the associated chrominance signal to be corrected and

thereby outputting a corrected chrominance. signal; and
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a second variable gain amplifier whose gain to amplify
the amplitude of a signal representing the color density to
be detected is controlled in accordance with a voltage value
specified by a microcomputer or set by a variable resistor;
wherein

the gain to amplify the high-frequency component of the
luminance signal is controlled in relation to an output

signal of said second variable gain amplifier.

50. An image quality correction circuit comprising:
color density detecting means for detecting color
density from a primary color signal and a luminance signal;

high-frequency component extracting means for
extracting a high-frequency component of the luminance
signal;

first variable gain amplifiers, corresponding to
respective primary color signals, for amplifying the
extracted high-frequency component of the luminance signal
by performing control in such a manner that the gain thereof
is increased when the detected color density is high, and is
reduced when the detected color density is low;

means for combining an image quality correction signal
outputted from said associated first variable gain amplifier
with the associated primary color signal to be corrected and
thereby outputtihg a corrected primary color signal; and

a second variable gain amplifier whose gain to amplify
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the amplitude of a signal representing the color density to
be detected is controlled in accordance with a voltage value
specified by a microcomputer or set by a variable resistor;
wherein

the gain to amplify the high-frequency component of the
luminance signal is controlled in relation to an output

signal of said second variable gain amplifier.
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