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57 ABSTRACT 
A color television image processing apparatus having a 
color fading reduction function which compresses the 
luminance signal and color difference signals with dif 
ferent compression ratios. Color fading can be pre 
vented even for high luminance images colored by com 
plicated mixtures of red, green and blue signals. 

9 Claims, 7 Drawing Sheets 
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COLOR TELEVISION IMAGE PROCESSING 
APPARATUS AND METHOD HAVING COLOR 

FADING REDUCTION FUNCTION 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a color television 

image processing apparatus and method having a color 
fading reduction function. 

2. Description of the Prior Art 
Image pickup apparatuses represented by color tele 

vision cameras generally keep their contrast ranges at 
specified values by using white compression circuits. 
This is because large dynamic ranges between highlight 
portions and lowlight portions of an image acquired by 
photoelectric conversion cannot fall within the range of 
signal levels specified by the NTSC system, PAL sys 
ten or SECAM system. In addition, color television 
cameras generally convert the R,G,B signals, each cor 
responding to one of the three primary colors of light, 
into a composite video signal by a color encoder. The 
composite video signal is formed by superimposing the 
color subcarrier signal on the luminance signal, and is 
used for transmission between studios or the like. 

FIG. 1 shows a conventional color television image 
processing apparatus. 

In FIG. 1, reference numeral 1 designates an image 
pickup device as an image pickup means. R, G and B 
signals produced from the image pickup device 1 are 
fed to amplifiers 71R, 71G and 71B. The amplifiers 71R, 
71G and 71B, each having a compression circuit and a 
gamma correction circuit, amplify and compress the R, 
G and B signals from the image pickup device 1. The 
compression circuits in the amplifiers compress the 
video signals that exceed 100% by a factor of 1/5; and 
the gamma circuits perform the gamma correction with 
a ganna value of 0.45 to the outputs of the compression 
circuits. Compression circuits 72R, 72G and 72B com 
press the video signals R, G and B from the amplifiers 
71R, 71G and 71B, respectively. The compression cir 
cuits 72R, 72G and 72B compress the output signals that 
exceed 95% of the output level of the amplifiers 71R, 
71G and 71B by a factor of . Maximum value limiting 
circuits 73R, 73G and 73B clip the video signals R, G 
and B from the compression circuits 72R, 72G and 72B 
at the 110% level of the outputs of the compression 
circuits 72R, 72G and 72B, respectively. A luminance 
signal matrix circuit 74 generates a luminance signal 
from the R, G and B video signals, the maximum values 
of which are limited by the maximum value limiting 
circuits 73R, 73G and 73B. The mixing ratios of the R, 
G and B video signals for generating luminance signal Y 
are defined by the following equation in the NTSC 
system: Y=0.30R-0.59G--0.11B. An I color differ 
ence signal matrix circuit 75 generates an I color differ 
ence signal from the R, G, and B video signals, the 
maximum values of which are limited by the maximum 
value limiting circuits 73R, 73G and 73B. The mixing 
ratios of the R, G and B video signals for generating the 
color difference signal I are defined by the following 
equation in the NTSC system: 
I=0.60R-0.28G-0.32B. A. Q color difference signal 
matrix circuit 76 generates a Q color difference signal 
from the R,G, and B video signals, the maximum values 
of which are limited by the maximum value limiting 
circuits 73R, 73G and 73B. The mixing ratios of the R, 
G and B video signals for generating the color differ 
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2 
ence signal Q are defined by the following equation in 
the NTSC system: Q=0.2iR- 0.52 G -- 0.31 B. A mod 
ulator 77 modulates the color difference signal I from 
the I color difference signal matrix circuit 75 and the 
color difference signal Q from the Q color difference 
signal matrix circuit 76 onto a subcarrier. A mixing 
amplifier 78 mixes the luminance signal from the lumi 
nance signal matrix circuit 74 and the color difference 
signal from the modulator 77, thereby generating a 
color video signal. The blocks 74-78 constitute a color 
encoder which operates on the output signals of the 
maximum value limiting circuits 73R, 73G and 73B 
undergo so that the color video signal outputs are 
formed. 
The relationship between the signals Y, I, Q and R, 

G, B is expressed by the following matrix equation (1) 
when, for example, the compression starting point is 
specified at 95%, the compression ratio is specified at , 
and the maximum value of the input signals to the appa 
ratus is set at 600%. 

y 
I 
O 

(1) 

GO-0.95) -- (i)R(0.96 - 6.0) 
R(0-0.95) -- (i)R(0.96- 6.0) 

EO-695), Rio56-605 

O.3 0.59 0.11 

0.6 - 0.28 -0.32 

0.21 - 0.52 0.3 

FIG. 5A shows an example of input light to the image 
pickup device 1 using a flesh-colored sample. The input 
light (1), is a mixture of an R signal of 70% level, a G 
signal of 50% level, and a B signal of 30% level. The 
input light (2) is 1.3 times the input light (1), the input 
light (3) is 1.3 times the input light (2), the input light (4) 
is 1.3 times the input light (3), ..., and the input light 
(9) is 1.3 times the input light (8). 
The input light shown in FIG. 5A entering the image 

pickup device 1 makes the mixing amplifier 78 in FIG. 
1 produce the color video signal Vout. The color video 
signal Vout, when decoded into R, G and B signals, 
exhibit the cheracteristic curves (1)'-(9)" shown in 
FIG. S.C. 
The conventional color television image processing 

apparatus described above has a problem in that it 
causes "color fading” in which an image having less 
color than a real object appears on the television moni 
tor. The color fading occurs markedly in highlight por 
tions such as flesh-colored portions, that is, high lumi 
nance colored portions which are complicated mixtures 
of red, green and blue that include much luminance 
signal components and less color difference compo 
nents. This is because the R, G and B video signals 
produced from the image pickup device 1 lose much of 
the color difference components corresponding to R, G 
and B of the object when the video signals are subjected 
to the white compression of the highlight portions of 
the object. This phenomenon is clearly seen by compar 
ing FIGS. 5A and 5C. 

In contrast with this, the same object illuminated with 
less light provides a darker image which does not un 
dergo the white compression. As a result, the image 
appears on the television monitor with exact colors 
without color fading. 
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SUMMARY OF THE INVENTION 

It is therefore an object of the invention to provide a 
color television image processing apparatus and method 
having a color fading reduction function which can 5 
reduce the color fading described above. 

In a first aspect of the present invention, there is 
provided a color television image processing apparatus 
having a color fading reduction function comprising: 
a color image pickup device for acquiring an image of 10 

a subject, and producing red, green and blue signals; 
means for amplifying the red, green and blue signals 

fed from the color image pickup device; 
first compression means for compressing the maxi 

mum values of the red, green and blue signals amplified 15 
by the means for amplifying with a first compression 
ratio; 
second compression means for compressing the maxi 

murn values of the red, green and blue signals amplified 
by the means for amplifying with a second compression 20 
ratio; 
means for generating a luminance signal from the red, 

green and blue signals compressed by the first compres 
sion means; 
means for generating color difference signals from 25 

the red, green and blue signals compressed by the sec 
ond compression means; 
means for limiting the maximum value of the lumi 

nance signal generated from the means for generating 
luminance signal; 30 
means for limiting the maximum values of the color 

difference signals generated from the means for generat 
ing color difference signals; and 
means for transmitting the luminance signal produced 

from the means for limiting the maximum value of the 35 
luminance signal, and the color difference signals pro 
duced from the means for limiting the maximum values 
of the color difference signals. 

In a second aspect of the present invention, there is 
provided a color television image processing apparatus 40 
having a color fading reduction function comprising: 

a color image pickup device for acquiring an image of 
a subject, and producing red, green and blue signals; 
means for compressing the red, green and blue signals 

fed from the color image pickup device; 45 
gamma correction means for performing gamma cor 

rection to the red, green and blue signals compressed by 
the means for compressing the red, green and blue sig 
nals; 
means for generating a luminance signal from the red, 50 

green and blue signals gamma corrected by the gamma 
correction means; 
means for compressing the luminance signal gener 

ated by the means for generating the luminance signal; 
means for generating color difference signals from 55 

the red, green and blue signals gamma corrected by the 
gamma correction means; 
means for limiting the maximum value of the lumi 

nance signal produced from the means for compressing 
luminance signal; 60 
means for limiting the maximum values of the color 

difference signals generated from the means for generat 
ing color difference signals; and 
means for transmitting the luminance signal produced 

from the means for limiting the maximum value of the 65 
luminance signal, and the color difference signals pro 
duced from the means for limiting the maximum values 
of the color difference signals. 

4. 
In a third aspect of the present invention, there is 

provided a color television image processing method 
having a color fading reduction function comprising the 
steps of: 

acquiring an image of a subject, and producing red, 
green and blue signals; 

amplifying the red, green and blue signals; 
compressing the maximum values of the amplified 

red, green and blue signals with a first compression 
ratio; 
compressing the maximum values of the amplified 

red, green and blue signals with a second compression 
ratio; 

generating a luminance signal from the red, green and 
blue signals compressed with the first compression ra 
tio; 

generating color difference signals from the red, 
green and blue signals compressed with the second 
compression ratio; 

limiting the maximum value of the luminance signal; 
limiting the maximum values of the color difference 

signals; and 
transmitting the luminance signal, the maximum 

value of which is limited, and the color difference sig 
nals, the maximum values of which are limited. 

In a fourth aspect of the present invention, there is 
provided a color television image processing method 
having a color fading reduction function comprising the 
steps of: 

acquiring an image of a subject, and producing red, 
green and blue signals; 

compressing the red, green and blue signals; 
performing gamma correction to the compressed red, 

green and blue signals; 
generating a luminance signal from the gamma cor 

rected red, green and blue signals; 
compressing the luminance signal; 
limiting the maximum value of the luminance signal; 
generating color difference signals from the gamma 

corrected red, green and blue signals; 
limiting the maximum values of the color difference 

signals; and 
transmitting the luminance signal, the maximum 

value of which is limited, and the color difference sig 
nals, the maximum values of which are limited. 
According to the present invention, the luminance 

signal and the color difference signals are compressed 
with different compression ratios. This makes it possible 
to prevent color fading associated with high luminance 
images which are complicated mixtures of R, G and B 
signals. o 

The above and other objects, effects, features and 
advantages of the present invention will become more 
apparent from the following description of the embodi 
ments thereof taken in conjunction with the accompa 
nying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a block diagram showing the arrangement 

of a conventional color television image processing 
apparatus; 
FIG. 2 is a block diagram showing the arrangement 

of a first embodiment of the present invention; 
FIG.3 is a graph illustrating the signal level compres 

sion by compression circuits 12R, 12G and 12B of FIG. 
2; 
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FIG. 4 is a graph illustrating the signal level compres 
sion by compression circuits 13R, 13G and 13B of FIG. 
2: 
FIG. 5A is a graph illustrating levels of R, G and B 

components of light entering the image pickup device in 
FIG. 2; 
FIG. 5B is a graph illustrating levels of R, G and B 

components obtained by decoding the color video sig 
nal output of the first embodiment shown in FIG. 2; 
FIG. 5C is a graph illustrating levels of R, G and B 

components obtained by decoding the color video sig 
nal output of the conventional apparatus shown in FIG. 
1; 

FIG. 6 is a block diagram showing the arrangement 
of a second embodiment of the present invention; 
FIG. 7A is a graph illustrating levels of R, G and B 

components of light entering the image pickup device in 
FIG. 6; 
FIG. 7B is a graph illustrating levels of R, G and B 

components obtained by decoding the color video sig 
nal output of the second embodiment shown in FIG. 6; 
and 
FIG. 7C is a graph illustrating levels of R, G and B 

components obtained by decoding the color video sig 
nal output of the conventional apparatus shown in FIG. 

. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

The invention will now be described with reference 
to the accompanying drawings. 

A FIRST EMBODIMENT 
FIG.2 shows a first embodiment of the present inven 

tion. This embodiment is an example of the NTSC sys 
te. 

In FIG. 2, an image pickup device 1 and amplifiers 
71R, 71G and 71B are identical to those of FIG. 1. More 
specifically, the amplifiers 71R, 71G and 71B, each 
having a compression circuit and a gamma correction 
circuit, amplify and compress the R, G and B signals 
from the image pickup device 1. The compression cir 
cuits compress the video signals that exceed 100% by a 
factor of 1/5; and the gamma circuits perform the 
gamma correction with a gamma value of 0.45 to the 
outputs of the compression circuits. Luminance signal 
compression circuits 12R, 12G and 12B, or a first com 
pression means, are used for compressing the output 
signals of the amplifiers 71R, 71G and 71B as shown in 
FIG. 3. The output signals exceeding the level c 
(=95%) of the output level of the amplifiers 71R, 71G 
and 71B are compressed by a factor of a/b (= 1/2.7). On 
the other hand, color difference signal compression 
circuits 13R, 13G and 13B, or a second compression 
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means, are used for compressing the output signals of 55 
the amplifiers 71R, 71G and 71B as shown in FIG. 4. 
The output signals exceeding the leveld (=95%) of the 
output level of the amplifiers 71R, 71G and 71B are 
compressed by a factor of e/f (= 1/1). The ratio 1/1 
does not mean compression, and the ratio e/f can be 
specified at a suitable value (for example, 1/1.1, as 
shown in FIG. 4). 
The outputs of the luminance signal compression 

circuits 12R, 12G and 12B are applied to a luminance 
signal matrix circuit 14. The outputs of the color differ 
ence signal compression circuits 13R, 13G and 13B are 
fed to an I color difference signal matrix circuit 16 and 
a Q color difference signal matrix circuit 18. 

65 

6 
The luminance signal matrix circuit 14 generates a 

luminance signal Y from the R, G and B signals fed 
from the luminance signal compression circuits 12R, 
12G and 12B, and supplies the luminance signal Y to a 
maximum value limiting circuit 15. The relationship 
between the luminance signal Y and the R, G and B 
signals are given by the following equation. 

The maximum value limiting circuit 15 clips the lumi 
nance signal Y produced from the luminance signal 
matrix circuit 14 so that the maximum value of the 
luminance signal Y is suppressed at a + c (= 110%, for 
example, of the output level of the circuit 14) as shown 
in FIG. 3. Thus, the output of the luminance signal 
matrix circuit 14 that exceeds the 110% level is limited 
thereat. 
The I color difference signal matrix circuit 16 gener 

ates the I color difference signal or the first color differ 
ence signal from the R, G and B signals fed from the 
color difference signal compression circuits 13R, 13G 
and 13B. The relationship between the color difference 
signal I and the R, G and B signals are given by the 
following equation. 

-0.60R-0.28G-0.32B 

As easily seen from the equation, the color difference 
signal I takes a value of -0.6 when R = 1, and G = B = 0 
of the video level, and a value of -0.6 when R=0, and 
G = B = 1. Accordingly, in the NTSC system, 
-0.6s Is --0.6. A maximum value limiting circuit 17 
clips the color difference signal I produced from the 
color difference signal matrix circuit 16 so that the 
maximum value of the color difference signal I is sup 
pressed at the peak amplitude -0.6. Thus, the output of 
the color difference signal matrix circuit 16 that exceeds 
the 40.6 is limited at 0.6. 
The Q color difference signal matrix circuit 18 gener 

ates the Q color difference signal or the second color 
difference signal from the R, G and B signals fed from 
the color difference signal compression circuits 13R, 
13G and 13B. The relationship between the color differ 
ence signal Q and the R, G and B signals are given by 
the following equation. 

As easily seen from the equation, the color difference 
signal Q takes a value of -0.52 when R = B = 1, and 
G=0, and a value of -0.52 when R = B = 0, and G = 1. 
Accordingly, in the NTSC system, -0.52s Qs +0.52. 
A maximum value limiting circuit 19 clips the color 
difference signal Q produced from the color difference 
signal matrix circuit 18 so that the maximum value of 
the color difference signal Q is suppressed at the peak 
amplitude -0.52. Thus, the output of the color differ 
ence signal matrix circuit 18 that exceeds the -0.52 is 
limited at 0.52. 
A modulator 20 modulates the color difference sig 

nals from the maximum value limiting circuits 17 and 19 
onto the color subcarrier. A mixing amplifier 21 gener 
ates a color video signal by mixing the luminance signal 
from the maximum value limiting circuit 15 and the 
color difference signal from the modulator 20. 

Incidentally, the luminance signal matrix circuit 14, I 
color difference signal matrix circuit 16 and Q color 
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difference signal matrix circuit 18 constitute a lumi 
nance and a color difference signal generating means. 
The maximum value limiting circuits 15, 17 and 19 con 
stitute limiting means, and the modulator 20 and mixing 
amplifier 21 constitute a transmission means. 
The operation of the first embodiment is now to be 

described. 
The R, G and B signals produced from the image 

pickup device 1 undergo amplification, compression 
and gamma correction by the amplifiers 71R, 71G and 
71B. The compression is performed on the signals ex 
ceeding the compression reference level of 100% ac 
cording to equation (2). 

(R(0- 1.00)+(1/5)R(1.01 - 6.00))/y 

(G(0- 1.00)+(1/5)G(1.01-600))/ (2) 

(B(0-1.00)+(1/5)B(1.01 - 6.00))/y 

'where the value 1/5 indicates the compression ratio that 
can be specified at a desired value less than 1, and 
y = 2.2. As a result, the R, G and B signals, the maxi 
mum value of which are 600%, namely, 6R, 6G and 6B 
are transformed to 1.36R, 1.36G and 1.36B, respec 
tively. 
The R, G and B signals of 136% are compressed by 

the luminance signal compression circuits 12R, 12G and 
12B so that the maximum values of the outputs are 
suppressed at the 110% level. More specifically, the R, 
G and B signals exceeding 0.95 are compressed accord 
ing to the equation (3), so that the maximum values 
thereof become 1.1R, 1.1G and 1.1B. 

R(0-0.95)--(1/2.7)R(0.96 - 1.36) 

G(O-0.95)--(1/2.7)G(0.96 - 1.36) (3) 

B(0-0.95)--(1/2.7)B(0.96- 1.36) 

where the value 1/2.7 indicates the compression ratio 
a/b of FIG. 3, which can be specified to a desired value 
less than 1. 

After that, the luminance signal Y is generated from 
the R, G and B signals of the 110% level by the lumi 
nance signal matrix circuit 14. The maximum value of 
the luminance signal Y is limited to 110% by the maxi 
mum value limiting circuits 15 so that it does not inter 
fere in the color transmission lines. 
On the other hand, the R, G and B signals of 136% 

are compressed by the color difference signal compres 
sion circuits 13R, 13G and 13B so that the maximum 
values of the outputs are suppressed at the 132% level. 
More specifically, the R, G and B signals exceeding 0.95 
are compressed according to equation (4), so that the 
maximum values thereof become 1.32R, 1.32G and 
1.32B. 

R(0-0.95)--(1/1.1)R(0.96- 1.36) 

G(0-0.95)--(1/1.1)G(0.96- 1.36) (4) 

B(0-0.95)--(1/1.1)B(0.96- 1.36) 

where the value 1/1.1 indicates the compression ratio 
e/f of FIG. 4, which can be specified to a desired value 
satisfying the relationship of e/f> avb. 

After that, the color difference signal I is generated 
from the R, G and B signals of the 132% level by the I 
color difference signal matrix circuit 16, and the color 
difference signal Q is generated from the R, G and B 
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8 
signals of the 132% level by the Q color difference 
signal matrix circuit 18. 
The color difference signals I and Q thus generated 

can be expressed by equation (5). 

Q=0.21 (1.32R)-0.52(1.32G)--0.3i (1.32B) (5) 

Thus, the coefficients of R, G and B are as shown in 
Table 1. 

TABLE 1 
R G B 

0.792 0.3696 -0.4224 
O 0.2772 -0.6864 0.4092 

As seen from Table 1, the coefficient of the I color 
difference signal for the R signal is 0.792, which exceeds 
-0.6 specified by the NTSC system. Likewise, the 
coefficient of the Q color difference signal for the G 
signal is -0.6864, which exceeds -0.52 specified by the 
NTSC system. 
The maximum value of the color difference signal I 

from the Icolor difference signal matrix 16 is limited by 
the maximum vlaue limiting circuit 17, and the maxi 
mum value of the color difference signal Q from the Q 
color difference signal matrix circuit 18 is limited by the 
maximum value limiting circuit 19. The color difference 
signals I and Q, the maximum values of which are thus 
limited are modulated onto the subcarrier by the modu 
lator 20, and then mixed by the mixing amplifier 21 with 
the luminance signal, the maximum value of which is 
limited, thereby generating the color video signal. 
The color video signal, if it is decoded back into R, G 

and B signals, yields the three signal components R, G 
and B shown in FIG.SB. In contrast with this, FIG. 5A 
illustrates the levels of R, G and B components of light 
entering the image pickup device 1 with its intensity 
varied as described before, and FIG. 5C illustrates the 
levels of R, G and B components obtained by decoding 
the color video signal output of the conventional appa 
ratus shown in FIG. 1. As seen by comparing FIG. 5B 
with FIG. 5C, the inclinations of the characteristic lines 
are different at higher levels. The inclination of the lines 
of embodiment shown in FIG. 5B is closer to those of 
the entering light shown in FIG. 5A than is those of the 
conventional apparatus shown in FIG. 5C. This means 
that the color difference can be better reproduced in the 
embodiment of the invention than in the conventional 
apparatus. 

BSECOND EMBODIMENT 
FIG. 6 shows a second embodiment of the present 

invention. 
In FIG. 6, an image pickup device 1 is identical to 

that of FIG. 1. Amplifiers 51R, 51G and 51B amplify 
the R, G and B signals fed from the image pickup device 
1. Compression circuits 52R, 52G and 52B, or the third 
compression means, compress R, G and B signals which 
are fed from the amplifiers 51R, 51G and 51B and ex 
ceed 100% of the video signal level by a factor of 1/5. 
Gamma correction circuits 53R, 53G and 53B perform 
the gamma correction with a gamma value of 0.45 to the 
outputs of the compression circuits 52R, 52G and 52B. 
The outputs of the gamma correction circuits 53R, 

53G and 53B are applied to a luminance signal matrix 
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circuit 54, an I color difference signal matrix circuit 57, 
and a Q color difference signal matrix circuit 59. 
The luminance signal matrix circuit 54, or a lumi 

nance signal generating means, generates a luminance 
signal Y from the R, G and B signals fed from the 
gamma correction circuits 53R, 53G and 53B, and 
supplies the luminance signal Y to a compression circuit 
55. The relationship between the luminance signal Y 
and the R, G and B signals are given by the following 
equation in the NTSC system. 

The compression circuit 55, or a luminance signal con 
pression means, compresses the output signal of the 
luminance signal matrix circuit 54 that exceeds the 95% 
level by a factor of 1/2.7. The output of the compres 
sion circuit 55 is applied to a maximum value limiting 
circuit 56. The maximum value limiting circuit 56 clips 
the luminance signal Y produced from the compression 
circuit 55 so that the maximum value of the luminance 
signal Y is suppressed at a + c (= 110%, for example) as 
shown in FIG. 3. Thus, the output of the compression 
circuit 55 that exceeds the 10% level is limited at 
10%. 
The I color difference signal matrix circuit 57 gener 

ates the I color difference signal or the first color differ 
ence signal from the R, G and B signals fed from the 
gamma correction circuits 53R,53G and 53B. The rela 
tionship between the color difference signal I and the R, 
G and B signals are given by the following equation in 
the NTSC system. 

As easily seen from the equation, the color difference 
signal I takes a value of +0.6 when R = 1, and G = B = 0 
of the video level, and a value of -0.6 when R = 0, and 
G = B = 1. Accordingly, in the NTSC system, 
-0.6S IS --0.6. A maximum value limiting circuit 58 
clips the color difference signal I produced from the I 
color difference signal matrix circuit 57 so that the 
maximum value of the color difference signal I is Sup 
pressed at the peak amplitude -0.6. Thus, the output of 
the I color difference signal matrix circuit 57 that ex 
ceeds the 0.6 is limited at H0.6. 
The Q color difference signal matrix circuit 59 gener 

ates the Q color difference signal or the second color 
difference signal from the R, G and B signals fed from 
the gamma correction circuits 53R, 53G and 53B. The 
relationship between the color difference signal Q and 
the R, G and B signals are given by the following equa 
tion in the NTSC system. 

As easily seen from the equation, the color difference 
signal Q takes a value of -0.52 when R = B = 1, and 
G=0, and a value of -0.52 when R = B = 0, and G = 1. 
Accordingly, in the NTSC system, -0.52s QS +0.52. 
A maximum value limiting circuit 60 clips the color 
difference signal Q produced from the Q color differ 
ence signal matrix circuit 59 so that the maximum value 
of the color difference signal Q is suppressed at the peak 
amplitude of -0.52. Thus, the output of the Q color 
difference signal matrix circuit 59 that exceeds the 

0.52 is inited at 0.52. 
A modulator 61 modulates the color difference sig 

nals from the maximum value limiting circuits 58 and 60 
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10 
onto the color subcarrier. A mixing amplifier 62 gener 
ates a color video signal by mixing the luminance signal 
Y from the maximum value limiting circuit 56 and the 
color difference signal from the modulator 61. 

Incidentally, the I color difference signal matrix cir 
cuit 57 and Q color difference signal matrix circuit 59 
constitute a color difference signal generating means. 
The maximum value limiting circuits 56, 58 and 60 con 
stitute limiting means, and the modulator 61 and mixing 
amplifier 62 constitute a transmission means. 
The operation of the second embodiment is now to be 

described. 
The R, G and B signals produced from the image 

pickup device 1 are amplified by the amplifiers 51R, 
51G and 51B, and compressed by the compression cir 
cuits 52R, 52G and 52B: the compression is performed 
on signals above the compression reference level of 
100% according to the equation (6). 

R(0- 1.00)--(1/5)R(1.01 - 6.00) 

G(0- 1.00)--(1/5)G(1.01 - 6.00) (6) 

B(0- 1.00)--(1/5)B(1.0 - 6.00) 

where the value 1/5 indicates the compression ratio that 
can be specified at a desired value less than 1. As a 
result, the R, G and B signals, the maximum value of 
which are 600%, namely, 6R, 6G and 6B are trans 
formed to 2.00R, 2.00G and 2.00B, respectively. 
The R, G and B signals of 200% are compressed by 

the gamma correction circuits 53R, 53G and 53B ac 
cording to equation (7). 

Ein/y= Eout (7) 

where 
Ein: input 
Eout: output 
y: gamma characteristic constant of a color CRT 
(=2.2) 

Accordingly, the following equations are obtained. 

Thus, R, G and B signals of 13.6% can be obtained. 
After that, the luminance signal Y is generated from 

the R, G and B signals of the 136% level by the lumi 
nance signal matrix circuit 54. The luminance signal Y is 
expressed as follows. 

Y=0.3(1.36R)--0.59(1.36G)--0.1 (1.36B) (9) 

The luminance signal Y thus generated is compressed 
by the compression circuit 55 so that its maximum value 
becomes 110% of the rated value of the luminance 
signal, and subsequently, its maximum value is limited 
to 110% by the maximum value limiting circuit 56 so 
that the luminance signal Y does not interfere in the 
color transmission lines. 
On the other hand, the color difference signal I is 

generated from the R, G and B signals of the 136% level 
by the I color difference signal matrix circuit 57, and the 
color difference signal Q is generated from the R, G and 
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B signals of the 136% level by the Q color difference 
signal matrix circuit 59. 
The color difference signals I and Q thus generated 

can be expressed by equation (10). 
5 

I=0.6(1.36R)-0.28(1.36G)-0.32(1.36B) 

Q=0.21 (1.36R)-0.52(1.36G)+0.31(1.36B) (10) 

Thus, the coefficients of R, G and B are as shown in 10 
Table 2. 

TABLE 2 
R G B 

I 0.816 --0.38) -0.435 15 
O 0.286 -0.707 0.422 

As seen from Table 2, the coefficient of the I color 
difference signal for the R signal is 0.816, which exceeds 
-0.6 specified by the NTSC system. Likewise, the 
coefficient of the Q color difference signal for the G 
signal is -0.707, which exceeds -0.52 specified by the 
NTSC system. 
The color difference signal I from the I color differ 

ence signal matrix 57 is limited its maximum value by 
the maximum value limiting circuit 58, and the color 
difference signal Q from the Q color difference signal 
matrix circuit 59 is also limited to its maximum value by 
the maximum value limiting circuit 60. The color differ 
ence signals I and Q, the maximum values of which are 
thus limited, are modulated onto the subcarrier by the 
modulator 61, and then mixed by the mixing amplifier 
62 with the luminance signal, the maximum value of 
which is limited, thereby generating the color video 
signal. 
The color video signal, if it is decoded back into R, G 

and B signals, yields the three signal components R', G' 
and B'shown in FIG. 7B. In contrast with this, FIG. 7A 
illustrates the levels of the R, G and B components of 
light entering the image pickup device 1 with its inten- 40 
sity varied as in FIG. 5A, and FIG. 7C illustrates the 
levels of the R, G and B components (signal compo 
nents R', G' and B') obtained by decoding the color 
video signal output of the conventional apparatus 
shown in FIG. 1. As seen by comparing FIG. 7B with 
FIG. 7C, the inclinations of the characteristic lines are 
different at higher levels. The inclination of the embodi 
ment shown in FIG. 7B is closer to those of the entering 
light shown in FIG. 7A than those of the conventional 
apparatus shown in FIG.7C. This means that the color 
difference can be better reproduced in the embodiment 
of this invention than in the conventional apparatus. 
The present invention, as described above, com 

presses the luminance signal and color difference signal 
with different compression ratios. As a result, the color 
fading can be prevented even for the high luminance 
images colored by complicated mixtures of red, green 
and blue. 
Although specific embodiments of a color television 

image processing apparatus and method having a color 
fading reduction function constructed in accordance 
with the present invention have been disclosed, it is not 
intended that the invention be restricted to either the 
specific configurations or the uses disclosed herein. 
Modifications may be made in a manner obvious to 
those skilled in the art. For example, although the above 
embodiments use analog signals, digital signals can also 
be used. 
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Accordingly, it is intended that the invention be lim 

ited only by the scope of the appended claims. 
What is claimed is: 
1. A color television image processing apparatus hav 

ing a color fading reduction function comprising: 
a color image pickup device for acquiring an image of 

a subject, and producing red, green and blue sig 
nals; 

amplifying means for amplifying the red, green and 
blue signals fed from the color image pickup de 
vice; 

compression means for compressing the maximum 
values of the red, green and blue signals amplified 
by said amplifying means; 

matrix means for generating a luminance signal and 
color difference signals from the red, green and 
blue signals compressed by said compression 
means; 

first limiting means for limiting the maximum value of 
the luminance signal generated by said matrix 
means; 

second limiting means for limiting the maximum val 
ues of the color difference signals generated by said 
matrix means; and 

transmission means for transmitting the luminance 
signal produced by said first limiting means and for 
transmitting the color difference signals produced 
by said second limiting means. 

2. A color television image processing apparatus as 
claimed in claim 1 wherein 

said compression means comprises 
first compression means for compressing the maxi 
mum values of the red, green and blue signals am 
plified by said amplifying means with a first com 
pression ratio and second compression means for 
compressing the maximum values of the red, green 
and blue signals amplified by said amplifying means 
with a second compression ratio; and wherein 

said matrix means comprises means for generating a 
luminance signal from the red, green and blue sig 
nals compressed by said first compression means, 
and means for generating color difference signals 
from the red, green and blue signals compressed by 
said second compression means. 

3. A color television image processing apparatus as 
claimed in claim 2, wherein the first compression ratio is 
smaller than the second compression ratio. 

4. A color television image processing apparatus hav 
ing a color fading reduction function comprising: 

a color image pickup device for acquiring an image of 
a subject, and produces red, green and blue signals; 

means for compressing the red, green and blue signals 
fed from the color image pickup device; 

gamma correction means for performing gamma cor 
rection to the red, green and blue signals com 
pressed by the means for compressing the red, 
green and blue signals; 

means for generating a luminance signal from the red, 
green and blue signals gamma corrected by the 
gamma correction means; 

means for compressing the luminance signal gener 
ated by the means for generating the luminance 
signal; 

means for limiting the maximum value of the lumi 
nance signal produced from the means for com 
pressing the luminance signal; 
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means for generating color difference signals from 
the red, green and blue signals gamma corrected by 
the gamma correction means; 

means for limiting the maximum values of the color 
difference signals generated from the means for 
generating color difference signals; and 

means for transmitting the luminance signal produced 
from the means for limiting the maximum value of 
the luminance signal, and the color difference sig 
nals produced from the means for limiting the max 
imum values of the color difference signals. 

5. A method for processing a color television image 
having a color fading reduction function comprising the 
steps of: 

acquiring an image of a subject, and producing red, 
green and blue signals; 

compressing the red, green and blue signals; 
performing gamma correction to the compressed red, 

green and blue signals; 
generating a luminance signal from the gamma cor 

rected red, green and blue signals; 
compressing the luminance signal; 
limiting the maximum value of the luminance signal; 
generating color difference signals from the gamma 

corrected red, green and blue signals; 
limiting the maximum values of the color difference 

signals; and 
transmitting the luminance signal the maximum value 
of which is limited, and the color difference signals 
the maximum values of which are limited. 

6. A method for processing a color television image 
having a color fading reduction function comprising the 
steps of: 

acquiring an image of a subject, and producing red, 
green and blue signals; 
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14 
amplifying the red, green and blue signals; 
compressing the maximum values of the amplified 

red, green and blue signals; 
generating a luminance signal and color difference 

signals from the compressed red, green and blue 
signals; 

limiting the maximum value of the luminance signal; 
limiting the maximum values of the color difference 

signals; and 
transmitting the luminance signal and the color differ 

ence signals, the maximum values of which have 
been limited. 

7. A method for processing a color television image 
as claimed in claim 6 wherein the step of amplifying the 
red, green and blue signals includes the further steps of 
compressing said red, green and blue signals, and gam 
ma-correcting said signals after compression. 

8. A method for processing a color television image 
as claimed in clain 6 wherein 

said compression step comprises the steps of com 
pressing the maximum values of the amplified red, 
green and blue signals with a first compression 
ratio, and compressing the maximum values of the 
amplified red, green and blue signals with a second 
compression ratio; and wherein 

said generating step comprises the steps of generating 
a luminance signal from the red, green and blue 
signals compressed with the first compression ra 
tio, and generating color difference signals from 
the red, green and blue signals compressed with the 
second compression ratio. 

9. A method of processing a color television image as 
claimed in claim 8, wherein the first compression ratio is 
smaller than the second compression ratio. 
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