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LUMINANCE/CHRO'.\UNA:\CE SEPARATI'.'\G FILTER 

BACKGRO~ND OF:THE INVENTION 

The pres~nt invention relates to a 

luminance/chrominanoe separating filter for separating 

luminance and chron\J,rl,ance signals from, for example, an NTSC 

composite color television signal. 

Fig. 43 shows ~n exQmple of a conventional 

luminance/chrominance separating filter {YC separating 
fi 1 ter) with an NTSC composi te/c.ol6r ·television signal 

applied to the input terminal 11. An A/D converter 12 

converts the analog composite color television signal input 

via the input terminal 11 into a digital signal. The output 

signal of the A/D converter 12 is applied to a first I-line 

delay circuit 13. 

The conventional system further comprises a second 1-

line delay circuit 14, a compensating delay circuit 19, a 

vertical chrominance (V-C) extraction filter 15, a 

horizontal chrominance (H-C) extraction filter 16, a 

horizontal and vertical chrominance {HV-C) extraction filter 

17, a picture non-correlation decision circuit 18, 

compensating delay circuits 19 - 22, a selector 23 provided 

with an output terminal 26, and a subtracter 27 provided 

with an output terminal 28. 
Fig. 11 shows an example of the picture non-correlation 

decision circuit 18 in Fig. 43. As illustrated, the picture 

non-correlation decision circuit 18 comprises a horizontal 

chrominance non-correlation {H-C) energy extractor 29, a 

horizontal luminance (H-Y) non-corr~laXion energy extractor 

30, a vertical chrominance (V-C) non-correlation energy 

extractor 31, a vertical luminance {V-Y) non-correlation 

energy extractor 32, maximum value circuits {MAXs) 33 - :36, 

comparators 37 ~ 39, a decision circuit 40, multipliers 71, 
72, 73a, 73b, 74a, 74b, 77, 78, 79a, 79b and 80, and delay 
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circuits 86 - 89. 
The butput signal 101 from the A/D converter 12 in Fig. 

43 is applied to the horizontal luminance non-correlation 
energy extractor 30, the vertical chrominance non­
correlation energy extractor 31 and the vertical luminance 

non-correlation energy extractor 32. 
In the foregoing, "non-correlation energy" refers to 

the signal high frequency component arising, depending on 
the degree of signal variation. As the signal variation is 
increased or sharper the high frequency component in the 
direction of the variation is increased. Thus, the "non­
correlation energy" represents the signal high frequency 
component energy; which can be obtained by extracting the 
required band (high-frequency band) component through a two 
dimensional (or one dimensional) filtering process (energy 
extraction). The required band can be expressed on a two 
dimensional frequency plane, shown for example in Fig. 44 to 
Fig. 47. 

The output signal 102 of the first 1-line delay circuit 
13 is applied to the horizontal chrominance non-correlation 
energy extractor 29, the horizontal luminance non­

correlation energy extractor 30 and the vertical luminance 
non-correlation energy extractor 32. 

The output signal 103 of the second 1-line delay 
circuit 14 is applied to the horizontal luminance non­
correlation energy extractor 30, the vertical chrominance 
non-correlation energy extractor 31 and the vertical 
luminance non-correlation energy extractor 32. 

The output signal DCH of the horizontal chrominance 
non-correlation energy extractor 29 is branched in three 
routes. In the first route, the signal is multiplied by a 
coefficient b at the multiplier 72 and the resultant signal 
is sent to the maximum value circuit 33. In the second 
route, the signal is multiplied by a coefficient fl at the 
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multiplier 74a and the resultant signal is sent to the 

maximum value circuit 34. In the third route, the signal is 

multiplied by a coefficient f~ at the multiplier 74b and the 

resultant signal is sent to the maximum value circuit 35. 

The output signal DYH of the horizontal luminance non­

correlation energy extractor 30 is branched in three routes. 

In the first route. the signal is multiplied by a 

coefficient a at the multiplier 71 and the resultant signal 

is sent to the maximum value circuit 34. In the second 

route, the signal is multiplied by a coefficient el at the 

multiplier 73a and the resultant signal is sent to the 

maximum value circuit 34. In the third route, the signal is 

multiplied by a coefficient e2 at the multiplier 73b and the 

resultant signal is sent to the maximum value circuit 35. 

The output signal DCV of the vertical chrominance non­

correlation energy extractor 31 is branched in two routes. 

In the first route, the signal is sent to the comparator 38. 

In the second route, the signal is multiplied by a 

coefficient d at the multiplier 78 and the resultant signal 

is sent to the maximum value circuit 36. 

The output signal DYV of the vertical luminance non­

correlation energy extractor 32 is branched in two routes. 

In the first route, the signal is sent to the comparator 39. 

In the second route, the signal is multiplied by a 

coefficient c at the multiplier 77 and the resultant signal 

is sent to the maximum value circuit 36. 

The output signal of the maximum value circuit 33 is 

applied as a first horizontal non-correlation energy DHl to 

the cbmparator 37. 

The output signal of the maximum value circuit 34, as a 

second horizontal non-correlation energy DH21, is multiplied 

by a coefficient ml at the multiplier 79a, and is then sent 

to the comparator 38. 

The output signal of the maximum value circuit 35, as a 
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third horizontal non-correlation energy DH22. is multiplied 
by a coefficient m2 at the multiplier 79b, and is thc~n sent 
to the comparator 39. 

The output of the the maximum value circuit 36, as a 
vertical non-correla,tion energy DV, is multiplied by a 
coefficient n, and is then sent to the comparator 37. 

The comparator 37 compares the first horizontal non­
correlation energy DHl and the product n·ov obtained by 
multiplying the vertical non-correlation energy DV by the 

coefficient n, and produces a high level output signal 116 
when DHl ~ n·ov, and a low level output signal 116 at other 
times. 

The comparator 38 compares the vertical chrominance 
non-correlation energy DCV and the product ml'DH21 obtained 
by multiplying the second horizontal non-correlation energy 
DH21 by the coefficient ml, and produces a high level output 
signal 117 when .DCV ~ ml· DH21, and a low level output signal 
117 at other times. 

The comparator 39 compares the vertical luminance non­
correlation energy DYV and the product m2"DH22 obtained by 

multiplying the third horizontal non-correlation energy DH22 
by the coefficient m2, and produces a high level output 
signal 118 when DYV ~ m2'DH22, and a low level output signal 
118 at other times. 

The output signal 116 of the comparator 37 is applied 
to the delay circuit 86 and the output signal 117 of the 
comparator 38 is applied to the delay circuit 87. 

The output signal 118 of the comparator 39 is applied 
to the delay circuit 88 and the AND circuit 90; the output 
signal 121 of the delay circuit 88 is applied to the delay 
circuit 89 and the AND circuit 90. 

The output signal 122 of the delay circuit 89 is 

applied to the AND circuit 90. The output signal 119 of the 
delay circuit 86, the output signal 120 of the delay circuit 
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87 and the output signal 124 of the AND circuit are applied 

to the decision circuit 40. The output signal 110 of the 

decision circuit 40 is then sent out as the output of the 

picture non-correlation decision circuit 18. 

Fig. 48 shows an example of the decision circuit 40 in 

Fig. 11. The circuit comprises AND circuits 41 and 42, a 

NOT circuit 43 and a NOR circuit 44. The output signal 119 

of the delay circuit 86 is applied to one input of the AND 

circuit 42 and to the input of the ~OT circuit 43. The 

respective output signals 120 and 123 of the delay circuit 

87 and AND circuit 90 are applied to the NOR circuit 44. 

The output signal of the NOR circuit 44 is applied to 

the other input of the AND circuit 42 and to one input of 

the AND circuit 41. The output signal of the NOT circuit 43 

is applied to the other input of the AND circuit 41. 

The outputs of the AND circuits 41 and 42 form the 

output signal 110 of the decision circuit 40. 

Fig. 49 shows an example of the horizontal chrominance 

non-correlation energy extractor 29 in Fig. 11. The circuit 

comprises a delay circuit 45 having a delay equivalent to 

one period (l/fsc) of the color subcarrier having a 

frequency fsc, a subtractor 46 and an absolute value circuit 

(ABS) 47. 

The output signal 102 of the first 1-line delay circuit 

13 is applied to the delay circuit 45 and one input of the 

subtractor 46. The output signal of the delay circuit 45 is 

applied to the other input of the subtractor 46. The output 

signal of the subtractor 46 is applied to the absolute value 

circuit 47. 

The output of this absolute value circuit 47 forms the 

horizontal chrominance non-correlation energy. 

Fig. 50 shows an example of the horizontal luminance 

non-correlation energy extractor 30 used in Fig. 11. The 

circuit comprises a vertical direction lowpass filter (LPF) 
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48, delay circuits 49 and 50 each having a delay equivalent 

to 1/2 the period (l/2fsc) cif the color subcarrier. 

subtractors 51 and 52, absolute value circuits 53 and 54, 
and a maximum value circuit 55. 

The respective output signals 101, 102 and 103 of the 

AID converter 12, the first 1-line delay circuit 13 and the 

second 1-line delay circuit 14 are applied to the vertical 

direction lowpass filter 48. 

The output signal of the vertical direction lowpass 

filter 48 is applied to the delay circuit 49 and ohe input 

of the subtractor 51. The output signal of the delay 

circuit 49 is applied to the delay circuit 50, the other 

input of the subtractor 51 and one input of the subtractor 

52. The output signal of the delay circuit 50 is applied to 

the other input of the subtractor 52. 

The output signal of the subtractor 51 is applied to 

the absolute value circuit 53 and the output signal of the 

absolute value circuit 53 is applied to the maximum value 

circuit 55. The output signal of the subtractor 52 is 

applied to the absolute value circuit 54 and the output 
signal of the absolute value circuit 54 is applied to the 

maximum value circuit 55. 

The output signal of the maximum value circuit 55 forms 

the output DYH of the horizontal luminance non-correlation 
energy extractor 30. 

Fig. 51 shows an example of the vertical chrominance 

non-correlation energy extractor 31 in Fig. 11. The circuit 

comprises horizontal bandpass filters (BPFs) 56 and 57, a 
subtracter 58 and an absolute value circuit 59. 

The output signal 101 of the AID converter 12 is 

applied to the horizontal bandpass filter 56. The output 

signal 103 of the ·second 1-line delay circuit 14 is applied 

to the horizontal bandpass filter 57. The output signal of 

the horizontal bandpass filter 56 is applied to one input of 
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the subtracter 58, while the output signal of the horizontal 

bandpass filter 57 is applied to the other input of the 

subtracter 58. The output signal of the subtractor 58 is 

applied to the absolute value circuit 59. The output signal 

of the absolute value circuit 59 forms the output DCV of the 

vertical chrominance non-correlation energy extractor 31. 

Fig. 52 shows an example of the vertical luminance non­

correlation energy extractor 32 used in Fig. 11. The 

circuit comprises horizontal lowpass filters 60, 61 and 62, 

subtractors 63 and 64, absolute value circuits 65 and 66, 

and a maximum value circuit 67. 

The output signal 101 of the AID converter 12 is 

applied to the horizontal lowpass filter 60. The output 

signal 102 of the first 1-line delay circuit 13 is applied 

to the horizontal lowpass filter 61. The output signal 103 

of the second 1-line delay circuit 14 is applied to the 

horizontal lowpass filter 62. 

The output signal of the horizontal lmvpass filter 60 

is applied to one input of the subtracter 63. The output 

signal of the horizontal lowpass filter 61 is applied to the 

other input of the subtractor 63 and to one input of the 

subtractor 64. The output signal of the horizontal lowpass 

filter 62 is applied to the other input of the subtracter 

64. 

The output signal of the subtracter 63 is applied to 

the absolute value circuit 65 and the output signal of the 

subtractor 64 is applied to the absolute value circuit 66. 

The outputs of the absolute value circuits 65 and 66 

are applied to the maximum ~alue circuit 67. The output 

signal of the absolute value circuit 67 forms the output DYV 

of the vertical luminance non-correlation energy extractor 

32. 

Following is a description of the principle and 

operation of the conventional YC separating filter indicated 
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in Fig. 43, Fig. 11. and Fig. 48 to Fig. 52. 

When the horizontal frequency µ and vertical frequency 

1.1 axes are plotted on a two dimensional plane. the ~TSC 

composite color television signal 'distribution appears as 

shown in Fig. 44. This signal distribution takes different 

forms according to the two dimensional correlation of the 

picture. For example, if the correlation is weak in the 

vertical direction, but strong in the horizontal, the signal 

distribution appears as indicated in Fig. 45. In this case, 

the chrominance signal can be extracted using a horizontal 

chrominance extraction filter having a passband as indicated 

by the shaded rectangles in the figure. 

If the correlation is strong in the vertical direction, 

but weak in the horizontal, the signal distribution appears 

as indicated in Fig. 46. In this case, the chrominance 

signal can be extracted using a vertical chrominance 

extraction filter having a passband as indicated by the 

shaded rectangles in the figure. 

When the correlation is strong in both directions, the 

signal distribution appears as indicated in Fig. 47. In 

this case, the chrominance signal can be extracted by using 

a horizontal and vertical chrominance extraction filter 

having a passband as indicated by the shaded rectangles in 

the figure. 

As indicated in Fig. 43, in the case of this YC 

separating filter, the selection is made in accordance with 

the output of the picture non-correlation decision circuit 

18 provided with the vertical chrominance extraction filter 

15, the horizontal chrominance extraction filter 16, and the 

horizontal and vertical chrominance extraction filter 17. 

It will be seen from Fig. 45 that the condition on 

which the horizontal chrominance extraction filter is 

selected is that there is much chrominance signal vertical 

high frequency component (there is much color component in 

8 



14181.EU 

the shaded rectangles) and there is little luminance signal 

horizontal high frequency component (there is little color 

component in the shaded rectangles). 

It will be seen from Fig. 46 that the condition on 

which the vertical chrominance extraction filter is selected 

is that there is much chrominance signal horizontal high 

frequency component (there is much color component in the 

shaded rectangles) and there is little luminance signal 

vertical high frequency.component {there is little luminance 

component in the shaded r~~tangles). 

If neither of the conditions for selecting either of 

the above horizontal or vertical chrominance signal 

extraction filters is met, the horizontal and vertical 

chrominance extraction filter is selected. 

Following is a description of the process from 

derivation of these conditions to the filter selection. 

When an NTSC composite color television signal is 

applied via the input terminal 11, the AID converter 12 

samples this composite color television signal at a sampling 

frequency fs = 4'fsc (fsc is the color subcarrier 

frequency). The sampled composite color television signal 

forms a two dimensional arrangement on the screen as 

indicated in Fig. 53. Since fsc = (455/2)fH, the phase of 

the chrominance signal C reverses 180 degrees every line and 

4 samples per period are taken. 

In the figure, Y denotes the luminance signal, Cl and 

C2 denote chrominance signals having a 180' phase 

difference, blank circles are Y + Cl, shaded circles are Y -

Cl, blank triangles are Y + C2 and shaded triangles are Y -

C2. By passing this composite color television signal 

through the first and second 1-line delay circuits 13 and 

14, the sample value at a specific sampling point and two 

reference sampling points respectively one line above and 

one line below the specific sampling point on the screen are 
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simultaneously extracted. Here the term "specific sampling 

point" means the sampling point for which the signal 

processing is made, and the term "reference sampling points" 

means sampling points which are situated in the neighborhood 

of the specific sampling point when the sampling points are 

arranged bn a two-dimensional plane corresponding to a 

display screen used for the display of the picture. 

In other words, at the time point the composite color 

television signal (sample value) S(m, n) at the position of 

coordin,te (m, n) appears at the output 102 of the first 1-

line delay circuit 13. the signal (m, n-1) appears at the 

output 103 of the second 1-line delay circuit 13 atid the 

signal (m, n+l) appears at the output 101 of the A/D 

converter 12. 

The signal 102 is applied to the horizontal chrominance 

extraction filter 16. This signal 102 and the other two 

signals 101 and 103 are respectively applied to the vertical 

chrominance extraction filter 15, the horizontal and 

vertical chrominance extraction filter 17, and the picture 

non-correlation decision circuit 18. 

Using Z conversion, 1-sample delay and 1-line delay can 

be expressed by z-l and z-L, respectively. In this case, 

z-l =exp (-j2zr f/4 fsc) 

Also, since fsc = (455/2), L = 910. 
For example, in this case, the transfer function of the 

vertical chrominance extraction filter 15 is expressed as 

follows. 

Cv(Z) = (-1/4)(1-z-L)2 

The transfer function of the horizontal chrominance 

extraction filter 16 is expressed as follows. 

Ch(Z) = (-l/4)(1-z- 2 12 
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The transfer function of' the horizontal and vertical 

chrominance extraction filter 17 is expressed as follows. 

The output signal 106 of the vertical chrominance 

extraction filter 15 is supplied as the output signal 107 of 

the compensating delay circuit 20 to .the selector 23. The 

output signal 108 of the horizontal chrominance extraction 

filter 16 is su~~iied as the output signal 109 of the 

compensating delay circuit 21 to the selector 23. The 

output signal 110 of the horizontal and vertical chrominance 

extraction filter 17 is supplied as the output signal 111 of 

the compensating delay circuit 22 applied to the selector 

23. 

The vertical and horizontal picture non-correlation of 

a specific sampling point is detected and the selector 23 

functions in the following manner. 

When the horizontal non-correlation is particularly 

Strong, the output signal 107 of the compensating delay 

circuit 20 to which the output signal 106 of the vertical 

chrominance extraction filter 15 is supplied is selected. 

When the vertical non-correlation is particularly strong, 

the output signal 109 of the compensating delay circuit 21 

to which the output signal 108 of the horizontal chrominance 

extraction filter 16 is selected. At oth~r times, the 

output signal 111 of the compensating delay circuit 22 to 

which the output signal 110 of the horizontal and vertical 

chrominance extraction filter 17 is supplied is selected. 

The detection of the picture non-correlation and 

control over the selector 23 are performed by the picture 

non-correlation decision circuit 18. This picture non­

correlation decision circuit 18 operates in the following 
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manner to control the selector. 

The horizontal chrominance non-correlation energy 

represented DCH(Z), the horizontal luminance non-correlation 

energy DYH(Z), the vertical chrominance non-correlation 

energy DCV(Z) and the vertical luminance non-correlation 
energy DYV(Z) can be expressed as follows. 

DCH(Z) = 11 - z~4 1 
DYH(Z) =max {1(1/4)"(1 + z-L) 2 ·c1 - z-2) 1. 

1c1/4)'Cl + z-L> 2 >·cz- 2 - z-4 >1} 

DCV ( Z ) = I ( -1I4 ) · ( 1 - z-2 ) 2 · ( 1 - z- 2L) I 

DYV =max {1(1/4)"(1 + z-2 J2(1 - z-LJ 1, 
1(1/4)'(1 + z-2 >2 >·cz-L - z- 2L)I} 

": ._. C···::.,·.·.·.·· 

The first horizontal non-correlation energy DHl, the 

second horizontal non-correlation energy DH21, the third 

horizontal non-correlation energy DH22 and the vertical non­

correlation energy DV can be expressed as follows. 

DHl = max (a"DYH, b"DCH) 

DH21 = max (el'DYH, fl'DCH) 

DH22 = max (e2"DYH, f2'DCH) 

DV = max (c"DYV, d'DCV) 

At the comparator 37, DHl and n·nv ~re compared. If 

DH! .2=. n·nv 

the horizontal non-correlation is interpreted as strong, and 

a "1" signal 116 is sent to the delay circuit 86. If 

DHl < n·nv 

the horizontal non-correlation is interpreted as weak, and a 
"O" signal 116 is sent to the delay circuit 86. This signal 

116 is delayed l/2fsc by the delay circuit 86 and is sent as 
the signal 119 to the decision circuit 40. 

At the comparator 38, DCV and ml'DH21 are compared. If 
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DCV ~ ml"DH21 
the vertical non-correlation is interpreted as strong, and a 

"1" signal 117 is sent to the del~y circuit 87. If 
DCV < ml"DH21 

the horizontal non-correlation is interpreted as weak, and a 

"O" signal 117 is sent to the delay circuit 87. The signal 

117 delayed 1/2fsc by the delay circuit 87 is sent as a 

signal 120 to the decision circuit 40. 

At the comparator 39, DYV and m2"DH22 are compared. If 

DYV ~ m2"DH22 

the vertical non-correlation is interpreted as strong, and a 

"1" signal 118 is sent to the delay circuit 88 and the AND 
circuit 90. If 

DYV < m2"DH22 

the vertical non-correlation is interpreted as weak, and a 

"O" signal 118 is sent to the delay circuit 88 and the AND 

circuit 90. 

The output signal 121 of the delay circuit 88 is sent 

to the delay circuit 89 and the AND circuit 90. The output 

signal 122 of the delay circuit 89 is sent to the AND 

circuit 90. The output signal 123 of the AND circuit 90 is 

applied to the decision circuit 40. 

According to the results of the above correlation 

detection, the decision circuit 40 controls the selector 23 
in the following manner. That is, the relationship between 

the input signals 119, 120 and 123 of the decision circuit 

40 and the selection of the chrominance output signal 107, 

109 or 111 at the selector 23 is as shown in Table 1. 
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Table 1 

Output 119loutput 120 Output 123 Output 1120 of Chrominance 
I Decision Circuit 40 Output 113 I 

of Delay 1of Delay of Delay Selected 
Output uoa Output llOb by 

Circuit 86 Circuit 87 Circuit 90 of At\D 41 of AND 42 Selector 23 

0 0 0 1 0 111 
0 0 1 0 0 109 
0 1 0 0 0 109 
0 1 1 0 0 109 
1 0 0 0 1 107 
1 0 1 0 0 109 
1 1 0 0 0 109 
1 1 1 0 0 109 

When the output signal llOa of the AND circuit 41 and 

the output signal llOb of the AND circuit 42 are both "O", 

the selector 23 selects the output signal 109 of the 

compensating delay circuit 21. When the output signal llOa 

of the A~D circtiit 41 is "O" and the output signal llOb of 

the AND circuit 42 is "1", the selector 23 selects the 

output signal 107 of the compensating delay circuit 20. 

When the output signal llOa of the AND circuit 41 is "l" and 

the output signal llOb of the AND circuit 42 is "O", the 

selector 23 selects the output signal 111 of the 

compensating delay circuit 22. 

Consequently, in this example, the overall C(z) 
response of the filter for extracting the chrominance signal 

to be output at the output terminal 26 is switched as 

follows according to the·pre~ence or absence of correlation. 

When the vertical non-correlation is strong: 

C(Z) = Ch(Z) 

When the horizontal non-correlation is strong: 
C( Z) = Cv( Z) 

If neither of these conditions are met: 

C(Z) = Chv(Z) 
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In the conventional YC separating i~ll'.1 fer· .. cies·c~ibed above, 
- -

the luminance signal Y and the chrom:l..riance signal C are 

separated by adaptively selecting one of the horizontal 

filter, the vertical direction filter, and the horizontal 

and vertical direction filter. As a result, in areas where 

the picture horizontal or vertical direction luminance or 

chrominance signal variation is sharp, e.g., in areas at the 

boundary between_ different color regions, such as at an edge 

of a color bar signal, picture quality impairment such as 

dot crawl (due to leakage of the chrominance signal 

component into the luminance signal) does not occur. 

However, the conventional Ye· - separating filter described 

above is associated with the problems of considerable cross 

color (due to leakage of high frequency luminance components 

into chrominance signal areas), particularly at the areas 

where the picture includes inclined fine stripes or 

gratings, and the diagonal resolution is insufficiently 

high. 

SUMMARY OF THE INVENTION 

Aspects of the invention are defined in the claims. 

It would be desirable to resolve the problems mentioned 

above. 

It would also be desirable to provide a 

luminance/chrominance separating filter which can perform 

accurate luminance/chrominance separation even when sharp 

variations occur in the television signal, and which is 

associated with less cross color and smaller diagonal 

resolution impairment. 

In one aspect, the invention provides a 

luminance/chrominance separating filter for separating a 

composite color television signal into a luminance signal 

and a chrominance signal, and comprises: 

means (13,14,13a,14a) for producing sample values of 
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a specific sampling point and a plurality of reference 

sampling points of the composite color television signal, 

said reference sampling points which are situated in the 

neighborhood of the sampling points when the sampling points 

are arranged on a two-dimensional plane corresponding to a 

display screen; 

a first horizontal chrominance extraction filter (16) 

for extracting, from said sample value of said specific and 

reference sampling points, frequency components 

corresponding to components of a color subcarrier in a 

horizontal to produce a first chrominance signal (107); 

a vertical chrominance extraction filter (15) for 

extracting, from said sample values of said specific and 

reference sampling points, frequency components 

corresponding to components of a color subcarrier in a 

vertical direction to produce a second chrominance signal 

( 108) ; 

a horizontal and vertical chrominance extraction filter 

(17) for extracting, from said sample values of said 

specific and reference sampling points, frequency components 

corresponding to components of a color subcarrier in 

horizontal and vertical directions to produce a third 

chrominance signal (110); 

a first selector (23) for selecting one of said first, 

second and third chrominance signals; 

a second horizontal chrominance extraction fi+ter (24, 

24a) receiving said selected chrominance signal and having ·a 

narrower bandwidth than said first horizontal chrominance 

extraction filter (16); and 

a second selector (25, 25a) receiving the output of 

said second horizontal chrominance extraction filter (24, 

24a) and the output of said first selector (23), and 

selecting said output of said second horizontal chrominance 

extraction filter (24, 24a) when said first selector selects 
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either said first or third chrominance signal, and selecting 

said output of said first selector (23) when said first 

selector selects said second chrominance signal. 

The luminance/chrominance sepa~ating filter may further 

comprises: 

a picture non-correlation decision circuit (18) 

responsive to the sample values of said specific and 

reference sampling points for detecting non-correlation in 
the horizontal.direction and non-correlation in the vertical 

direction of said sample values and outputting a chrominance 

signal selection signal: 

wherein said first selector (23) selects said one of 

the first to third chrominance signals on the basis of said 

chrominance signal selection signal; 

wherein said picture non-correlation decision circuit 

(18) comprises: 

a horizontal chrominance non-correlation energy 

extractor (29, 129) responsive to the sample values of said 

specific and reference sampling points for extracting 

horizontal chrominance non-correlation energy (DCH) 

consisting primarily of the chrominance signal extending in 

the horizontal direction; 

a horizontal luminance non-correlation energy extractor 

(30) responsive to the sample values of said specific and 
reference sampling points for extracting horizontal 

luminance non-correlation energy (DYH) consisting primarily 

of the luminance signal extending in the horizontal 

direction; 

a vertical chrominance non-correlation energy extractor 

(31. 131) responsive to the sample values of said reference 

sampling points for detecting vertical chrominance non­

correlation energy (DCV) consisting primarily of the 

chrominance sig.nal extending in the vertical direction: 

a vertical luminance non-correlation energy extractor 
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(32) responsive to the sample values of said specific and 

reference sampling points for detecting vertical luminance 

non-correlation energy (DY\') of consisting primarily of the 

luminance signal extending in the vertical direction; and 

judging m~ans (33-36, 37-39, 40) responsive to the 

outputs of said horizontal chrominance non-correlation 

energy extractor (29, 129), said horizontal luminance non­

correlation energy extractor (30), said vertical chrominance 

non-correlation energy extractor (31, 131) and said vertical 

luminance non-correlation energy extractor (32) for 

determining which of the horizontal and vertical non­

correlations is stronger, causing said first chrominance 

signal selecting means (23) to select said first chrominance 

signal when the vertical non-correlation is strong, to 

select said second chrominance signal when the horizontal 

non-correlation is strong, and to select said third 

chrominance signal when neither of above conditions is met, 

and causing said second chrominance signal selector (25, 

25a) to select the output of said second horizontal 

chrominance extraction filter (24) when said first selector 

selects either said first or third chrominance signal. 

With the above arrangement, dot crawl is avoided in 

areas where the variation in the picture in the horizontal 

or vertical direction is sharp. 

The output of said second selector (25) may be used for 

calculation with the composite video signal to produce an 

output luminance signal. The calculation may be 

accomplished by providing a subtractor (27) for subtracting 

the output of said second selector (25) from said composite 

video signal to produce said output luminance signal. 

With the above arrangement, the second horizontal 

chrominance non-correlation extraction filter is used for 

further band-limiting the chrominance Bignal used for 

determining the luminance signal, so that the diagonal 
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resolution can be improved. 

The output of said second selector (25a) may 

alternatively be used as an output chrominance signal. In 

such a case, there may be further provided a subtractor (27) 

for subtracting the output of said first selector (23) from 

the composite video signal to produce an output luminance 

signal. 

With the above arrangement, the second horizontal 

chrominance non-correlation extraction filter is used for 

further band-limiting the output chrominance signal, so that 

cross color can be further reduced. 

The horizontal chrominance non-correlation energy 

extractor may comprise first and second horizontal 

chrominance non-correlation energy extractors. 
With the above arrangement, cross colors appearing with 

the inclined stripes or gratings can be restrained. 

The picture non-correlation decision circuit may be 

additionally provided with delay circuits and an AND circuit 

to receive the outputs of the comparators comparing the non­

correlation energies with each other. 

With the above arrangement, it is possible to avoid 

degradation in the horizontal resolution. 
The judging means may comprise four maximum value 

circuits. With the above arrangement, the non-correlation 

can be detected without being affected by the noise 

components. 

The judging means may alternatively comprise one or 

more maximum value circuits and one or more adders in 

combination. With the above arrangement, accurate non­

correlation detection is achieved where the non-correlation 
of the luminance signal and the non-correlation of the 

chrominance signal are both strong. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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Fig. 1 is a block diagram showing a 

luminance/chrominance separating filter of an ernbodimer1t of 
the present invention. 

Fig. 2 is a block diagram showing a 
luminance/chrominance separating filter of another 
embodiment of the present invention. 

Fig. 3 is a block diag~arn showing the second horizontal 
chrominance non-correlation energy extractor. 

Fig. 4 is a block diagram showing the second vertical 
chrominance non-correlation energy extractor. 

Fig. 5A to Fig. 5C are diagrams showing the frequency 
distributions of the signals representing non-correlation 
energy at the outputs of various circuits. 

Fig. 6A to Fig. 6C are diagrams showing the frequency 
distributions of the signals representing non-correlation 
energy at the outputs of various circuits. 

Fig. 7A to Fig. 7D are diagrams showing the frequency 
distributions of the signals representing non-correlation 
energy at the outputs of various circuits. 

Fig. 8 is a diagram showing the frequency distribution 
of the signal due to diagonal stripes or diagonal grating. 

Fig. 9 is a block diagram showing a picture non­
correlation deci•ion circuit 18 used in Embodiments 1 and 2. 

Fig. 10 is a block diagram showing a picture non-
correlation decision circuit 18 used in Embodiments 3 and 

Fig. 11 is a block diagram showing a picture non-
correlation decision circuit 18 used in Embodiments 5 and 

Fig. 12 is a block diagram showing a picture non-
correlation decision circuit 18 used in Embodiments 7 and 

Fig. 13 is a block diagram showing a picture non-
correlation decision circuit 18 used in Embodiments 9 and 
10. 

Fig. 14 is a block diagram showing a picture non­
correlation decision circuit 18 used in Embodiments 11 and 
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12. 

Fig. 15 is a block diagram showing a picture non-

correlation decision circuit 18 used in Embodiments 13 and 

14. 
Fig. 16 is a block diagram showing a picture non-

correlation decision circuit 18 used in Embodiments 15 and 

16. 

Fig. 17 is a block diagram showing a picture non-

correlation decision circuit 18 used in Embodiments 17 and 

18. 

Fig. 18 is a block diagram showing a picture non-

correlation decision circuit 18 used in Embodiments 19 and 

20. 

Fig. 19 is a block diagram showing a picture non-

correlation decision circuit 18 used in Embodiments 21 and 

22. 

Fig. 20 is a block diagram showing a picture non-

correlation decision circuit 18 used in Embodiments 23 and 

24. 
Fig. 21 is a block diagram showing a picture non-

correlation decision circuit 18 used in Embodiments 25 and 

26. 

Fig. 22 is a block diagram showing a picture non-

correlation decision circuit 18 used in Embodiments 27 and 

28. 

Fig. 23 is ~ block diagram showing a picture non-

correlation decision circuit 18 used in Embodiments 29 and 

30. 
Fig. 24 is a block diagram showing a picture non-

correlation decision circuit 18 used in Embodiments 31 and 

32. 

Fig. 25 ls a block diagram showing a picture non-

correlation decision circuit 18 used in Embodiments 32 and 

34. 
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Fig. 26 a block diagram showing a picture non­

correlation decision circuit 18 used in Embodiments 35 and 

36. 

Fig. 27 is a block diagram showing a picture non­

correlation decision circuit 18 used in Embodiments 37 and 

38. 

Fig. 28 is a block diagram showing a picture non­

correlation decision circuit 18 used in Embodiments 39 and 

40. 

Fig. 29 is a block diagram showing a picture non­

correlation decision circuit 18 used in Embodiments 41 and 

42 .. 

Fig. 30 ls a block diagram showing a picture non­

correlation decision circuit 18 used in Embodiments 43 and 

44. 

Fig. 31 is a block diagram showing a picture non­

correlation decision circuit 18 used in Embodiments 45 and 

46. 

Fig. 32 is a block diagram showing a picture non­

correlation decision circuit 18 used in Embodiments 47 and 

48. 

Fig. 33 is a block diagram showing a picture non­

correlation decision circuit 18 used in Embodiments 49 and 

50. 

Fig. 34 is a block diagram showing a picture non­

correlation decision circuit 18 used in Embodiments 51 and 

52. 

Fig. 35 is a block diagram showing a picture non­

correlation decision circuit 18 used in Embodiments 53 and 

54. 

Fig. 36 is a block diagram showing a picture non­

correlation decision circuit 18 used in Embodiments 55 and 

56. 

Fig. 37 is a block diagram showing a picture non-

22 



14181.EU 

correlation decision circuit 18 used in Embodiments 57 and 

58. 

Fig. 38 is a block diagram showing a picture non­

correlation decision circuit 18 used in Embodiments 59 and 

60. 

Fig. 39 is a block diagram showing a picture non­

correlation decision circuit 18 used in Embodiments 61 and 

62. 

Fig. 40 is a block diagram showing a picture non­

correlation decision circuit 18 used in Embodiments 63 and 

64. 

Fig. 41 is a block diagram showing a 

luminance/chrominance separating filter of another 

embodiment of the present invention. 

Fig. 42 is a block diagram showing a 

luminance/chrominance separating filter of another 

embodiment of the present invention. 

Fig. 43 is a block diagram showing a 

luminance/chrominance separating filter in the prior art. 

Fig. 44 is a diagram showing the frequency distribution 

on a two-dimensional plane of the NTSC composite color 

television signal. 

Fig. 45 is a diagram showing the frequency distribution 

on a two-dimensional plane of the NTSC composite color 

television signal of a picture having a strong horizontal 

correlation and weak vertical correlation. 

Fig. 46 is a diagram showing the frequency distribution 

on a two-dimensional plane of .the NTSC composite color 

television signal of a picture having a strong vertical 

correlation and weak horizontal correlation. 

Fig. 47 is a diagram showing the frequency distribution 

on a two-dimensional plane of the NTSC composite color 

television signal of a picture having a strong horizontal 

correlation and a strong vertical correlation. 
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Fig. 48 is a block diagram showing an example of 

decision circuit used in the lurninance/chrominance 

separating filter of' Fig. 43 and that of Fig. 1. 

Fig. 49 is a block diagram showing an example of 

horizontal chrominance non-correlation energy extractor used 

in the luminance/chrorninance separating filter of Fig. 43 

and that of Fig. 1. 

Fig. 50 is a block diagram showing an example of 

horizontal luminance non-correlation energy extractor used 

in the luminance/chrominance separating filter of Fig. 43 

and that of Fig. 1. 

Fig. 51 is a block diagram showing an example of 

vertical chrominance non-correlation energy extractor used 

in the luminance/chrominance separating filter of Fig. 43 

and that of Fig. 1. 

Fig. 52 is a block diagram showing an example of 

vertical luminance non-correlation energy extractor used in 

the luminance/chrominance separating filter of Fig. 43 and 

that of Fig. 1. 

Fig. 53 is a diagram showing the arrangement of the 

sampling points for the sample values obtained by sampling 

the NTSC composite color television signal at a frequency 

four times the frequency of the color subcarrier. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Following is a description of Embodiment 1 to 

Embodiment 64. 

Embodiment 1 

Fig. 1 is a schematic block diagram showing a YC 

separating filter of Embodiment 1. In the figure, an NTSC 

system composite color television signal is applied to an 

input terminal 11. The applied composite color television 

signal, which is an an~log signal, is converted into a 
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digital signal by an AID converter 12. The AID conversion 

at the AID converter 12 is effected at a frequency 4fsc four 

times the frequency of the color subcarrier. and the A/D 

converter 12 therefore produces a sequence of digital 

signals representing sample values corresponding to sampling 

points which are situated as shown in Fig. 53 when the 

sampling points are arranged on a two-dimensional plane 

corresponding to a display screen used for display of the 

picture. The output signal of the AID converter 12 is 

applied to a first 1-line delay circuit 13. 

There are also provided a second 1-line delay circuit 

14, a vertical chrominance (V-C) extraction filter 15, a 

horizontal chrominance (H-C) extraction filter 16, a 

horizontal and vertical chrominance (HV-C) extraction filter 

17, a picture non-correlation decision circuit 18, 

compensating delay circuits 19, 20, 21 and 22, a first 

selector 23, a horizontal chrominance extraction filter 24 

for receiving the output signal of the selector 23, a second 

selector 25, an output terminal 26 for an output chrominance 

signal, a subtractor 27, and an output termin~l 28 for a 

luminance signal. 

Fig. 9 shows the picture non-correlation decision 

circuit 18 of the Embodiment 1 of Fig. 1. As illustrated, 

it comprises a horizontal chrominance (H-C) non-correlation 
energy extractor 29, a horizontal luminance (H-Y) non­

correlation energy extractor 30, a vertical chrominance (V­

C) non-correlation energy extractor 31, a vertical luminance 

(V-Y) non-correlation energy extractor 32, ·comparators 37, 

38 and 39, multipliers 71, 72, 73a, 73b, 74a, 74b, 77, 78, 

79a, 79b and 80, and maximum value circuits (MAXs) 33 - 36. 

The horizontal chrominance non-correlation energy 

extractor 29 receives the output signal 102 of the first 1-
line delay circuit 13 in Fig. 1. 

The horizontal luminance non-correlation energy 
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extractor 30 receives the output signal 101 of the A/D 

converter 12. the output signal 102 of the first 1-line 

delay circuit 13 and the output signal 103 of the second 1-

line delay circuit 14 in Fig. 1. 

The vertical chrominance non-correlation energy 

extractor 31 receives the output signal 101 of the A/D 

converter 12. and the output signal 103 of the second 1-line 

delay circuit 14 in Fig. 1. 

The vertical luminance non-correlation energy extractor 

32 receives the output signal 101 of the A/D converter 12, 

the output signal 102 of the first 1-line delay circuit 13, 

and the output signal 103 of the second 1-line delay circuit 

14 in Fig. 1. 

The output signal DCH of the horizontal chrominance 

non-correlation energy extractor 29 is branched in three 

routes. In the first route, the signal is multiplied by a 

coefficient b at the multiplier 72 and the resultant signal 

is sent to the maximum value circuit 33. In the second 

route. the signal is multiplied by a coefficient fl at the 

multiplier 74a and the resultant signal is sent to the 

maximum value circuit 34. In the third route, the signal is 

multiplied by a coefficient f2 at the multiplier 74b and the 

resultant signal is sent to the maximum value circuit 35. 

The output signal DYH of the horizontal luminance non­

correlation energy extractor 30 is branched in three routes. 

In the first route, the signal is multiplied by a 

coefficient a at the multiplier 71 and the resultant signal 

is sent to the maximum value circuit 33. In the second 

route, the signal is multiplied by a coefficient el at the 

multiplier 73a and the resultant signal is sent to the 

maximum value circuit 34. In the third route, the signal is 

multiplied by a coefficient e2 at the multiplier 73b and the 

resultant signal is sent to the maximum value circuit 35. 

The output signal DCV of the vertical chrominance non-
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correlation energy extractor 31 is branched in two routes. 

In the first route, the signal is applied to the comparator 

38. In the second route, the signul is multiplied by a 

coefficient d at the ~ultiplier 78 and the resultant signal 

is sent to the maximum value circuit 36. 

The output signal DYV of the vertical luminance non­
correlation energy extractor 32 is branched in two routes. 

In the first route, the signal is applied to the comparator 

39. In the second route, the signal is multiplied by a 

coefficient c at the multiplier 77 and the resultant signal 

is sent to the maximum value circuit 36. 

The output signal of the maximum value circuit 33 is 

applied as the first horizontal non-correlation energy DHl 

to the comparator 37. The output signal of the maximum 

value circuit 34 is multiplied by a coefficient ml at the 

multiplier 79a, and the resultant signal is sent as the 

second horizontal non-correlation energy DH21 to the 

comparator 38. The output signal of the maximum value 

circuit 35, as the third horizontal non-correlation energy 

DH22, is multiplied by a coefficient m2 at the multiplier 

79b, and the resultant signal is sent to the comparator 39. 

The output signal of the maximum value circuit 36, as the 

vertical non-correlation energy DV, is multiplied by a 

coefficient n at the multiplier 80, and the resultant signal 
is sent to the comparator 37. 

The comparator 37 compares the first horizontal non­

correlation energy DHl and the product n·nv of the vertical 

non-correlation energy DV and the coefficient n, and 

produces a high level output signal 116 when DH! ~ n·nv, and 

a low level output signal 116 at other times. 

·The comparator 38 compares the vertical chrominance 

non-correlation energy DCV and the product ml'DH21 of the 

second horizontal non-correlation energy DH21 and the 

coefficient ml, and produces a high level output signal 117 
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when DCV ~ ml"DH21. and a low level output signal 117 at 

other times. 

The comparator 39 compares the vertical luminance non­

correlation energy DYV and the product m2"DH22 of the third 

horizontal non-correlation energy DH22 and the coefficient 

m2. and produces a high level output signal 118 when DYV ~ 

m2"DH22. and a low level output signal 118 at other times. 

The respective output signals 116, 117 and 118 of the 

comparators 37, 38 and 39 are appli~d to the decision 

circuit 40. The output signal 110 of the decision circuit 

40 serves as the output of the picture non-correlation 

decision circuit 18. 

The decision circuit 40 shown in Fig. 9 may be 

identical to that shown in Fig. 48. However, the output 

signal 116 of the comparator 37 is applied to one input of 

the AND circuit 42 and to the NOT circuit 43. The 

respective output signals 117 and 118 of the comparators 38 

and 39 are applied to the NOR circuit 44. 

The horizontal chrominance non-correlation energy 

extractor 29, the horizontal luminance non-correlation 

energy extractor 30, the vertical chrominance non­

correlation energy extractor 31, and the vertical luminance 

non-correlation energy extractor 32 used in Fig. 9 may be 

identical to that shown in Fig. 49, Fig. 50, Fig. 51, and 

Fig. 52, respectively. 

Following is a description of the operation of this 

embodiment with reference to Fig. l, Fig. 9, Fig. 48 to Fig. 

52, as well as Fig. SA to Fig. SC and Fig. SA to Fig. SC 

illustrating the frequency distribution on a two-dimensional 

plane of the non-correlation energy at outputs of the 

various circuits. 

When an ~TSC system composite color television signal 

is applied via the input terminal 11, the A/D converter 12 

samples this composite color television signal at a sampling 
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frequency fs = 4fsc. By passing the sampled composite color 

television signal through the first and second 1-line delay 

circuits 13 and 14, the sample values at a certain specific 

sampling point and at reference sampling points 1-line above 

and 1-line belo~ this specific sampling point on the screen 

are simultaneously extracted. Consequently, at the time 

point the composite color television signal (sample value) 

S(m, n) at the coordinate position (m, n) on the screen 

appears as the output signal 102 of the first 1-line delay 

circuit 13, a signal (m, n - 1) appears as the output signal 

103 of the second 1-line delay circuit 14 and signal S(m, n 

+ 1) appears as the output signal 101 of the the A/D 
converter 12. as illustrated in Fig. 53. 

The signal 102 is applied to the horizontal chrominance 

extraction filter 16. This signal 102 and the other two 

signals 101 and 103 are respectively applied to the vertical 

chrominance extraction filter 15, the horizontal and 

vertical chrominance extraction filter 17, and the picture 

non-correlation decision circuit 18. 

For example, the transfer function of the vertical 

chrominance extraction filter 15 is expressed as follows. 

The transfer functi'on of the horizontal chrominance 

extraction filter 16 is expressed as follows. 

Chl(Z) = (-1/4)(1-Z-2 )2 

The transfer functiori of the horizontal and vertical 

chrominance extraction filter 17 is expressed as follows. 

Ch v ( Z ) = ( -1 /4 ) ( 1-z- 2 ) 2 · ( -1/4) ( 1-Z-L) 2 

29 



14181. EU 

The output signal 107 of the compensating delay circuit 

20, the output signal 109 of the compensating delay circuit 

21, and the output signal 110 of the co~pensating delay 

circuit 22 are respectively applied to the selector 23. 

The vertical and horizontal direction picture non­

correlation of a specific sampling point is detected, and, 

in accordance with the result of the detection of the non­

correlation, the selector 23 selectively outputs one of its 

input signals as follows: 

When the horizontal non-correlation is particularly 

strong, the output signal 107 of the compensating delay 

circuit 20 to which the output signal 106 of the vertical 

chrominance extraction filter 15 is applied is selected. 

When the vertical non-correlation is partic~larly strong, 

the output signal 109 of the compensating delay circuit 21 

to which output signal 108 of the horizontal chrominance 

extraction filter 16 is applied is selected. At other 

times. the output signal 111 of the compensating delay 

circuit 22 to which the output signal 110 of the horizontal 

and vertical chrominance extraction filter 17 is applied is 

selected. 

The operation of the second selector 25 is as follows. 

When the chrominance signal selected by the selector 23 is 

the output signal 109 of the compensating delay circuit 21 

or the output signal 111 of the compensating delay circuit 

22. the selector 25 selects the output signal 1132 of the 

horizontal chrominance extraction filter 24, and when the 

chrominance signal selected by the selector 23 is the output 

signal 107 of the compensating delay circuit 20, the 

selector 25 selects the signal 1131 at the output of the 

compensating delay circuit 91. 

The horizontal chrominance extraction filter 24 has a 

narrower band. and serves to band-limit the output signal 

113 of the selector 23. 
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The transfer function of the horizontal chrominance 

extraction filter 24 is expressed, for example, as follows: 

Ch2 (Z) ;: (-1/16) (1 - z-2 )4 

The detection of the picture non-correlation and control 

over the selectors 23 and 25 are performed by the picture 

non-correlation decision circuit 18. The operation of the 

picture non-correlation decision circuit 18 for control over 

the selectors 23 and 25 is as follows: 

The horizontal chrominance non-correlation energy 

DCH(Z), the horizontal luminance non-correlation energy 

DYH(Z), the vertical chrominance non-correlation energy 

DCV(Z) and vertical luminance non-correlation energy DYV(Z) 

are expressed as follows. 

DCH(Z) = 11 - z-4 1 
DYH(Z) =max {1(1/4)•(1 + z-L> 2 ·c1 - z-2 ) I. 

1c1/4>·c1 + z-L> 2 ·cz-2 - z- 4 >1} 

DCV ( z) = I ( -1I4) . ( 1 - z- 2 ) 2 . (a - z-2L) I 

DYV(Z) =max {1(1/4)•(1 + z- 2 >2 ·c1 - z-L)I, 

1c114>·c1 + z- 2 >2 ·cz-L - z- 2L>1> 

The frequency distributions on the two-dimensional 
plane of DCH(Z), DYH(Z), DCV(Z) and DYV(Z) are respectively 

illustrated in Fig. 5B, Fig. SA, Fig. 6B and Fig. 6A. 

The first horizontal non-correlation energy DH!, the 

second horizontal non-correlation energy DH21, the third 

horizontal non-correlation energy DH22. and the vertical non­

correlation energy DV can be expressed as follows. 

DHl = max (a·DYH, b'DCH) 
DH21 =max (e1·nYH, fl'DCH) 

DH22 = max (e2'DYH, f2"DCH) 
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DV = max (c'DYV. d'DCV} 

The frequency distributions on the two-dimensional 

plane of DHl and DV are respectively illustrated in Fig. SC 

and Fig. 6C. 

At the comparator 37. DHl and n·ov are compared. If 

DHl ~ n·DV 

the horizontal non-correlation is interpreted as strong, and 

a "1" signal 116 is sent to the decision circuit 40. If 

DHl < n·ov 

the horizontal non-correlation is interpreted as weak, and a 

"O" signal 116 ls sent to the decision circuit 40. At the 

comparator 38. DCV and ml"DH21 are compared. If 

DCV ~ ml"DH21 

the vertical non-correlation is interpreted as strong, and a 

"1" signal 117 is sent to the decision circuit 40. If 

DCV < ml"DH21 

the horizontal non-correlation is interpreted as weak, and a 

"O" signal 117 is sent to the delay circuit 87. At the 

comparator 39, DYV and m2"DH22 are compared. If 

DYV ~ m2"DH22 

the vertical non-correlation is interpreted as strong, and a 

"1" signal 118 is sent to the decision circuit 40. If 

DYV < m2"DH22 
the ve.rtical non-correlation ls interpreted as weak, and a 

"O" signal 118 ls sent to the decision circuit 40. On the 

basis of the results of the detection of the correlation as 

described above, the decision circuit 40 controls the 

selector 23 in the following manner. The relationship 

between the input signals 116, 117 and 118 of the decision 

circuit 40, and its output signal 110, the selection of the 

chrominance output signal 107, 109 or 111 at the selector 23 

and the selection of the chrominance output signal 1131 or 

1132 at the selector 25 is as shown in Table 2. 
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Table 2 

Output 110 of' Chrominance Chrominance 
Output Output Output of Decision Output Output 
116(119) 117( 120) 118(123) Circuit 40 113 1133 ( 1134) 
of of of Selected Selected 
Delay Delay Delay Output Output by by 
Circuit Circuit Circuit llOa of llOb of Selector Selector 
86 87 90 AND 41 AND 42 23 25 (25a) 

0 0 0 1 0 111 1132 
0 0 1 0 0 109 1132 
0 1 0 0 0 109 1132 
0 1 1 0 0 109 1132 
1 0 0 0 1 107 1131 
1 0 1 0 0 109 1132 
1 1 () 0 0 109 1132 
1 1 1 0 0 109 1132 

When the output signals llOa and llOb of the AND 

circuits 41 and 42 are both "O", the selector 23 selects the 
output signal 109 of the compensating delay circuit 21. 

When the output signal llOa of the AND circuit 41 is "O" and 

the output signal llOb of the AND circuit 42 is "l", the 

output signal 107 of the compensating delay circuit 20 is 

selected. When the output signal llOa of the AND circuit 41 

is "1'' and the output signal llOb of the AND circuit 42 is 

"O", the output signal 111 of the compensating delay circuit 
22 is selected.· 

When the output signal llOb of AND circuit 42 is "l", 
the selector 25 selects the output signal 1131 of the 

compensating delay circuit 91. When the output signal llOb 

of the AND circuit 42 is "O", the selector 25 selects the 

output signal 1132 of the horizontal chrominance extraction 

filter 24. 

Consequently, in the embodiment of Fig. l, the response 
Cll(Z) of the filter for extracting the chrominance signal 

output via the terminal 26, and the response C12(Z) of the 

chrominance signal extraction filter for extracting the 

33 



14181.EU 

luminance signal via the terminal 28 are related as follows: 

When the vertical non-correlation is strong, 

Cll(Z) = Chl(Z) 

C12(Z) - Chl(Z) · Ch2(Z} 

When th~ horizontal non-correlation is strong, 

Cll(Z} = C12(Z} = Cv(Z) 

When neither of these conditions are met, 

Cll(Z) = Chv(Z} 

C12 ( Z} = Chv ( Z} · CH2 ( Z} 

Embodiment 2 

Fig. 2 shows a YC separating filter of Embodiment 2. 

The YC separating filter of Fig. 2 is similar to that of 

Fig. l, and but in place of the horizontal chrominance 

extraction filter 24, the compensating delay circuit 91, and 

the selector 25, a horizontal chrominance extraction filter 

24a, a compensating delay circuit 9la, and a selector 25a 

are provided. The horizontal chrominance extraction filter 

24a and the compensating delay circuit 91a are coupled to 

receive the output signal of the selector 23, and the 

selector 25a is coupled to receive the output signals of the 

horizontal chrominance extraction filter 24a and the 

compensating delay circuit 91a and selects one of its input 

signals according to the output signal from the picture non­

correlation decision circuit 18. The output of the selector 

25a is connected to the output terminal. The subtracter 27 

receives the output signal of the selector 23. 

The picture non-correlation decision circuit 18 may be 

the one shown in Fig. 9. The selecting operation of the YC 

separating filter of Fig. 2 is the same as that of the YC 

separating filter of Fig. 1. Consequently, the relationship 

between the input signals 116, 117 and 118 of the decision 

circuit 40, and its output signal 110, the selection of the 
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chrominance output signal 107, 109 or 111 at the selector 23 

and the selection of the chrominance output signal 1131 or 

1132 at the selector 25a is as shown in Table 2. 

That is, when the output signals llOa and llOb of the 

AND circuits 41 and 42 are both ."O", the selector 23 selects 

the output signal 109 of the compensating delay circuit 21. 

When the output signal llOa of the AND circuit 41 is "O" and 

the output signal llOb of the AND circuit 42 is "l", the 

output signal 107 of the compensating delay circuit 20 is 

selected. When the output signal llOa of the AND circuit 41 

is "1" and the output signal llOb of the AND circuit 42 is 

"O", the output signal 111 of the compensating delay circuit 

22 is selected. 
When the output signal llOb of the AND circuit 42 is 

"1". the selector 25a selects the output signal 1131 of the 

compensating delay circuit 91a. When the signal llOb is 

"O", the output signal 1132 of the horizontal chrorninance 

extraction filter 24a is selected. 

Consequently, in the case of the embodiment of Fig. 2, 

the response C2l(Z) of the filter for extracting the 

chrominance signal output through the terminal 26, and the 
response C22(Z) of the filter for extracting the chrominance 

signal used for extracting the luminance signal are given 

below: That is, when the vertical non-correlation is 

strong, 

C21 ( Z) = Chl ( Z) · Ch2 ( Z) 

C22(Z) = Chl(Z) 

When horizontal non-correlation is strong, 

C21(Z) = C22(Z) = Cv(Z) 

When neither of these conditions are met, 

C21(Z) = Chv(Z) · CH2(Z) 

C22(Z) = Chv(Z) 

The arrangement of Fig. 2 has an advantage over the 
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arrangement of Fig. 1 in that the cross color is further 

reduced. On the other hand, the arrangement of Fig. 1 has 

an advantage over the arrangement of Fig. 2 in that the 

resolution is higher. 

Embodiment 3 

This embodiment is similar to Embodiment 1. but in 

pl~ce of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 10 is used. The picture non-correlation decision 

circuit 18 is similar to that shown in Fig. 9. However, the 

horizontal chrominance non-correlation energy extractor 29 

and the vertical chrominance non-correlation energy 

extractor 31 in Fig. 9 are replaced by a horizontal· 

chrominance non-correlation energy extractor 129 and 

vertical chrominance non-correlation energy extractor 131. 

The horizontal chrominance non~correlation energy 

extractor 129 comprises a first horizontal chrominance non­

correlation energy extractor 29a and a second horizontal 

chrominance non-correlation energy extractor 29b. The 

configuration of the first horizontal chrominance non­

correlation energy extractor 29a is identical to that of the 

horizontal chrominance non-correlation energy extractor 29 

of Fig. 49. The configuration of the second horizontal 

chrominance non-correlation energy extractor 29b may be as 

shown in Fig. 3. 

The vertical chrominance non-correlation energy 

extractor 131 comprises a first vertical chrominance non­

correlation energy extractor 31a and a. second vertical 

chrominance non-correlation energy extractor 31b. The 

configuration of the first vertical chrominance non­

correlation energy extractor 31a is identical to that of the 

vertical chrominance non-correlation energy extractor 31 of 

Fig. 51. The configtiration of the second vertical 
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chrominance non-correlation energy extractor 3lb may be as 

shown in Fig. 4. 

The second horizontal chrominance non-correlation 

energy extractor 29b shown in Fig. 3 comprises a vertical 

direction bandpass filter 151, delay circuits 152, 153 and 

156, multipliers 154 and 158, subtractors 155 and 157, and 

an absolute value circuit (ABS} 159. 

The output signal 101 of' the AID converter 12, the 

output signal 102 of the first 1-line delay circuit 13 and 

the output signal 103 of the second 1-line delay circuit 14 

are applied to the vertical direction bandpass filter 151. 

The output signal of the vertical direction bandpass filter 

151 is applied to the delay circuit 152 and the subtractor 

155. 

The output signal of the delay circuit 152 is applied 

to the delay circuit 153 and the multiplier 154. The output 

signal of the delay circuit 153 is applied to the subtractor 

155. The output signal of the multiplier 154 is applied to 

the subtractor 155. 

The output signal of the subtractor 155 is applied to 

the delay circuit 156 and the subtractor 157. The output 

signal of the subtractor 157 is applied to the multiplier 

158. The output signal of the multiplier 158 is applied to 

the absolute value circuit 159. 
The output signal of the absolute value circuit 159 

forms the output DCH2 of the horizontal chrominance non­

correlation energy extractor 29b. 

The second vertical chrominance non-correlation energy 

extractor 31b shown in Fig. 4 comprises a subtractor 160 and 

an absolute value circuit 161. 

The output signal 101 of the A/D converter 12 and 

output signal 103 of the second 1-line delay circuit 13 are 

applied to the subtractor 160. The output signal of the 

subtractor 160 is applied to the absolute value circuit 161. 
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The output signal of the absolute value circuit 161 forms 

the output DCV2 of the vertical chrominance non-correlation 

energy extractor 3lb. 
The output signal DCHl (whose frequency band is 

identical to that of DCH and is as shown in Fig. 58) of the 

the first horizontal chrominance non-correla.tion energy 

extractor 29a is multiplied by the coefficient fl at the 

multiplier 74a, and the product fl"DCHl and the output 

signal el"DYH of the multiplier 73a are applied to the 

maximum value circuit 34 for detecting DH21. Thus, in this 

case, the following relationship is obtained. 

DH21 = max (el"DYH, fl"DCHl) 

The comparator 38 compares the output signal DCVl 

(whose frequency band is identical to that of DCV and is as 

shown in Fig. 6B) of the vertical chrominance non­

correlation energy extractor 31a and the product ml"DH21 of 

the above-mentioned DH21 and the coefficient ml. When 

DCVl ~ ml·max (el"DYH, fl"DCHl) 

the vertical non-correlation is interpreted as strong, and 

the output signal of the horizontal chrominance extraction 

filter 16 is selected by the selector 23 under control of 

the decision circuit 40. 

The output signal DCHl of the horizontal chrominance 

non-correlation energy extractor 29a is also multiplied by 

the coefficient f2 at the multiplier 74b, and the product 

f2"DCH1 and e2"DYH are applied to the maximum value circuit 

35 for obtaining a larger one of them, DH22. That is, 

DH22 = max (e2'DYH, f2"DCH1) 
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The comparator 39 compares the output signal DYV (Fig. 

SA) of the vertical luminance non~correlation energy 
extractor 32 and the product m2·ou22 of the above-mentioned 

DH22 and the coefficient m2. Thus, when 

DYV > mz·max (e2"DYH, f2"DCH1) 

the vertical non-correlation is again interpreted as strong, 

and the decision circuit 40, responsive to the result of 

this interpretation, causes the output signal of the 

horizontal chrominance extraction filter 16 to be selected. 

The output signal of the vertical chrominance 

extraction filter 15 is selected ori the basis of the 

following judgement. 

The output signal DCH2 (Fig. 7A) of the second 

horizontal chrominance non-correlation energy extractor 29b 

is multiplied by the coefficient b at the multiplier 72 to 

produce a product b"DCH2. The output signal DYH (Fig. SA) 

of the horizontal luminance non-correlation energy extractor 

30 is multiplied by the coefficient a at the multiplier 71 

to produce a product a·DYH. The maximum value circuit 33 

obtains the larger one of b"DCH2 and a·DYH to produce DHl. 
That is, 

DHl = max (a'DYH, b'DCH2) 

The frequency band on the two-dimensional plane of DHl 

is as shown in Fig. 7B, and is different from that shown in 

Fig. 5C). 

The output signal DCV2 (Fig. 7C) of the vertical 

chrominance non-correlation energy extractor 31b is 

multiplied by the coefficient d to produce d"DCV2. The 

output signal DYV of the vertical chrominance·non­

correlation energy extractor 32 is multiplied by the 
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coefficient c ut the multiplier 77 to produce a product 

c'DYV. The maximum value circuit 36 obtains a larger one of 

d'DCV2 and c"DYV to produce DV. That is, 

DV = max (c'DYV, d"DCV2) 

The frequency band on the two-dimensional plane of DV 

is as shown in Fig. 70, and is different from that shown in 

Fig. 6C). 

The output signal DV of the maximum value circuit 36 is 

multiplied by the coefficient n at the multiplier 80 to 

produce a product n·ov. 

The comparator 37 compares DHl = max {a'DYH, b'DCH2) 

and n·ov = n·max (c'DYV, d'DCV2). If 

max (a'DYH, b'DCH2) ~ n·max (c'DYV, d'DCV2) 

the horizontal non-correlation is interpreted as strong, and 

the decision circuit 40, responsive to this result of 

interpretation, causes the output signal of the vertical 

chrominance extraction filter 15 to be selected. 

The picture non-correlation decision circuit 18 of this 

embodiment shares the same concept as the picture non­

correlation decision circuit 18 of Fig. 9 in the selection 

between the horizontal chrominance extraction filter 16 and 

the vertical chrominance extraction filter 15, but the 

former differs from the latter in that the selection of the 

output signal of the horizontal chrominance extraction 

filter 16 is based on DCVl in place of DCV, and on DCHl in 

place of DCH, and the selection of the output signal of the 

vertical chrominance extraction filter 15 is based on DCH2 

in place of DCH. and on DCV2 in place of DCV. 

Consequently. if DCH2 and DCV2 are so 'set that the left 

side of the expression expressing the condition for 

selecting the vertical chrominance extraction filter 15. 

i.e., max (a'DYH, b'DCH2) results in less extraction, 
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compared with the counterpart in Embodiment 1, max (a'DYH. 

b'DCH), of luminance signal diagonal components indicated by 

cross hatching DIA in Fig. 8 (~ue to the oblique stripes in 

the picture, foi example), and the right side of the above 

expression, max (c"DYV, d'DCV2} results in more extraction, 

compared with the counterpart in Embodiment l, max (c'DYV, 

d'DCV), of such luminance signal diagonal components, then 

it ·is possible to prevent undue selection of the vertical 

chrominance extraction filter 15, and therefore to restrain 

cross color due to leakage of the vertically extending 

luminance signal components {of the horizontal and vertical 

frequency components originating from luminance signal 

diagonal components) into the chromina'nce signal region. 

The control over the selection by the selectors 23 and 

25 in accordance with the basis of the output signal 110 of 
the decision circuit 40 of Fig. 10 is as shown in Table 2. 

Embodiment 4 

This embodiment is similar to Embodiment 41, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 10 is used. The selecting operation of the selector 

23 responsive to the output of the decision circuit 40 is as 
shown in Table 2. 

Embodiment 5 

This embodiment is similar to Embodiment l, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation de~ision circuit shown 

in Fig. 11 is used. 

The picture non-correlation decision circuit 18 of Fig. 

11 is similar to that of Fig. 9, but delay circuits 86, 87, 

88 and 89, an AND circuit 90 are additionally provided, 

between the comparators 37, 38 and 39 and the decision 

41 



---------- --

liWi~l1Di 14181.EU 

1,.". 

circuit 40. The delay time of each of' the delay circuits 

86, 87, 88 and 89 is l/2fsc. 

Specifically, the output si~nal 116 of the comparator 

37 is applied to the delay circuit 86, the output signal 117 

of the comparator 38 is appiied to the delay circuit 87, and 

the output signal 118 of the comparator 39 is applied to the 

delay circuit 88, whose output 121 is applied to another 

delay circuit 89. The output signals 118, 121 and 122 of 

the comparator 39, and the delay circuits 88 and 89 are 

applied to the AND circuit 90. The decision circuit 40 

receives the output signals 119, 120 and 123 of the delay 

circuits 86 and 87, and the AND circuit 90. 

Following is a description of the operation of the 

embodiment of Fig. 11. The operation up to comparators 37, 

38 and 39 is the same as the embodiment of Fig. 9. 

The signal 116 is delayed l/2fsc by the delay circuit 

86 and the signal 117 is delayed 1/2fsc by the delay circuit 

87, and these signals are then respectively applied to the 

decision circuit 40. The signal 118 is delayed 1/2fsc by 

the delay circuit 88. This output signal 121 is further 

delayed l/2fsc by the delay circuit 89 and applied to the 

AND circuit 90. The signals 118 and 121 are also applied to 

this AND circuit 90. 
- The output signals 119, 120 and 123 of the delay 

circuits 86 and 87, and the AND circuit 90 are respectively 

applied to the decision circuit 40. 

As described in connection with the picture non­

correlation decision circuit 18 of Fig. 9, the decision 

circuit 40 controls the selectin~ operation of the selectors 

23 and 25 according to the results of the correlation 

detection. The control over the selection by the selectors 

23 and 25 in accordance with the output signal 110 of the 

decision circuit 40 is as shown in Table 2. - . 

When the output signals llOa and llOb of the AND 
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circuits 41 and 42 are both "O", the selector 23 selects the 

output signal 109 of the compensating delay circuit 21. 

When the output signal llOb of the AND circuit 41 is "O" and 

the output signal llOb of the AND circuit 42 is "1". the 

output signal 107 of the compensating delay circuit 20 is 

selected. When the output signal llOa of the AND circuit 41 

is "1" and the output signal llOb of the AND circuit 42 is 

"O"~ the output signal 111 of the compensating delay circuit 

22 is selected. 

When the output signal llOb of the AND circuit 42 is 

"l", the selector 25 selects the output signal 1131 of the 

compensating delay circuit 91. When the signal llOb is "O", 

the output signal 1132 of the horizontal chrorninance 

extraction filter 24 is selected. 

Consequently, irt the case of this embodiment, the 

response Cll(Z) of the filter for extracting the chrominance 

signal output through the terminal 26 and the response 

Cl2(Z) of the filter for extracting the chrominance signal 

for extracting the ·luminance signal are given according to 

the presence or absence of correlation in the following 

manner. 

When vertical non-correlation is strong, 

Cll(Z) = Chl(Z) 

C12(Z) = Chl{Z) . Ch2(Z) 

When horizontal non-correlation is strong, 

Cll(Z) = C12(Z} = Cv(Z) 

When neither of these conditions are me~. 

Cll(Z) = Chv(Z) 

C12(Z) = Chv(Z) . CH2(Z) 

Embodiment 6 

This embodiment is similar to Embbdiment 41. but in 

place of the picture non-correlation decision circuit 18 of 
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Fig. 9, the picture non-eorrelation decision circuit shown 

in Fig. 11 is used. 

The relationship between the input signals 119. 120 and 

123 of the decision circuit 40, and its output signal 110 

(see Fig. 48). the selection of the chrominance output 

signal 107, 109 or 111 at the selector 23, and the selection 

of the chrominance output signal 1131 or 1132 at the 

selector 25a is as shown in Table 2. 

When the output signals llOa and llOb of the AND 
circuits 41 and 42 are both "O", the selector 23 selects the 

output signal 109 of the compensating delay circuit 21. 

When the output signal llOa of' the AND circuit 41 is "O" and 

the output signal llOb of the AND circuit 42 is "l", the 

output signal 107 of the compensating delay circuit 20 is 

selected. When the output signal llOa of the AND circuit 41 

is "l" and the output signal llOb of' the AND circuit 42 is 

"O", the output signal 111 of the compensating delay circuit 

22 is selected. 

When the output signal llOb of the AND circuit 42 is 

"l", the selector 25a selects the output signal 1131 of the 

compensating delay circuit 91a. When the signal llOb is 

"0", the output signal 1132 of the horizontal chrominance 

extraction filter 24a is selected. 

Consequently, in the case of this embodiment, the 

response C21(Z) of the filter for extracting the chrominance 

signal output through the terminal 26, and the response 

C22(Z) of the filter for extracting the chrominance signal 

used for extracting the luminance signal are given below: 

When vertical non-correlation is strong, 

C21(Z) = Chl(Z) · Ch2(Z) 

C22(Z) = Chl(Z) 

When horizontal non-correlation is strong, 

C21(Z) = C22(Z) = Cv(Z) 
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When neither of these conditions ate met, 

C21(Z) = Chv(Z) · CH2(Z) 

C22(Z) = Chv(Z) 

Embodiment 7 

14181.EU 

This embodiment is similar to Embodiment 1. but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9. the picture non-correlation decision circuit shown 

in Fig. 12 is used. 

The picture non-correlation decision circuit 18 of this 

embodiment is basically similar to that of Fig. 9, but the 

modifications described with reference to Fig. 10 and Fig. 

11 are both applied. That is, compared with the picture 

non-correlation decision circuit of Fig. 11, the picture 

non-correlation decision circuit of Fig. 12 is provided with 

the horizontal chrominance non-correlation energy extractor 

129 comprising the first and second horizontal chrominance 

non-correlation energy extractors 29a and 29b, and the 

vertical chrominance non-correlation energy extractor 131 

comprising the first and second vertical chrominance non­

correlation energy extractors 31a and 31b. The output 

signal DCHl of the first horizontal chrominance non­

correlation energy extractor 29a is multiplied by a 

coefficient fl is applied at the multiplier 74a to produce a 

product fl"DCHl, which. together with el"DYH, is applied to 

the maximum value circuit 34 for detecting the larger one of 

them. DH21. The output signal DCHl is also multiplied by a 

coefficient f2 at the multiplier 74b to produce their 

product f2"DCH1, which, together with e2"DYH, is applied to 

the maximum value circuit 35 for detecting the larger one of 

them, DH22. 

The output signal DCH2 of the second horizontal 

chrominance non-correlation energy extractor 29b is 

multiplied by a coefficient b at the multiplier 72 to 
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produce their product b"DCH2. which, together with a·OYH. is 

applied to the maximum value circuit 33 for detecting the 
larger one of them, DHl. The output signal DCV2 of the 
second vertical chrominance non-correlation energy extractor 

31b is multiplied by a coefficient d at the multiplier 78 to 

produce their product d"DCV2. which together with c"DYV, is 

applied to the value circuit 36 for detecting the larger one 

of ·them, DV. 

The signals DHl and n·ov are compared at the comparator 

37, the signals DCVl and m1"21 are compared at the 
comparator 38, and the signals DYV and m2"DH22 are compared 

at comparator 39. 

The control over selection by the selectors 23 and 25 

according to the output 110 of the decision circuit 40 of 

the embodiment of Fig. 12 is the same as shown in Table 2. 

In the case of the above embodiment, the signal 118 is 

sent through two delay circuits and when the sample values 

of reference sampling points one before and one after the 
specific sampling point are both "l", the signal 123 is "1". 

However, the number of the reference sampling points may be 

other than two, but what is required is that the same number 

of reference sampling points be provided before and after 

the specific sampling p6ints so as to enable non­

correlation. \\'hen the number of the reference sampling 

points is R (integer), the same number (R) of delay circuits 

are needed to delay the signals 116 and 117. 

Embodiment 8 

This embodiment is similar to Embodiment 41, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 12 is used. 

The control over selection by the selectors 23 and 25 

according to the output 110 of the decision circuit 40 is 
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the same as shown in Table 2. 

Embodiment 9 

This embodiment Is sl~ilar to Embodiment l, but in 

place of the picture non-correlatibn decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 13 is used. 

The picture non-c6rrelation decision circuit 18 of Fig. 

13 is similar to that of Fig. 9 in that it comprises the 
non-correlation energy extractors 29 to 31, the maximum 

value circuits 33 to 36, the comparators 37 to 39, and the 

decision circuit 40. However, they are interconnected 

differently, via a different set of multipliers 71, 72, 75, 

76b, 77a, 77b, 78a, 78b, 79, 80a and 80b. The output signal 

DCH of the horizontal chrominance non-correlation energy 

extractor 29 is branched in two routes. In the first route, 

the signal is directly applied to the comparator 36. In the 

second route, the signal is multiplied by a coefficient f at 

the multiplier 72 and the resultant signal is sent to the 

maximum value circuit 33. 

The output signal DYH of the horizontal luminance non­

correla tion energy extractor 30 is branched in two routes. 

In the first route, the signal is applied directly to the 

comparator 39. In the second route, the signal is 
multiplied by a coefficient e at the multiplier 72 and the 

resultant signal is sent to the maximum value circuit 33. 

The output signal DCV of the circuit for vertical 

chrominance non-correlation energy extractor 31 is branched 

in three routes. In the first route, the signal is 

multiplied by a coefficient h at the multiplier 76 and the 

resultant signal is sent to the maximum value circuit 34. 

In the second route. the signal is multiplied by a 

coefficient dl at the multiplier 78a and the resultant 

signal is sent to the maximum value circuit 35. In the 
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third route, the signul is multiplied by a coefficient d2 at 

the multiplier 78b and the resultant signal is sent to the 

maximum value circuit 36. 

The output signal DYV of the vertical luminance non­

correlation energy extractor 32 is branch.ed in three routes. 

In the first route, the signal is multiplied by a 

coefficient g at the multiplier 75 and the resultant signal 

is sent to the maximum value circuit 34. In the second 

route, the signal is multiplied by a coefficient cl at the 

multiplier 77a and the resultant signal is sent to the 

maximum value circuit 35. In the third route, the signal is 

multiplied by a coefficient c2 at the multiplier 77b and the 

resultant signal is sent to the maximum value circuit 36. 

The multiplier 79 multiplies the output signal of the 

maximum value circuit 33 by a a coefficient m. and sends the 

product to the comparator 37 as the horizontal non­

correlation energy DH. 

The output signal of the maximum value circuit 33 is 

applied as a first vertical non-correlation energy DVl to 

the comparator 37. 

The output signal of the maximum value circuit 35, as a 

second vertical non-correlation energy DV21, is multiplied 

by a coefficient nl at the multiplier 80a, and the product 

is sent to the comparator 38. 

The output signal of the maximum value circuit 36, as a 

third vertical non-correlation energy DV22, is multiplied by 

a coefficient n2 at the multiplier 80b, and the product is 

sent to the comparator 39. 
The comparator 37 compares the first vertical non­

correlation energy DVl and the product of the horizontal 

non-correlation energy DH and the coefficient m. and 

produces a high level output signal 116 when DVl > m·DH, and 

a low level output signal 116 at other times. 

The comparator 38 compares the horizontal chrominance 
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non-correlation energy DCH uncl the product of the second 

vertical non-correlation energy D\'21 and the coefficient nl. 

and produces a high level output signal 117 when DCH ~ 

nl"DV21, and a low level output si~nal· 117 at other times. 

The comparator 39 compares the horizontal luminance 

non-correlation energy DYH and the product of the third 

vertical non-correlation energy DV22 and the coefficient n2, 

and produces a high level output signal 118 when DYH ~ 

n2"DV22. and a low level output signal 118 at other times. 

The respective output signals 116, 117 and 118 of the 

comparators 37, 38 and 39 are applied to the decision 

circuit 40. The output signal 110 of the decision circuit 

40 serves as the output signal of the picture non­

correlation decision circuit 18. 

Following is a description of the picture non­

correlation decision circuit 18 operation in accordance with 

this embodiment. 

The horizontal non-correlation energy DH, the first 

vertical non-correlation energy DVl, the second vertical 

non-correlation energy DV21 and the third vertical non­

correla tion energy DV22 can be expressed as follows. 

DH = max (e"DYH, f"DCH) 

DVl = max (g"DYV, h"DCV) 

DV21 =max {cl"DYV, dl"DCV) 

DV22 = max (c2"DYV, d2"DCV) 

At the compatator 37, DVl and n·DH are compared. If 

DVl .::_ m"DH 

the vertical non-correlation is interpreted as strong, and a 

"1" signal 116 is sent to the decision circuit 40. If 

DVl < m"DH 

the vertical non-correlation is interpreted as weak, and a 

"O" signal 116 is sent to the decision circuit 40. 
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At the comparator 38, OCH and n1·ov21 are compared. If 

DCH ~ n1·ov21 

the horizontal non-correlation is interpreted as strong, and 

a "l" signal 117 is sent to the decision circuit 40. If 

DCH < n1·ov21 

the horizontal non-correlation is interpreted as weak, and a 

"O" signal 117 is sent to the decision circuit 40. 

At the comparator 39, DYH and n2·ov22 are compared. If 

DYH ~ n2'DV22 
the horizontal non-correlation is interpreted as strong, and 

a "1" signal 118 is sent to the decision circuit 40. If 

DYH < n2'DV22 

the horizontal non-correlation is interpreted as weak, and a 

"O" signal 118 is sent to the decision circuit 40. 

According to the results of the above correlation 

detection, the decision circuit 40 controls the selector 23 

in the following manner. That is. the relationship of the 

input signals 116, 117 and 118 of the decision circuit 40, 

and its dutput signal 110, the selection of the chrominance 

output signal 107, 109 or 111 at the selector 23 and the 

selection of the chrominance output signal 1131 or 1132 at 

the selector 25 is as shown in Table 3. 
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Table 3 

Output 110 of Chrominance Chrominance 
Output Output· Output of Decision Output Output 
116(119) 117(120) 118 (123) Circuit 40 113 1133 ( 1134) 
of Delay of of Selected Selected 
Delay Delay Circuit Output Output by by 
Circuit Circuit Circuit l!Oa of l!Ob of Selector Selector 
86 87 90 AND 41 AND 42 Circuit 23 25 (25a) 

0 0 () 1 0 111 1132 
0 0 1 0 0 107 1131. 
0 1 0 0 0 107 1131 
0 1 1 0 0 107 1131 
1 0 0 0 1 109 1132 
1 0 1 0 0 107 1131 
1 1 0 0 0 107 1131 
1 1 1 0 0 107 1131 

When the output signals l!Oa and !!Ob of the AND 

circuits 41 and 42 are both "O", the selector 23 selects the 

output signal 107 of the compensating delay circuit 20. 

When the output signal llOa of the AND circuit 41 is "O" and 

the output signal !!Ob of the AND circuit 42 is "l", the 
output signal 109 of the ·compensating delay circuit 21 is 

selected. When the output signal l!Oa of the AND circuit 41 

is "1" and the output signal llOb of the AND circuit 42 is 

"O", the output signal 111 of the compensating delay circuit 

22 is selected. 

When the output signals llOa and llOb of the AND 
circuits 41 and 42 are both "O", the selector 25 selects the 

output signal 1131 of the compensating delay circuit 91. 

At other times, the selector 25 selects the output signal 

1132 of the horizontal chrominance extraction filter 24. 

Consequently, in this embodiment,· the response Cll(Z) 

of the filter for extracting the chrominance signal output 

through the terminal 26 and the response C12(Z) of the 

filter for extracting the chrominance signal for extracting 

the luminance signal are given according to the presence or 
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absence of correlation in the following manner. 

When the vertical non-correlation is strong, 
Cl 1( Z) = Chl ( Z) 

C12 ( Z) = Chl ( Z) · Ch2 ( Z) 

When the horizontal non-correlation is strong, 

Cll(Z) = Cl2(Z) = Cv(Z) 

When neither of these conditions are met, 
Cll(Z) = Chv(Z) 

C12 ( Z) = Chv ( Z) • CH2 ( Z) 

Embodiment 10 

14181.EU 

This embodiment is similar to Embodiment 41, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 13 is used. 

Operation of the picture non-correlation decision 

circuit 18 used in this embodiment is similar to that of 

Embodiment 9. 

The relationship of the input signals 116, 117 and 118. 

of the decision circuit 40, and its output signal 110, the 

selection of the chrominance output signal 107, 109 or 111 

at the selector 23 and the selection of the chrominance 

output signal 1131 or 1132 at the selector 25a is as shown 

in Table 3. 
When the output signals llOa and llOb of the AND 

circuits 41 and 42 are both" "O", the selector 23 selects the 

output signal 107 of the compensating delay circuit 20. 

When the output signal llOa of the AND circuit 41 is "O" and 

the output signal llOb of the AND circuit 42 is "l", the 

output signal 109 of the compensating delay circuit 21 is 

selected. When the output signal llOa of the AND circuit 41 

"1" and the output signal llOb of the AND circuit 42 is "O", 
the output signal 111 of the compensating delay circuit 22 
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is selected. 

When the output signals llOa and llOb of the A~D 

circuits 41 nnd 42 are both "O", the selector 25a selects 

the output signal 1131 of the compensating delay circuit 

91a. At other times, the selector 25a selects the output 

signal 1132 of the horizontal chrominance extraction filter 

24a. 

Consequently, in this embodiment, the response C21(Z) 

of the filter for extracting the chrominance signal output 

through the terminal 26, and the response C22(Z) of the 

filter for extracting the chrominance signal used for 

extracting the luminance signal are given below: 

When the vertical non-correlation is strong, 

C21(Z) = Chl(Z) · Ch2(Z) 

C22 ( Z) = Chl ( Z) 

When the horizontal non-correlation is strong, 

C21{Z) = C22(Z) = Cv(Z) 

When neither of these conditions are met, 

C21{Z) = Chv(Z) · CH2(Z) 

C22(Z) = Chv(Z) 

Embodiment 11 

This embodiment is similar to Embodiment l, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 14 is used. 

The picture non-correlation decision circuit 18 of this 

embodiment is basically similar to that of Fig. 13, but is 

modified in the same way as described in connection with 

Fig. 10. That is, it differs from the circuit of Fig. 13, 

in that it is provided with the horizontal chrominance non­

correlation energy extractor 129 comprising the first and 

second horizontal chrominance non-correlation energy 
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extractors 29a and 29b, and the vertical chrominance non­
correlation energy extractor 131 comprising the first and 

second vertical chrominance non-correlation energy 

extractors 31a and 3lb. The co~trol over the circuits 23 

and 25 in accordance with the signal 110 of the decision 

circuit 40 is as shown in Table 3. 

Embodiment 12 

This embodiment is similar to Embodiment 41, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 14 is used. 

The operation of the picture non-correlation decision 

circuit 18 is the same as Embodiment 11 and the control over 

the selectors 23 and 25a in accordance with the output 

signal 110 of the decision circuit 40 is as shown in Table 

3. 

Embodiment 13 

This embodiment is similar to Embodiment l, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 15 is used. 

The picture non-correlation decision circuit 18 of this 
embodiment is basically similar to that of Fig. 13, but is 
modified in the same way as described in connection with 

Fig. 11. That is, it differs from the circuit of Fig. 13, 

in that the delay circuits 86 - 89 and the AND circuit 90 

similar to those in Fig. 11 are provided between the 

comparators 37 - 39 and the decision circuit 40. 

Operation of these added circuits is the same as the 

embodiment of Fig. 11. The decision circuit 40 controls the 

selectors 23 and 25 on the basis of the input signals 119, 

120 and 123 according to the results of correlation 
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detection described in the embodiment of Fig. 13. The 

control over the selectors 23 and 25a in accordance with the 

output signal 110 of the decision circuit 40 is as shown in 

Table 3. 

Embodiment 14 

This embodiment is similar to Embodiment 41. but in 

place of the picture non~correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 15 is used. 

The operation of the picture non-correlation decision 

circuit 18 is the same as Embodiment 13 and the control over 

the selectors 23 and 25a in accordance with the output 

signal 110 of the decision circuit 40 is as shown in Table 

3. 

Embodiment 15 

This embodiment is similar to Embodiment l, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 16 is used. 

The picture non-correlation decision circuit 18 of this 

embodiment is basically similar to that of Fig. 15, but is 

further modified in the same way as described in connection 

with Fig. 10. 

Thus, the picture non-correlation decision circuit 18 

of Fig. 16 differs from that of Fig. 15 in that it is 

provided with the horizontal chrominance non-correlation 

energy extractor 129 comprising the first and second 

horizontal chrominance non-correlation energy extractors 29a 

and 29b, and the vertical chrominance non-correlation energy 

extractor 131 comprising the first and second vertical 

chrominance non-correlation energy extractors 31a and 31b. 

The control over the selectors 23 and 25 in accordance with 
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the output signal 110 of the decision circuit 40 is the same 

as shown in Table 3. 

Embodiment 16 

This embodiment is similar to Embodiment 41. but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 16 is used. 

The operation of the picture non-correlation decision 

circuit 18 of this embodiment is the same as Embodiment 15 

and the control over the selectors 23 and 25a in accordance 

with the output signal 110 of the the decision circuit 40 is 

the same as shown in Table 3. 

Embodiment 17 

This embodiment is similar to Embodiment l, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9. the picture non-correlation decision circuit shown 

in Fig. 17 is used. 

The picture non-correlation decision circuit 18 of this 

embodiment is generally similar to that of Fig. 9, but the 

maximum value circuit 36 of Fig. 9 is replaced by an adder 

84. 
That is, the output signal DCH of the horizontal 

chrominance non-correlation energy extractor 29 is branched 

in three routes. In the first route. the signal is 

multiplied by a coefficient b at the multiplier 72 and the 

resultant signal is sent to the maximum value circuit 33. 

In the second route. the signal is multiplied by a 

coefficient fl at the multiplier 74a and the resultant 
signal is sent to the maximum value circuit 34. In the 

third route, the signal is multiplied by a coefficient f2 at 

the multiplier 74b and the resultant signal is sent to the 

maximum value circuit 35. 
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The output signal DYH of' the horizontal luminance non­

correlation energy extractor :rn is branched in three routes. 

In the first route, the signal is multiplied by a 

coefficient a at the multiplier 71 and the resultant signal 

is sent to the maximum value circuit 33. In the second 

route, the signal is multiplied by a coefficient el at the 

multiplier 73a and the resultant signal is sent to the 

maximum value circuit 34. In the third route, the signal is 

multiplied by a coefficient e2 at the multiplier 73b and the 

resultant signal is sent to the maximum value circuit 35. 

The output signal DCV of the vertical chrominance non­

correlation energy extractor 31 is branched in two routes. 

In the first route, the signal is applied directly to the 

comparator 38. In the second route, the signal is 

multiplied by a coefficient d at the multiplier 78 and the 

resultant signal is sent to the adder 84. 

The output signal DYV of the vertical luminance non­

correla tion energy extractor 32 is branched in two routes. 

In the first route, the signal is applied directly to the 

comparator 39. In the second route, the signal is 

multiplied by a coefficient c at the multiplier 77 and the 

resultant signal is sent to the adder 84. 

The output signal of the maximum value circuit 33 is 

applied as a first horizontal non-correlation energy DHl to 
the comparator 37. The output signal of the maximum value 

circuit 34, as a second horizontal non-correlation energy 

DH21, is multiplied by a coefficient ml at the multiplier 

79a and the product is sent to the comparator 38. The 

output signal of the maximum value circuit 35, as a third 

horizontal non-correlation energy DH22, is multiplied by a 

coefficient m2 at the multiplier 79b, and the product is 

sent to the comparator 39. 

The output signal of the adder 84. as the vertical non­

correlation energy DV, is multiplied by a coefficient n at 
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the multiplier 80, and the product is sent to the comparator 

37. 
The comparator 37 compares the first horizontal non­

correlation energy DHl and the product n·ov of the vertical 

non-correlation energy DV and the coefficient n, and 
produces a high level output signal 116 when DH!~ n·ov, and 

a low level output signal 116 at other times. 

The comparator 38 compares the vertical chrominance . . 
non-correlation energy DCV and the product ml"DH21 of the 

second horizontal non-correlation energy DH21 and the 

coefficient ml. and produces a high level output signal 117 

when DCV?:. ml"DH21, and a low level output signal 117 at 

other times. 
The comparator 39 compares the vertical luminance non­

correlation energy DYV and the product m2"DH22 of the third 

horizontal non-correlation energy DH22 and the coefficient 

m2, and produces a high level output signal 118 when DYV ?:. 

m2"DH22, and a low level ou·tput signal 117 at other times. 

The respective output signals 116, 117 and 118 of the 

comparators 37, 38 and 39 are applied to the decision 

circuit 40. The output signal 110 of the decision circuit 
40 serves as the picture non-correlation decision circuit 18 

output. 

Following is a description of the operation of the 

picture non-correlation decision circuit 18 of this 

embodiment. 

The first horizontal non-correlation energy DH!, the 

second horizontal non-correlation energy DH21, the third 

horizontal non-correlation energy DH22 and the vertical non­

correlation energy DV can be expressed as follows. 

DH! = max (a·DYH, b 0 DCH) 
DH21 =max (el"DYH, fl"DCH) 

DH22 = max (e2"DYH, f2"DCH) 
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OV = max (c"DYV + d·DCV) 

At the conwarator 37, DHl and n·ov are compared. If 

DHl ~ n·nv 
the horizontal non-correlation is interpreted as strong. and 

a "1" signal 116 is sent to the decision circuit 40. If 

DH! < n·DH 
the horizontal non-correlation is interpreted as weak, and a 

"O" signal 116 is sent to the decision circuit 40. 

At the comparator 38, DCV and ml·DH21 are compared. If 

DCV ~ ml"DH21 
the vertical non-correlation is i~terpreted as strong, and a 

"1" signal 117 is sent to the decision circuit 40. If 

DCV < ml"DH21 

the horizontal non-correlation is interpreted as weak, and a 

"O" signal 117 is sent to the decision circuit 40. 

At the comparator 39, DYV and m2·DH22 are compared. If 

DYV ~ m2"DH22 

the vertical non-correlation is interpreted as strong, and a 

"1" signal 118 is sent to the decision circuit 40. If 

DYV < m2'DH22 

the vertical non-correlation is interpreted as weak, and a 

"O" signal 118 is sent to the decision circuit 40. 

According to the results of the above correlation 
detection, the decision circuit 40 controls the selectors 23 

and 25 in the following manner. 

The relationship between the input signals 116, 117 and 
118 of the decision circuit 40. and its output signal 110, 

the selection of the chrominance output signal 107, 109 or 

111 at the selector 23 and the selection of the chrominance 

output signal 1131 or 1132 at the selector 25 is as shown in 

Table 2. 

When the output signals llOa and llOb of the AND 

circuits 41 and 42 are both "O", th~ selector 23 selects the 
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output signal 109 of the compensating delay circuit 21. 

When the output ~ignal llOa of the AND circuit 41 is "O" and 
the output signal !!Ob of the AND circuit 42 is "1", the 

outpu~ signal 107 of the compensating delay circuit 20 is 

selected. When the output signal llOa of the AND circuit 41 

is "1" and the output signal llOb of the AND circuit 42 is 

"O", the output signal 111 of the compensating delay circuit 

22 is selected. 

When the output signal llOb of the AND circuit 42 is 

"1". the selector 25 selects the output signal 1131 of the 

compensating delay circuit 91. When the output signal llOb 

is "O", the selector 25 selects the output signal 1132 of 

the horizontal chrominance extraction filter 24. 
Consequently, in this embodiment, the response Cll(Z) 

of the filter for extracting the chrominance signal output 

through the terminal 26, and the response C12(Z) of the 

filter for extracting the chrominance signal used for 

extracting the luminance signal are given below: 

When the vertical non-correlation is strong, 

Cll(Z) = Chl(Z) 

C12(Z) = Chl(Z) · Ch2(Z) 

When the horizontal non-correlation is strong, 

Cll(Z) = C12(Z) = Cv(Z) 

When neither of these conditions are met. 

Cll(Z) = Chv(Z) 

C12 ( Z) = Chv ( Z) • CH2 ( Z) 

Embodiment 18 

This embodiment is similar to Embodiment 41. but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 17 is used. The operation of the picture non­

correlation decision circuit 18 is the same as Embodiment 
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17. 
According to the results of the above correlation 

detection, the decision circuit 40 controls the selectors 23 

and 25a in the following manner .. 

The relationship of the input signals 116. 117 and 118 

of the decision circuit 40, and its output signal 110, the 

selection of the chrominance output signal 107, 109 or 111 

at the selector 23 and the selection of the chrominance 

output signal 1131 or 1132 at the selector 25a is as shown 

in Table 2. 

When the output signals llOa and llOb of the AND 
circuits 41 and 42 are both "O", the selector 23 selects the 

output sigtial 109 of the compensating delay circuit 21. 

When the output signal llOa of the AND circuit 41 is "O" and 

the output signal llOb of the AND circuit 42 is "l", the 

output signal 107 of the compensating delay circuit 20 is 

selected. When the output signal llOa of the AND circuit 41 
is "1" and the output signal llOb of the AND circuit 42 is 

"O", the output signal 111 of the compensating delay circuit 

22 is selected. 

When the output signal llOb of the AND circuit 42 is 

"l", the selector 25a selects the output signal 1131 of the 

compensating delay circuit 91a. When the signal llOb is 

"O", the selector 25 selects the output signal 1132 of the 

horizontal chrominance extraction filter 24a. 
Consequently, in the embodiment of Fig. 2, the response 

C21(Z) of the filter for extracting the chrominance signal 

output through the terminal ~6. and the response C22(Z) of 

the filter for extracting the chrominance signal used for 

extracting the luminanc'e signal are given below: 

When the vertical non-correlation is strong, 
C21 { Z) = Chl ( Z) 

C22(Z) = Chl(Z) 

Ch2(Z) 
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When the horizqntal non-correlation is strong, 
C2l(Z) = C22(Z) = Cv(Z) 

When neither of these conditions are met, 

C2l(Z) = Clff(Z) · CH2(Z) 

C22(Z) = Chv(Z) 

Embodiment 19 

14181.EU 

This embodiment is similar to Embodiment l, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 18 is used. 

The picture non-correlation decision circuit 18 of this 

embodiment is similar to that of Fig. 17. but is modified in 

the manner described with reference to Fig. 10 or Fig. 14. 

That is, it is provided with the horizontal chrominance non­

correlation energy extractor 129 comprising the first and 

second horizontal chrominance non-correlation energy 
extractors 29a and 29b, and the vertical chrominance non­

correlation energy extractor 131 comprising the first and 

second vertical chrominance non-correlation energy 

extractors 31a and 31b. The.6ontrol over the selection by 

the selectors 23 and 25 according to the output signal 110 

of the decision circuit 40 is as shown in Table 2. 

Embodiment 20 
This embodiment is similar to Embodiment 41, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 18 is used. 

The operation of the picture non-correlation decision 

circuit 18 is the same as Embodiment 19. The control over 

the selection by the selectors 23 and 25a according to the 

output signal 110 of the decision circuit 40 is as shown in 
Table 2. 
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Embodiment 21 

This embodiment is similar to Embodiment l, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 19 is used. 

The picture non-correlation debision circuit 18 of this 

embodiment is similar to that of Fig. 17, but is modified in 

the same manner as described with reference to Fig. 11. 

That is, the picture non-correlation decision circuit 18 of 

Fig. 19 differs from that of Fig. 17 in that the delay 

circuits 86 - 89 and the AND circuit 90 as in Fig. 11 are 

provided between the comparators 37 - 39 and the decision 

circuit 40 of the embodiment of Fig. 17. Operation of these 

ad,ded portions is the same as the embodiment of Fig. 11. 

The decision circuit 40 controls the selectors 23 and 25 on 

the basis of the input signals 119; 120 and 123, in 

accordance with the results of the correlation detection 

described in the embodiment of Fig. 17. 

The relationship of the input signals 119, 120 and 123 

of the decision circuit 40, and its output signal 110, the 

selection of the chrominance output signal 107, 109 or 111 

at the selector 23 and the selection of the chrominance 

output signal 1131 or 1132 at the selector 25 is as shown in 
Table 2. 

Embodiment 22 

This embodiment is similar to Embodiment 41, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9. the picture non-correlation decision circuit shown 

in Fig. 19 is used. 

The operation of the ~icture non-correlation decision 

circuit 18 is the same as Embodiment 21. 

The relationship of the input signals 119, 120 and 123 
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of the decision circuit 40, ancf its ouq}ut signal 110, the 

selection of the chrominance output signal 107, 109 or 111 

at the selector 2:3 and the selection of the c:hrominance 

output signal 1131 or 1132 at the selector 25a is as shown 

Table 2. 

Embodiment 23 
This embodiment is similar to Embodiment l, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 20 is used. 

The picture ·non-correlation decision circuit 18 of this 

embodiment is similar to that of Fig. 19. but is modified in 

the same way as Fig. 10. That is, it is provided with the 

horizontal chrominance non-correlation energy extractor 129 

comprising the first and second horizontal chrominance non­

correlation energy extractors 29a and 29b, and the vertical 

chrominance non-correlation energy extractor 131 comprising 

the first and second vertical chrominance non-correlation 

energy extractors 31a and 31b. The control over the 

selection of the selectors 23 and 25 according to the output 

signal 110 of the decision circuit 40 is as shown in Table 

2. 

Embodiment 24 

This embodiment is similar to Embodiment 41, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 20 is used. 

The operation of the picture non-correlation decision 
circuit 18 is the same as Embodiment 23. The control over 

the selection of the selectors 23 and 25a according to the 

output signal 110 of the decision circuit 40 is as shown in 

Table 2. 
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Embodiment 25 

This embodiment is similar to Embodiment 1, but in 
place of the picture non-correlation decision circuit 18 of 
Fig. 9, the picture non-correlation decision circuit shown 
in Fig. 21 is used. 

The picture non-correlation decision circuit 18 of this 
embodiment is similar to that of Fig. 9. but the maximum 
value circuit 33 of Fig. 9 is replaced by an adder 81. 

That is, the output signal OCH of the horizontal 
chrominance non-correlation energy extractor 29 is branched 
in two routes. In the first route. the signal is applied 
directly to the comparator 38. In the. second route, the 
signal is multiplied by a coefficient f at the multiplier 72 
and the resultant signal is sent to the adder 81. 

The output signal DYH of the horizorital luminance non­
correlation energy extractor 30 is branched in two routes. 
In the first route, the signal is applied directly to the 
comparator 39. In the second route. the signal is 
multiplied by a coefficient e at the multiplier 71 and the 
resultant signal is sent to the adder 81. 

The output signal DCV of the vertical chrominance non­
correlation energy extractor 31 is branched in three routes. 
In the first route, the signal is multiplied by a 
coefficient h at the multiplier 76 and the resultant signal 
is sent to the maximum value circuit 34. In the second 
route, the signal is multiplied by a coefficient dl at the 
multiplier 78a and the resultant signal is sent to the 
maximum value circuit 35. In the third route, the signal is 
multiplied by a coefficient d2 at the multiplier 78b and the 
resultant signal is sent to the the.maximum value circuit 

36. 

The output signal DYV of the vertical luminance non­
correlation energy extractor 32 is branched in three routes. 
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In the first route, the signal is multiplied by a 

coefficient g at the multiplier 75 and the resultant signal 

is sent to the maximum value circuit 34. In the second 

route, the signal is multiplied by a coefficient cl at the 

multiplier 77a and the resultant signal is sent to the 

maximum value circuit 35. In the third route, the signal is 

multiplied by a coefficient c2 at the multiplier 77b, and 

the resultant signal is sent to the maximum value circuit 

36. 

The output signal of the adder 81, as the horizontal 

non-correlation energy DH, is multiplied by a coefficient m 

at the multiplier 79, whose output is sent to the comparator 

37. The output signal of the maximum value circuit 34 is 

applied as a first vertical non-correlation energy DVl to 

the comparator 37. The output signal of the maximum value 

circuit 35, as a second vertical non-correlation energy 

DV21, is multiplied by a ~oefficient nl at the multiplier 

80a, and is sent to the comparator 38. The output signal of 

the maximum value circuit 36, third vertical non-correlation 

energy DV22, is multiplied by a coefficient n2 at the 

multiplier 80 to the comparator 39. 

The comparator 37 compares the first vertical non­

correlation energy DVl and the product m'DH of the 

horizontal non-correlation energy DH and the coefficient m. 

and produces a high level output signal 116 when DVl ~ m·ott, 

and a low level output signal 116 at other times. 

The comparator 38 compares the horizontal chrominance 

non-correlation energy DCH and the product ni·ov21 of the 

second vertical non-correlation energy DV21 and the 

coefficient nl, and produces a high level output signal 117 

when DCH ~ nl"DV21. and a low level output signal 117 at 

other times. 

The comparator 39 compares the horizontal luminance 

non-correlation energy DYH and the product n2·ov22 of the 
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vertical non-correlation energy D\'22 and the coefficient n2, 

and produces a high level output signal 118 when DYH ~ 

n2·ov22, and a low level output signal 117 at other times. 

The respective output signals 116, 117 and 118 of the 

comparators 37, 38 and 39 are applied to the decision 

circuit 40. The output signal 110 of the decision circuit 

40 serves as the output signal of the picture non­

correlation decision circuit:18. 

Following is a description of the picture non­

correlation decision circuit 18 of this embodiment. 

The first vertical non-correlation energy DVl, the 

second vertical non-correlation energy DV21, the third 

vertical non-correlation energy DV22 and the horizontal non­

correlation energy DH can be expressed as follows. 

DH = max (e"DYH + f "DCH) 

DVl = max (g"DYV, h"DCV} 

DV21 =max (c1·oyv, dl"DCV) 
DV22 = max (c2"DYV + d2"DCV) 

At the comparator 37, DVl and m·DH are compared. If 

DVl ~ m·DH 
the vertical non-correlation is interpreted as strong, and a 

"1" signal 116 is sent to the decision circuit 40. If 

DVl < m·ov 

the vertical non-correlation is interpreted as weak, and a 

"O" signal 116 is sent to the decision circuit 40. 

At the comparator 38, OCH and ni·nv21 are compared. If 

OCH~ ni·ov21 

the horizontal non-correlation is interpreted as strong, and 

a "1" signal 117 is sent to the decision circuit 40. If 

DCH < nl·DV21 

the horizontal non-correlation is interpreted as weak, and a 

"O'' signal 117 is sent to the decision circuit 40. 
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At the comparator 39, DYH and n2"DV22 are compared. If 

DYH ~ n2·ov22 

the horizontal non-correlation is interpreted as strong, and 

a "l" signal 118 is sent to the decision circuit 40. If 

DYH < n2"DV22 

the horizontal non-correlation is interpreted as weak. as 

indicated below. a "O" signal 118 is sent to the decision 

circuit 40. 

According to the results of the above correlation 

detection, the decision circuit 40 controls the selectors 23 

and 25 in the following manner. 

The relationship between the input signals 116. 117 and 

118 of the decision circuit. 40, and its output signal 110, 

the selection of the chrominance output signal 107, 109 or 

111 at the selector 23 and the selection of the chrominance 

output signal 1131 or 1132 at the selector 25 is as shown in 

Table 3. 

When the output signals llOa and llOb of the AND 

circuits 41 and 42 are both "O". the selector 23 selects the 

output signal 107 of the compensating delay circuit 20. 

When the output signal llOa of the AND circuit 41 is "O" and 

the output signal llOb of the AND circuit 42 is "l", the 

output signal 109 of the compensating delay circuit 21 is 

selected. When the output signal llOa of the AND circuit 41 

is "1" and the output signal llOb of the AND circuit 42 is 

"O". the output signal 111 of the compensating delay circuit. 

22 is selected. 

When the output signals llOa and llOb of the AND 

circuits 41 and 42 are both "1~. the selector 25 selects the 

output signal 1131 of the compensating delay circuit 91. 

At other times, the selector 25 selects the output signal 

1132 o~ the horizontal chrominance extraction filter 24. 

Consequently. in the embodiment of Fig. 2, the response 

Cll(Z) of the filter for extracting_ the chrominance signal 
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output through the terminal 26. and the response C12(Z) of 

the filter for extracting the chrominance signal used for 

extracting the luminance sigrial are given below: 

When the vertical non-correlation is strong. 
Cl 1 ( Z) = Chl ( Z) 

C12(Z) = Chl(Z) · Ch2(Z) 

When the horizontal non-correlation is strong, 
Cll(Z) = Cl2(Z) = Cv(Z) 

When neither of these conditions are met, 
Cll(Z) = Chv(Z) 

C12 ( Z) = Chv ( Z) · CH2 ( Z) 

Embodiment 26 

This embodiment is similar to Embodiment 41, but in 

place of the picture non-correlation decision circuit 18 of 
Fig. 9, the picture non-correlation decision circuit shown 
in Fig. 21 is used. 

The operation of the picture non-correlation decision 
circuit 18 is the same as Embodiment 25 

Th~ relationship between the input signals 116, 117 and 
118 of the decision circuit 40, and its output signal 110, 

the selection of the chrominance output signal 107, 109 or 

111 at the selector 23 and the selection of the chrominance 
output signal 1131 or 1132 at the selector 25a is as shown 
in Table 3. 

Embodiment 27 

This embodiment is similar to Emb6diment l, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 22 is used. 

The picture non-correlation decision circuit 18 of this 
embodiment is similar to that of Fig. 21, but is modified in 
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the same way as in Fig. 10. ·That is, it is provided with 

the horizontal chrominance non-correlation energy extractor 

129 comprising the first and second hbrizontal chrominance 

non-correlation energy extractors 29a and 29b, and the 

vertical chrominance non-correlation energy extractor 131 

comprising the first and second ve~tical chrominance non­

correla tion energy extractors 31a and 31b. The control over 

the selection by the selectors 23 and 25 according to the 

output signal 110 of the decision circuit 40 is as shown in 

Table 3. 

Embodiment 28 

This embodiment is similar to Embodiment 41, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 22 is used. 

The operation of this picture non-correlation decision 

circuit 18 is the same as Embodiment 27. The control over 

the selection by the selectors 23 and 25a according to the 

output signal 110 of the decision circuit 40 is as shown in 

Table 3. 

Embodiment 29 

This embodiment is similar to Embodiment 1, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 23 is used. 

The picture non-correlation decision circuit of Fig. 23 

is similar to that of Fig. 21, but is modified in the same 

way as Fig. 11. That is, delay circuits 86 - 89 and AND 

circuit 90 similar to those in Fig. 11 are provided between 

the comparators 37 - 39 and the decision circuit 40. 

Operation of these added circuits is the same as the 

embodiment of Fig. 11. The decision circuit 40 controls the 
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selectors 23 nnd 25 on the basis of the input signals 119, 

120 and 123 according to the results of the correlation 

detection described in the embodiment of Fig. 21. The 

control over the selectors 23 and 25 in accordance with the 

output signal 110 of the decision circuit 40 is as shown in 

Table 3. 

Embodiment 30 
This embodiment is similar to Embodiment 41, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 23 is used. 

The operation of this picture non-correlation decision 

circuit 18 operation is the same as Embodiment 29, and the 

control over the selectors 23 and 25a in accordance with the 

output signal 110 of the decision circuit 40 is as shown in 

Table 3. 

Embodiment 31 

This embodiment is similar to Embodiment 1, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 24 is used. 

The picture non-correlation decision circuit 18 of this 
embodiment is similar to that of Fig. 23, but is modified in 

the same way as in Fig. 10. That is. it is provided with 

the horizontal chrominance non-correlation energy extractor 

129 comprising the first and second horizontal chrominance 

non-correlation energy extractors 29a and 29b, and the 

vertical chrominance non-correlation energy extractor 131 

comprising the first and second vertical chrominance non­
correlat1on energy extractors 31a and 31b. The control over 

the selection by the selectors 23 and 25 according to the 

output signal 110 of the decision circuit 40 is as shown in 
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Table 3. 

Embodiment 32 

This embodiment is similar to Embodiment 41, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 24 is used. 

The operation of this picture non-correlation decision 

circuit 18 operation is the same as Embodiment 31, and the 

control over the selectors 23 and 25a in accordance with the 

output signal 110 of the decision circuit 40 output 110 is 

as shown in Table 3. 

Embodiment 33 
This embodiment is similar to Embodiment 1. but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 25 is used. 

The picture non-correlation decision circuit 18 of this 

embodiment is similar to that of Fig. 9, but the maximum 

value circuit 34 of Fig. 9 is replaced by an adder 82, and 

the maximum value circuit 35 of Fig. 9 is replaced by an 

adder 83. 

The output signal OCH of the horizontal chrominance 

non-correlation energy extractor 29 is branched in three 

routes. In the first route, the signal is multiplied by a 

coefficient b at the multiplier 72, and the resultant signal 

is sent to the maximum value circuit 33. In the second 

route, the signal is multiplied by a coefficient fl at the 

multiplier 74a, and the resultant signal is sent to the 

adder 82. In the third route. the signal is multiplied by a 

coefficient f2 at the multiplier 74b. dnd the resultant 

signal is sent to the adder 83. 

The output signal DYH of the horizontal luminance non-
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correlation energy extractor 30 is brunched in three routes. 

In the first route, the signal is multiplied by a 

coefficient a at the multiplier 71, and the resultant signal 

is sent to the maximum value circuit 33. In the second 
route, the signal is multiplied by a coefficient el at the 

multiplier 73a, and the resultant signal is sent to the 

adder 82. In the third route, the signal is multiplied by a 

coefficient e2 at the multiplier 73b, and the resultant 

signal is sent to the adder 83. 

The output signal DCV of the vertical chrominance non­

correlation energy extractor 31 is branched in two routes. 

In the first route, the signal is applied directly to the 

comparator 38. In the second route, the signal is 

multiplied by a coefficient d at the multiplier 78, and the 

resultant signal is sent to the maximum value circuit 36. 

The output signal DYV of the vertical luminance non­

correlation energy extractor 2 is branched in two routes. 

In the first route, the signal is applied directly to the 

comparator 39. In the second route, the signal is 

multiplied by a coefficient eat the multiplier 77, and the 

resultant signal is sent to the maximum value circuit 36. 

The output signal of the maximum value circuit 33 is 

applied as a first horizontal non-correlation energy DHl to 

the comparator 37. The output signal of the the adder 82, 
as a second horizontal non-correlation energy DH21, is 

multiplied by a coefficient ml at multiplier 79a, and the 

product is sent to the comparator 38. The output signal of 

the adder 83, as as a third horizontal non-correlation 
energy DH22, is multiplied by a coefficient m2 at the 

multiplier 79b, and the product is sent to the comparator 

39. 

The output signal of the the maximum value circuit 36, 

as the vertical non-correlation energy DV, is multiplied by 

a coefficient n at the multiplier 80, and the product is 
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sent to the conwarator 37. 

The comparator 37 compares the first horizontal non­

correlati on energy DHl and thi product n·ov of the vertical 

non-correlation energy DV and the coefficient n, and 

produces a high level output signal 116 when DHl > n·nv, and 

a low level output signal 116 at other times. 

The comparator 38 compares the. vertical chrominance 

non-correlation energy DCV and the product ml"DH21, of the 

second horizontal non-correlation energy DH21 and the 

coefficient ml, and produces a high level output signal 117 

when DCV ~ ml"DH21, and a low level output signal 117 at 

other times. 

The comparator 39 compares the vertical luminance non­

correlation energy DYV and the product m2"DH22 of the third 

horizontal non-correlation energy DH22 and the coefficient 

m2, and produces a high level output signal 118 when OYV ~ 

m2"DH22, and a low level output signal 117 at other times. 

The respective output signals 116, 117 and 118 of the 

comparators 37, 38 and 39 are applied to the decision 

circuit 40. The output signal. 110 of the decision circuit 

40 serves as the output signal of the picture non­

correlation decision circuit 18. 

Following is a description of the operation of the 

picture non-correlation decision circuit 18 of this 

embodiment. 

The first horizontal non-correlation energy DHl, the 

second horizontal non-correlation energy DH21, the third 

horizontal non-correlation energy DH22 and the vertical non­

correlation energy DV can be expressed·as follows. 

DHl = max (a'DYH, b'DCH) 

DH21 = el'DYH + fl'DCH 

DH22 = e2'DYH + f2'DCH 

DV = max ( c · DYV, d · DCV )_ 
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At the comparator 37, DH! and n·ov are compared. If 

DHl ?: n·ov 
the horizontal non-correlation i~ interpreted as strong, and 

a "1" signal 116 is sent to the decision circuit 40. If 

DHl < n'DV 

the horizontal non-correlation is int~rpreted as weak, and a 

"O" signal 116 is sent to the decision circuit 40. 

At the comparator 38, DCV and ml'DH21 are compared. If 

DCV?: ml'DH21 

the vertical non-correlat~6n is interpreted as strong, and a 

"1" signal 117 is sent to the decision circuit 40. If 

DCV < ml'DH21 

the vertical non-correlation is interpreted as weak, and a 

"O" signal 117 is sent to the decision circuit 40. 

At the comparator 39, DYV and m2·DH22 are compared. If 

DYV ?: m2'DH22 

the vertical non-correlation is interpreted as strong, and a 

"1" signal 118 is sent to the decision circuit 40. If 

DYV < m2'DH22 

the vertical non-correlation is interpreted as weak, and a 

"O" signal 118 is sent to the decision circuit 40. 

According to the results of the above correlation 

detection, the decision circuit 40 controls the selectors 23 

and 25 in the following manner. 

The relationship between the input signals 116. 117 and 

118 of the decision circuit 40, and its output signal 110, 

the selection of the chrominance output signal 107, 109 or 

111 at the selector 23 and the selection of the chromlnance 

output signal 1131 or 1132 at the selector 25 is as shown in 

Table 2. 

When the output signals llOa and llOb of the AND 

circuits 41 and 42 are both "O" •. the selector 23 selects the 

compensating delay circuit 21 output signal 109. When the 
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output signal llOa of the AND circuit 41 is "O" and the 

output signal llOb of the AND circuit 42 is "l", the output 

signal 107 of the compen~atihg delay circuit 20 ls selected. 

When the output signal llOa of the AND circuit 41 ls "1" and 

the output signal llOb of the AND ~ircuit 42 is "O", the 

output signal 111 of the compensating delay circuit 22 is 

selected. 

When the output signal llOb of the AND circuit 42 is 

"l", the selector 25 selects the output signal 1131 of the 

compensating delay circuit 91. At other times, the selector 

25 selects the output signal 1132 of the horizontal 

chrominance extraction filter 24. 

Consequently, in the embodiment of Fig. 2, the response 

Cll(Z) of the filter for extracting the chrominance signal 

output through the terminal 26, and the response Cl2(Z) of 

the filter for extracting the chrominance signal used for 

extracting the luminance signal are given below: 

When the vertical non-correlation is strong, 

Cll{Z) = Chl(Z} 

C12(Z) = Chl(Z) · Ch2(Z) 

When the horizontal non-correlation is strong, 

Cll(Z) = C12(Z} = Cv(Z} 

When neither of these conditions are met, 

Cll(Z) = Chv(Z) 

C12(Z) = Chv(Z) · CH2(Z) 

Embodiment 34 

This embodiment is similar to Embodiment 41, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 25 is used. 

The operation of this picture non-correlation decision 

circuit 18 is the same as Embodiment 33. 
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The relationship between the input signals 116, 117 and 

118 of the decision circuit 40, and its output signal 110, 

the selection of the chrominance output signal 107, 109 or 

111 at the selector 23 and the selection of the chrominance 

output signal 1131 or 1132 at the selector 25a is as shown 

in Table 2. 

When the output signals llOa and llOb of the AND 
circuits 41 and 42 are both "O", the selector 23 selects the 

output signal 109 of the compensating delay circuit 21. 

When the output signal llOa of the AND circuit 41 is "O" and 

the output signal llOb of the AND circuit 42 is "l", the 

output signal 107 of the compensating delay circuit 20 is 

selected. When the output signal llOa of the AND circuit 41 

is "1" and the output signal llOb of the AND circuit 42 is 

"O", the output signal 111 of the compensating delay circuit 

22 is selected. 

When the output signal llOb of the AND circuit 42 is 

"l", the selector 25 selects the output signal 1131 of the 

compensating delay circuit 91. At other times, the selector 

25 selects the output signal 1132 of the horizontal 

chrominance extraction filter 24. 

Consequently, in the embodiment of Fig. 2, the response 

C21(Z) of the filter for extracting the chrominance signal 

output through the terminal 26, and the response C22(Z} of 

the filter for extracting the chrominance signal used for 

extracting the luminance signal are given below: 

When the vertical non-correlation is strong, 

C21(Z) = Chl(Z) · Ch2(Z} 

C22(Z) = Chl(Z) 

When the horizontal non-correlation is strong, 

C21(Z) = C22(Z} = Cv(Z) 

When neither of these conditions are met, 
C21 ( Z) = Chv ( Z) • CH2 ( Z) 
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C22(Z) = ChY(Z) 

Embodiment 35 

This embodiment is similar to Embodiment l, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 26 is used. 

The picture non-correlaiion decision circuit 18 of this 

embodiment is similar to that of Fig. 25, but is modified in 

the same way as in Fig. 10. That is, it is provided with 

the horizontal chrominance non-correlation energy extractor 

129 comprising the first and second horizontal chrominance 

non-correlation energy extractors 29a·and 29b, and the 

vertical chrominance non-correlation energy extractor 131 

comprising the first and second vertical chrominance non­

correlation energy extractors 31a and·31b. The control over 

the selection by the selectors 23 and 25 according to the 

output signal 110 of the decision circuit 40 is as shown in 

Table 2. 

Embodiment 36 

This embodiment is similar to Embodiment 41, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 26 is used. 

The operation of this picture non..:.correlation decision 

circuit 18 is the same as Embodiment 35, and the control 

over the selectors 23 and 25a in accordance with the output 

signal 110 of the decision circuit 40 is as shown in Table 

2. 

Embodiment 37 · 

This embodiment is similar to Embodiment l, but in 

place of the picture non-cor~elaiion decision circuit 1~ of 
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Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 27 is used. 

The picture non-correlation decision circuit 18 of this 

embodiment is similar to that of Fig. 25. but is modified in 

the same way as in Fig. 11. That is, the delay circuits 86 

- 89 and the AND circuit 90 are provided between the 

comparators 37 - 39 and the decision circuit 40. Operation 

of these added portions is the same as the embodiment of 

Fig. 11. The decision circuit 40 controls selectors 23 and 

25 on the basis of input signals 119, 120 and 123 according 

to the correlation detection results described in the 

embodiment of Fig. 21. The control over the selectors 23 

and 25 in accordance with the output signal 110 of the 

decision circuit 40 is as shown in Table 2. 

Embodiment 38 

This embodiment is similar to Embodiment 41, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 27 is used. 

The operation of this picture non-correlati6n decision 

circuit 18 is the same as Embodiment 37 and the control over 

the selectors 23 and 25a in accordance with the output 

signal 110 of the decision circuit 40 is as shown ·in Table 

2. 

Embodiment 39 

This embodiment is similar to Embodiment l, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 28 is used. 

The picture non-correlation decision circuit 18 of this 

embodiment is similar to that of Fig .. 27, but is modified in 

the same way as in Fig. 10. That is, it is provided with 
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the horizontal chrominance non-correlation energy extractor 
129 comprising the first and second horizontal chrominance 

non-correlation energy extractors 29a and 29b, and the 

vertical chrominance non-correlation energy extractor 131 

comprising the first and second vertical chrominance non­

correlation energy extractors 31a and 3lb. The control over 

the selection of the selectors 23 and 25 according to the 

the decision circuit 40 is as shown Table 2. 

Embodiment 40 

This embodiment is similar to Embodiment 41, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 28 is used. 
The operation of this picture non-correlation decision 

circuit 18 is the same as that of Embodiment 39, and the 

control over the selectors 23 and 25a in accordance with the 

output signal 110 of the decision circuit 40 is as shown in 

Table 2. 

Embodiment 41 
This embodiment is similar to Embodiment 1, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9. the picture non-correlation decision circuit shown 

in Fig. 29 is used. 

The picture non-correlation decision circuit 18 of this 

embodiment is similar to that of Fig. 25, but the inputs of 

the adders 82 and 83 are coupled via multipliers 75, 76, 77a 

and 78a to the outputs of the vertical luminance non­
correlation energy extractor 32 and the vertical chrominance 

non-correlation energy extractor 31, respectively. 

Moreover, the output of the horizontal luminance non­

correlation energy extractor 30 is coupled directly to one 

of the comparators, 39. This is in contrast to Fig. 25, in 
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which the output of the vertical chrominance non-correlation 

energy extractor 31 is directly coupled one of the maximum 

value circuits, 38. Details of the interconnection of the 

embodiment of Fig. 29 is as follows: 
The output signal DCH of the horizontal chrominance 

non-correlation energy extractor 29 is branched in two 

routes. In the first route, the signal is applied directly 

to the comparator 38. In the second route, the signal is 

multiplied by a coefficient f at the multiplier 72. and the 

resultant signal is sent to the maximum value circuit 33. 

The output signal DYH of the horizontal luminance non­

correlation energy extractor 30 is branched in two routes. 
In the first route, the signal is applied directly to the 

comparator 39. -In the second route, the signal is 

multiplied by a coefficient c at the multiplier 71, and the 

resultant signal is sent to the maximum value circuit 33. 

The output signal DCV of the vertical chrominance non­

correlation energy extractor 31 is branched in three routes. 

_In the first route, the signal is multiplied by a 

coefficient h at the multiplier 76, and the resultant signal 

is sent to the adder 82. In the second route, the signal is 

multiplied by a coefficient dl at the multiplier 78a, and 

the resultant signal is sent to the adder 83. In the third 

route. the signal is multiplied by a coefficient d2 at the 
multiplier 78b, and the resultant signal is sent to the 

maximum value circuit 36. 

The output signal DYV of the vertical luminance non­

correlation energy extractor 32 is branched in three routes. 
In the first route, the signal is multiplied by a 

coefficient g at the multiplier 75, and the resultant signal 

is sent to the adder 82. In the second route, the signal is 

multiplied by a coefficient cl at the multiplier 77a, and 

the resultant signal is sent to the adder 83. In the third 

route, the signal is multiplied by a coefficient c2 at the 
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multiplier 77b, and the resultant signal is sent to the 

maximum value circuit 36. 

The output signal of the m~ximum value circuit 33, as 
the horizontal non-correlation energy DH, is multiplied by a 

coefficient m at the multiplier 79, and the product is sent 

to the comparator 37. The output signal of the adder 82 is 

applied as a first vertical non-correlation energy DVl to 

the comparator 37. The output signal of the adder 83, as a 

second vertical non-correlation energy DV21. is multiplied 

by a coefficient nl at the multiplier 80a, and the product 

is sent to the comparator 38. The output signal of the 

maximum value circuit 36, as a third vertical non­

correlation energy DV22, is multiplied by a coefficient n2 

at the multiplier 80b, and the product is sent to the 

comparator 39. 

The comparator 37 compares the first vertical non­

correlation energy DVl and the product m·oH of the 

horizontal non-correlation energy DH and the coefficient m, 

and produces a high level output signal 116 when DVl ~ m·DH, 
and a low level output signal 116 at other times. 

The comparator 38 compares the horizontal chrominance 

non-correlation energy DCH and the product nl"DV21 of the 

second vertical non-correlation energy DV21 and the 

coefficient nl, and produces a high level output signal 117 

when OCH~ nl"DV21, and a low level output signal 117 at 

other times. 

The comparator 39 compares the horizontal luminance 

non-correlation energy DYH and the product n2"DV22 of the 

third vertical non-correlation energy DV22 and the 

coefficient n2, and produces a high level output signal 118 

when DYH.?: n2"DV22, and a low level output signal 117 at 

other times. 

The respective output signals 116, 117 and 118 of the 

comparators 37, 38 and 39 are applied to the decision 
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citcuit 40. The output signal 110 of the decision circuit 

40 serves as the output signal of the picture non­

correlation decision circuit 18. 

Following is a description of operation of the picture 

non-correlation decision circuit 18 of this embodiment. 

The first vertical non-correlation energy DVl, the 

second vertical non-correlation energy DV21, the third 

vertical non-correlation energy DV22 and the horizontal non­

correlation energy DH can be expressed as follows. 

DH = max ( e · .DYH , f · DCH) 

DVl = g·DYV + h'DCV 

DV21 = cl"DYV + dl'DCV 

DV22 = max (c2'DYV, d2'DCV) 

At the comparator 37, DVl and m'DH are compared. If 

DVl ~ m'DH 

the vertical non-correlation is interpreted as strong. and a 

"1" signal 116 is sent to the decision circuit 40. If 

DVl < m·DH 

the vertical non-correlation is interpreted as weak, as 

indicated below. a "O" signal 116 is sent to the decision 

circuit 40. 

At the comparator 38, DCH and nl'DV21 are compared. If 

DCH ~ nl"DV21 

the horizontal non-correlation is interpreted as strong, and 

a "1" signal 117 is sent to the decision circuit 40. If 

DCH < nl'DV21 

the horizontal non-correlation is interpreted as weak, and a 

"O" signal 117 is sent to the decision circuit 40. 

At the comparator 39, DYH and ·n2·nv22 are compared. If 

DYH ~ n2·ov22 

the horizontal non-correlation is interpreted as strong, and 

a "1" signal 118 is sent to the decision circuit 40. If 
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DYH < n2"DV22 
the horizontal non-correlation is interpreted as weak, and a 

"O" signal 118 is sent to the decision circuit 40. 

According to the results of the above correlation 

detection, the decision circuit 40 controls the selectors 23 

and 25 in the following manner. 

The relationship between the input signals 116, 117 and 

118 of the decision circuit 40, and its output signal 110, 

the selection of the chrominance output signal 107, 109 or 

111 at the selector 23 and the selection of the chrominance 

output signal 1131 or 1132 at the selector 25 is as shown in 

Table 3. 

When the output signals ilOa and llOb of the AND 
circuits 41 and 42 are both "O", the selector 23 selects the 

output signal 107 of the compensating delay circuit 20. 

\Vhen the output signal llOa of the AND circuit 41 is "O" and 

the output signal llOb of the AND circuit 42 is "l", the 
output signal 109 of the compensating delay circuit 21 is 

selected. When the output signal llOa of the AND circuit 41 

is "1" and the output signal llOb of the AND circuit 42 is 

"O", the output signal 111 of the compensating delay circuit 

22. 

When the output signals llOa and llOb of the AND 

circuits 41 and 42 are both "l", the selector 25 selects the 
output signal 1131 of the compensating delay circuit 91. 

At other times, the selector 25 selects the output signal 

1132 of the horizontal chrominance extraction filter 24. 

Consequently, in this embodiment, the response Cll(Z) 

of the filter for extracting the chrominance signal output 

through the terminal 26, and the response Ci2(Z) of the 

filter for extracting the chrominance signal used for 

extracting the luminance signal are given below: 

When the vertical non-correlation is strong, 
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Cll(Z) = Chl(Z) 

C12(Z) = Chl (Z) · Ch2(Z) 

When the horizontal non-correlation is strong, 

Cll(Z) = C22(Z) = Cv(Z) 

When neither of these conditions are met, 

Cll(Z} = Chv(Z) 

C12(Z) = Chv(Z) • CH2(Z) 

Embodiment 42 

14181. EU 

This embodiment is similar to Embodiment 41, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 29 is used. 

The operation of this picture non-correlation decision 

circuit 18 is the same as that of Embodiment 41. 

The relationship between the input signals 116, 117 and 

118 of the decision circuit 40, and its output signal 110, 

the selection of the chrominance output signal 107, 109 or 

111 at the selector 23 and the selection of the chrominance 

output signal 1131 or 1132 at the selector 25a is as shown 

in Table 3. 

Embodiment 43 

This embodiment is similar to Embodiment 1, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 
in Fig. 30 is used. 

The picture non-correlation decision circuit 18 of this 

embodiment is similar to that of Fig. 29, but is modified in 

the same way as in Fig. 10. That is. it is provided with 

the horizontal chrominance non-correlation energy extractor 

129 comprising the first and second horizontal chrominance 
non-correlation energy extractors 29a and 29b, and the 

vertical chrominance non-correlation energy extractor 131 
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comprising the first and second vertical chrominance non­

correla ti on energy ext rac: tors :Ha and 31b. The control over 

the selection by the selectors ~:3 and 25 according to the 

Fig. 28 decision circuit 40 output 110 is as shown in Table 

3. 

Embodiment 44 
This embodiment is similar to Embodiment 41. but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 30 is used. 

The operation of this picture non-correlation decision 

circuit 18 is the same as that of Embodiment 43, and the 

control over the selectors 23 and 25a in accordance with the 

output signal 110 of the decision circuit 40 is as shown in 

Table 3. 

Embodiment 45 

This embodiment is similar to Embodiment l, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 31 is used. 

The picture non-correlation decision circuit 18 of Fig. 

31 is similar to that of Fig. 29, but is modified in the 
same way as in Fig. 11. That is, the delay circuits 86 - ·s9 

and the AND circuit 90 are provided between the comparators 

37 - 39 and the decision circuit 40. Operation of these 

added circuits is the same as that of the embodiment of Fig. 

11. The decision circuit 40 controls selectors 23 and 25 on 

the basis of the input signals 119, 120 and 123 according to 

the results of the correlation detection described in the 
embodiment of Fig. 29. The control over the selectors 23 

and 25 in accordance with the output signal 110 of the 

decision ci.rcuit 40 is as shown in Table 3. 
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Embodiment 46 

This embodiment is similar to Embodiment 41, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 31 is used. 

The operation of this picture non-correlation decision 

circuit 18 is the same as that of Embodiment 45, and the 

control over the selectors 23 and 25a in accordance with the 

output signal 110 of the decision circuit 40 is as shown in 

Table 3. 

Embodiment 47 
This embodiment is similar to Embodiment 1, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 32 is used. 

The picture non-correlation decision circuit 18 of this 

embodiment is similar to that of Fig. 31, but is modified in 

the same way as in Fig. 11. That is, it is provided with 

the horizontal chrominance non-correlation energy extractor 

129 comprising the first and second horizontal chrominance 

non-correlation energy extractors 29a and 29b, and the 

vertical chrominance non-correlation energy extractor 131 

comprising the first and second vertical chrominance non­

correlation energy extractors 31a and 31b. The control over 

the selection by the selectors 23 and 25 according to the 

output signal 110 of the decision circuit 40 is as shown in 

Table 3. 

Embodiment 48 

This embodiment is similar to Embodiment 41, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 
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in Fig. 32 is used. 
The operation of this picture nor1-correlation decision 

circuit 18 is the same as that of Embodiment 47, and the 

control over the selectors ~3 and 25a in accordance with the 
output signal 110 of the decision circuit 40 is as shown in 

Table 3. 

Embodiment 49 

This embodiment is similar to Eniliodiment l, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 33 is used. 
The picture non-correlation decision circuit 18 of this 

embodiment is similar to that of Fig. 25, but another one of 

the maximum value circuits, 36 is replaced by an adder 84. 

That is, the interconnection of the circuits of the 

embodiment of Fig. 33 is as follows: 

The output signal DCH of the horizontal chrominance 

non-correlation energy extractor 29 is branched in three 

routes. In the first route, the signal is multiplied by a 
coefficient b at the multiplier 72 and the resultant signal 

is sent to the maximum value circuit 33. In the second 

route, the signal is multiplied by a coefficient fl at the 

multiplier 74a, and the resultant signal is sent to the 
adder 82. In the third route, the signal is multiplied by a 

coefficient f2 at the multiplier 74b, and the resultant 

signal is sent to the adder 83. 

The output signal DYH of the circuit for the horizontal 

luminance non-correlation energy extractor 30 is branched in 
three routes. In the first route, . the signal is multiplied 

by a coefficient a at the m~ltiplier 71, and the resultant 

signal is sent to the maximum value circuit 33. In the 

second route, the signal is multiplied by a coefficient el 

at the multiplier 73a, and the resu.ltant signal is sent to 
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the adder 82. In the third route, the signal is multiplied 

by a coefficient e2 at the multiplier 73b, and the resultant 

signal ls sent to the adder 83. 
The output signal DCV of the vertical chrominance non­

correlation energy extractor 31 is branched in two routes. 

In the first route, the signal is applied directly to the 

comparator 38. In the second route, the signal is 

multiplied by a coefficient d at the multiplier 78, and the 

resultant signal is sent to the adder 84. 

The output signal DYV of the vertical luminance non­

correlation energy extractor 32 is branched in two routes. 
In the first route, the signal is applied directly to the 

comparator 39. In the second route, the signal is 

multiplied by a coefficient c at the multiplier 77, and the 

resultant signal is sent to the adder 84. 

The output signal of the maximum value circuit 33 is 

applied as a first horizontal non-correlation energy DHl to 

the comparator 37. The output signal of the adder 82, as a 

second horizontal non-correlation energy DH21, is multiplied 
by a coefficient ml at the multiplier 79a, and the product 

is sent to the comparator 38. The output signal of the 

adder 83, as a third horizontal non-correlation energy DH22, 

is multiplied by a coefficient m2 at the multiplier 79b, and 

the product is sent to the comparator 39. 

The output signal of the maximum value circuit 36, as 

the vertical non-correlation energy DV, is multiplied by a 

coefficient n at the multiplier 80, and the product is sent 

to the comparator 37. 

The comparator 37 compares the fi~st horizontal non­

correlation energy DHl and the product n·ov of the vertical 

non-correlation energy DV and the coefficient n, and 

produces a high level output signal 116 when DHl ~ n·ov, and 

a low level output signal 116 at other times. 

The comparator 38 compares the vertical chrominance 
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non-correlation energy DCV and the product ml"DH21 of the 
second horizontal non-correlation energy DH21 and the 
coefficient ml, and produces a high level output signal 117 

when DCV ~ ml"DH21, and a low level output signal 117 at 

other times. 

The comparator 39 compares the vertical luminance non­

correlatlon energy DYV ai1d the product m2 · DH22 of the third 

horizontal non-correlation energy DH22 and the coefficient 

m2, and produces a high level output signal 118 when DYV ~ 

m2"DH22. and a low level output signal 117 at other times. 
The respective output signals 116, 117 and 118 of the 

comparators 37, 38 and 39 are applied to the decision 

circuit 40. The output signal 110 of the decision circuit 

40 serves as the output signal of the picture non­

correlation decision circuit 18. 

Following is a description of the operation of the 

picture non-correlation decision circuit 18 operation in 

accordance with this embodiment. 
The first horizontal non-correlation, energy DHl, the 

second horizontal non-correlation energy DH21, the third 

horizontal non-correlation energy DH22 and the vertical non­

correlation energy DV can be expressed as follows. 

DHl = max (a'DYH, b'DCH) 
DH21 = el'DYH + fl'DCH 
DH22 = e2'DYH + f2'DCH 
DV = c'DYV + d"DCV 

At the comparator 37, DHl and n·ov are compared. If 

DHl ~ n·nv 
the horizontal non-correlation is interpreted as strong, and 

a "1" signal 116 is sent to the decision circuit 40. If 

DHl < n·ov 

the horizontal non-correlation is interpreted as weak. and a 
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"O" signal 116 is sent tb the decision circuit 40. 
At the comparator 38, DCV and ml"DH21 are compared. If 

DCV ~ ml"DH:ll 

the vertical non-correlation is interpreted as strong. and a 

"1" signal 117 is sent to the declsicin circuit 40. If 

DCV < ml"DH21 

the vertical non-correlation is interpreted as weak, and a 

"O" signal 117 is sent to.the decision circuit 40. 

At the comparator 39. DYV and m2"DH22 are compared. If 

DYV ~ m2"DH22 

the vertical non-correlation is interpreted as strong, and a 

"1" signal 118 is sent to the decision circuit 40. If 

DYV < m2'DH22 

the vertical non-correlation is interpreted as weak, and a 

"O" signal 118 is sent to the decision circuit 40. 

According to the results of the above correlation 

detection, the decision circuit 40 controls the selectors 23 
and 25 in the following manner. 

The relationship between the input signals 116, 117 and 

118 of the decision circuit 40, and its output signal 110, 

the selection of the chrominance output signal 107, 109 or 

111 at the selector 23 and the selection of the chrominance 

output signal 1131 or 1132 at the selector 25 is as shown in 

Table 2. 

When the output signals llOa and llOb of the AND 

circuits 41 and 42 are both ~O", the selector 23 selects the 

output signal 109 of the compensating delay circuit 21. 

When the output signal llOa of the AND circuit 41 is "O" and 

the output signal llOb of the AND circuit 42 is "l", the 

output signal 107 of the compensating delay circuit 20 is 

selected. When the output signal llOa of the AND circuit 41 

is "1" and the output signal llOb of the AND circuit 42 is 
"O", the output signal 111 of. the compensating delay circuit 
22 is selected. 
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When the output signal llOb of the AND circuit 42 is 

"l". the selector 25 selects the output signal 1131 of the 

the compensating delay circuit 91. At other times, the 

selector 25 selects the output signal 1132 of the horizontal 

chrominance extraction filter 24. 

Consequently, in this embodiment, the response Cll(Z) 

of the filter for extracting the chrominance signal output 

through the terminal 26, arid the response C12(Z) of the 

filter for extracting the chrominance signal used for 

extracting the luminance _signal are given below: 

When the vertical non-correlation is strong, 

Cll(Z) = Chl(Z) 

C12(Z) = Chl(Z) · Ch2{Z) 

When the horizontal non~correlation is strong, 

Cll(Z) = C12(Z) = Cv(Z) 

When neither of these conditions are met, 

Cll(Z) = Chv(Z) 

C12 ( Z) = Chv ( Z) · CH2 ( Z) 

Embodiment 50 

"This embodiment is similar to Embodiment 41, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 33 is used. 

The operation of this picture non-correlation decision 

circuit 18 is the same as Embodiment 49 

The relationship between the input signals 116, 117 and 

118 of the decision circuit 40, and !ts output signal 110, 

the selection of the chrominance output signal 107, 109 or 

111 at the selector 23 and the selection of the chrominance 

output signal 1131 or 1132 at the selector 25a is as shown 

in Table 3. 

When the output signals llOa and llOb of the AND 
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circuits 41 and 42 are both "O", the selector 23 selects the 

output signal 109 of the compensating delay circuit 21. 

When the output signal llOa of' the AND circuit 41 is "O" and 

the output signal llOb of the AND circuit 42 is "l", the 

output signal 107 of the compensating delay circuit 20. 

When the output signal llOa ~f the AND circuit 41 is "1" and 

the output signal llOb of the AND ci"rcuit 42 is "O", the 

output signal 111 of the compensating delay circuit 22 is 

selected. 

When the output signal llOb of the AND circuit 42 is 

"1", the selector 25a selects the out.put signal 1131 of the 

compensating delay circuit ·9la. At other times. the 

selector 25a selects the output signal 1132 of the . 

horizontal chrominance extractiort filter 24a. 

Consequently, in this embodiment, the response C21(Z) 

of the filter for extracting the chrominance signal output 

through the terminal 26, and the response C22(Z) of the 

filter for extracting the chrominance signal used for 

extracting the luminance signal are given below: 

When the vertical non-correlation is strong, 

C2l(Z) = Chl(Z) · Ch2(Z) 
C22(Z) = Chl(Z) 

When the horizontal non-correlation is strong, 

C21(Z) = C22(Z) = Cv(Z) 

When neither of these conditions are met, 

C21 ( Z) = Chv ( Z) · CH2 ( Z) 

C22(Z} = Chv(Z) 

Embodiment 51 

This embodiment is si~il~r.to Embodiment 1, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 34 is u~ed. 
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The picture non-correlation decision circuit 18 of this 

e~bodiment is similar to that of Fig. 33, but is modified in 

the same way as in Fig. 10. That is, it is provided with 

the horizontal chrominance non-correlation energy extractor 

129 comprising the first and second horizontal chrominance 

non-correlation energy extractors 29a and 29b, and the 

vertical chrominance non-correlation energy extractor 131 

comprising the first and second vertical ·chrominance non­

correlation energy extractors 31a and 31b. The control over 

the selection by the selectors 23 and 25 according to the 

the output signal 110 of the d~~ision circuit 40 is as shown 

in Table 2. 

Embodiment 52 

This embodiment is similar to Embodiment 41, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 34 is used. 

The operation of this picture non-correlation decision 

circuit 18 is the same as Embodiment 51, and the control 

over the selectors 23 and 25a ih accordance with the output 

signal 110 of the decision circuit 40 is as shown in Table 

3. 

Embodiment 53 

This embodiment is similar to Embodiment l, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 35 is used. 

The picture non-correlation deci~fon circuit 18 of this 

embodiment is similar to that of Fig. 33, but is modified in 

the same way as in Fig. 11. That is, the delay circuits 86 

- 89 and the AND circuit 9n are provided between the 

comparators 37 - 39 and the decision circuit 40. 
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The decision circuit 40 controls the selectors 23 and 

25 on the basis of the input signals 119, 120 and 123 

according to the results of the correlation detection 

described in the embodiment of Fig. 33. The control over 

the selectors 23 and 25 in accordance with the output 

signals llOa and llOb of the decision. circuit 40 is as shown 

in Table 2. 

Embodiment 54 

This embodiment is similar to Embodiment 41, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 
in Fig. 35 is used. 

The operation of this picture non-correlation decision 

circuit 18 is the same as Embodiment 53 and the control over 

the selectors 23 and 25a in accordance with the output 

signal 110 of the decision circuit 40 is as shown in Table 

3. 

Embodiment 55 

This embodiment is similar to Embodiment 1, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 36 is used. 
The picture non-correlation decision circuit 18 of this 

embodiment is similar to that of Fig. 35, but. is modified in 

the same way as in Fig. 10. That is, it is provided with 

the horizontal chrominance non-correlation energy extractor 

129 comprising the first and second horizontal chrominance 

non-correlation energy extractors 29a and 29b, and the 

vertical chrominance non-correlation energy extractor 131 

comprising the first and second vertical chrominance non­

correlation energy extractors 31a and 31b. The control over 

the selection by the selectors 23 and 25 according to the 
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output signal 110 of the decision circuit 40 is as shown in 

Table 2. 

Embodiment 56 

This embodiment is similar to Embodiment 41, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 36 is used. 

The operation of this picture non-correlation decision 

circuit 18 is the same as Embodiment 55, and the control 

over the selectors 23 and 25a in accordance with the output 

signal 110 of the decision circuit 40 is as shown in Table 

3. 

Embodiment 57 

This embodiment is similar to Embodiment 1, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 37 is used. 

The picture non-correlation decision circuit 18 of this 

embodiment is similar to-that of Fig. 29, but the maximum 

value circuit 33 is replaced by an adder 81, and the 

interconnection is as follows: 

The output signal OCH of the horizontal chrominance 

non-correlation energy extractor 29 is branched in two 

routes. In the first route, the signal is applied directly 

to the comparator 38. In the second route, the signal is 

multiplied by a coefficient f at the multiplier 72, and the 

resultant signal is sent to the adder 81. 

The output signal DYH of the horizontal luminance non­

correlation energy extractor 30 is branched in two routes. 

In the first route, the signal is applied directly to the 

comparator 39. In the second route, the signal is 

multiplied by a coefficient e at the multiplier 71, and the 
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resultant signal is sent to the adder 81. 

The output signal DCV of the· ve·rtical chrominance non­
correla tion energy extractor.31 is branched in three routes. 

In the first route, the signal is multiplied by a 

coefficient h at the multiplier 76, and the resultant signal 

is sent to the adder 82. In the second route, the signal is 

multiplied by a coefficient dl at the multiplier 78a, and 

the resultant signal is sent to.the adder 83. In the third 

route, the signal is multiplied by a coefficient d2 at the 

multiplier 78b, and the resultant signal is sent to the 

maximum value circuit 36. 
The output signal DYV of the vertical luminance non­

correlation energy extractor 32 is branched in three routes. 

In the first route, the signal is multiplied by a 

coefficient g at the multiplier 75, and the resultant signal 

is sent to the adder 82. In the second route, the signal is 

multiplied by a coefficient cl at the multiplier 77a, and 

the resultant signal is sent to the adder 83. In the third 
-route, the signal is multiplied by a coefficient c2 at the 

multiplier 77b, and the resultant signal is sent to the 

maximum value circuit 36. 

The output signal of the adder 81, as the horizontal 

non-correlation energy DH!, is multiplied by a coefficient m 

at the multiplier 79, and the product is applied to the 

comparator 37. The output signal of the adder 82 is applied 

as a first vertical non-correlation energy DVl to the 
comparator 37. The output signal of the adder 83, as a 

second vertical non-correlation energy DV21, is multiplied 

by a coefficient nl h at the multiplier 80a, and the product 

is applied to the comparator 38. The output signal of the 

maximum value circuit 36, as a third vertical non­

correlation energy DV22. is multiplied by a coefficient n2 

at the multiplier 80b, and the product is applied to the 

comparator 39. 
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The comparator 37 compares the first vertical non­

correlation energy DVl and the product m·DH of the 

horizontal non-correlation energy DH and the coefficient m, 

and produces a high level output signal 116 when DVl ~ m'DH, 

and a low level output signal 116 at other times. 

The comparator 38 compares the horizontal chrominance 

non-correlation energy DCH and the product ni·ov21 of the 

second vertical non-correlation energy DV21 and the 

coefficient nl, and produces a high level output signal 117 

when OCH~ nl 0 DV21, and a low level output signal 117 at 

other times. 

The comparator 39 compares the horizontal luminance 

non-correlation energy DYH and the product n2·ov22 of the 

third vertical non-correlation energy DV22 and the 

coefficient n2, and produces a high level output signal 118 

when DYH ~ n2"DV22, and a low level output signal 117 at 

other times. 

The respective output signals 116, 117 and 118 of the 

comparators 37, 38 and 39 are applied to the decision 

circuit 40. The output signal 110 of the decision circuit 

40 serves as the output signal of the picture non­

correlation decision circuit 18. 

Following is a description of the operation of the 

picture non-correlation decision circuit 18 in accordance 

with this embodiment. 

The first vertical non-correlation energy DVl, the 

second vertical non-correlation energy DV21, the third 

vertical non-correlation energy DV22 and the horizontal non­

correlation energy DH can be expressed as follows. 

DH = e"DYH + f"DCH 

DVl = g"DYV + h"DCV 

DV21 = cl"DYV + dl"DCV 

DV22 = max (c2"DYV, d2"DCV) 
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At the comparator 37, DVl and m"DH are compared. If 

DVl 2:. m"DH 

the vertical non-correlation is interpreted as strong, and a 

"1" signal 116 is sent to the decision circuit 40. If 

OVl < m"DH 

the vertical non-correlation is interpreted as weak, and a 

"O" signal 116 is sent to the decision circuit 40. 

At the comparator 38, OCH and nl'OV21 are compared. If 

OCH~ nl"OV21 

the horizontal non-correlation is interpreted as strong, as 

indicated below, a "1" signal 117 is s~nt to the decision 

circuit 40. If 

DCH < nl"DV21 

the horizontal non-correlation is interpreted as weak, as 

indicated below, a "O" signal 117 is sent to the decision 

circuit 40. 

At the comparator 39, DYH and n2'DV22 are compared. If 

DYH ~ n2'DV22 

the horizontal non-correlation is interpreted as strong, as 

indicated below. a "1" signal 118 is sent to the ·decision 

circuit 40. If 

DYH < n2'DV22 

the horizontal non-correlation is interpreted as weak, as 

indicated below, a "O" signal 118 is sent to the decision 

circuit 40. 

According t6 results of the above correlation 

detection. the decision circuit 40 controls the .selectors 23 

and 25 in the following manner. 

The relationship between the input signals 116, 117 and 

118 of the decision circuit 40. and its output signal 110, 

the selection of the chrominance output signal 107, 109 or 

111 at the selector 23 and the selection of the chrominance 

output signal 1131 or 1132 at the selector 25 is as shown in 
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Table 3. 

When the output signals llOa and llOb of the A~D 

circuits 41 and 42 are both "O". the selector 23 selects the 

output signal 107 of the compensating delay circuit 20. 

When the output signal llOa of the AND circuit 41 is "O" and 

the output signal llOb of the AND circuit 42 is "1", the 

output signal 109 of the compensating delay circuit 21 is 

selected. When the output signal llOa of the AND circuit 41 

is "1" and the output signal llOb of the AND circuit 42 is 

"O", the output signal 111 of the delay circuit 22 is 

selected. 

When the output signals llOa and llOb of the AND 

circuits 41 and 42 are both "l", the selector 25 selects the 

output signal 1131 of the compensating delay circuit 91. 

At other times, the selector 25 selects the output signal 

1132 of the horizontal chrominance extraction filter 24 . 

Consequently, in this embodiment, the response Cll(Z) 

of the filter for extracting the chrominance signal output 

through the -~minal 26, and the response C12(Z) of the 

filter for extracting the chrominance signal used for 

extracting the luminance signal are given below: 

When the vertical non-correlation is strong, 

Cll(Z) = Chl(Z) 

Cl2 ( Z) = Chl ( Z) · Ch2 (Z) 

When the horizontal non-correlation is strong, 

Cli(Z) = C22(Z) = Cv(Z) 

When neither of these conditions are met, 

Cll(Z) = Chv(Z) 

C12(Z) = Chv(Z) · CH2(Z) 

Embodiment 58 

This embodiment is similar to Embodiment 41, but in 

place of the picture non-correlation decision circuit 18 of 
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Fig. 9, the picture non-correlatior1 decision circuit shown 

in Fig. 37 is used. 
The operation of this picture nor1-correlution decision 

circuit 18 is the same as Embodiment 57. 

The relationship between the input signals 116, 117 and 

118 of the decision circuit 40, and its output signal 110, 

the selection of the chrominance output signal 107, 109 or 

111 at the selector 23 and the selection of the chrominance 

output signal 1131 or 1132 at the selector 25a is as shown 

in Table 3. 

Embodiment 59 

This embodiment is similar to Embodiment l, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 38 is used. 

The picture non-correlation decision circuit 18 of this 

embodiment is similar to that of Fig. 37, but is modified in 

the same way as in Fig. 10. That is, it is provided with 

the horizontal chrominance non-correlation energy extractor 

129 comprising the first and second horizontal chrominance 

non-correlation energy extractors 29a and 29b, and the 

vertical chrominance non-correlation energy extractor 131 

comprising the first and second vertical chrominance non­

correlation energy extractors 31a and 31b. The control over 

the selection by the selectors 23 and 25a according to the 

output signal 110 of the decision circuit 40 is as shown in 

Table 3. 

Embodiment 60 

This embodiment is similar to Embodiment 41, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 38 is used. 
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The picture non-correlation decision circuit 18 of this 

embodiment is the same as Embodiment 59, and the control 

over the selectors 23 and 25a in accordance with the output 

signal 110 of the decision circuit 40 is as shown in Table 

3. 

Embodiment 61 

This embodiment is similar to Embodiment l, but in 

place of the picture non~correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 39 is used. 

The picture non-correlation decision circuit 18 of this 

embodiment is similar to that of Fig. 37, but is modified in 

the same way as in Fig. 11. That is, the delay circuits 86 

- 89 and the AND circuit 90 are provided between the 

comparators 37 - 39 and the decision circuit 40. 

The operation of these added circuits is the same as 

the corresponding circuits in Fig. 11. The decision circuit 

40 controls the selectors 23 and 25 on the basis of the 

input signals 119, 120 and 123 according to the results of 

the correlation detection described in the embodiment of 

Fig. 37. The control over the selectors 23 and 25 in 

accordance with the output signal 110 of the decision 

circuit 40 is as shown in Table 3. 

Embodiment 62 

This embodiment is similar to Embodiment 41, but in 

place of the pi~ture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 39 is used. 

The operation of this picture non-correlation decision 

circuit 18 is the same as Embodiment 61, and the control 

over the selectors 23 and 25a in accordance with the output 

signal 110 of the declsion circuit 40 is as shown in Table 
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3. 

Embodiment 63 

This embodiment is similar to Embodiment l, but in 

place of the picture non-correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 40 is used. 

The picture non-correlation decision circuit 18 of this 

embodiment similar to that of Fig. 39, but is modified in 

the same way as in Fig. 10. That is, it is provided with 

the horizontal chrominance non-correlation energy extractor 

129 comprising the first and second horizontal chrominance 

non-correlation energy extractors 29a and 29b, and the 

vertical chrominance non-correlation energy extractor 131 

comprising the first and second vertical chrominance non­

correlation energy extractors 31a and 31b. The control over 

the selection by the selectors 23 and 25 according to the 

output signal 110 of the decision circuit 40 is as shown in 

Table 3. 

Embodiment 64 

This embodiment is similar to Embodiment 41, but in 

place of the picture non~correlation decision circuit 18 of 

Fig. 9, the picture non-correlation decision circuit shown 

in Fig. 40 is used. 

The operation of this picture non-correlation decision 

circuit 18 is the same as Embodiment 63, and the control 

over the selectors 23 and 25a in accordance with the output 

signal 110 of the decision circuit 40 is. as shown in Table 

3. 

Modifications 

In the above embodiments, the composite color 

television signal was sampled at a.frequency 4 times the 
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color subcarrier frequency synchronized to the horizontal 

scanning frequency. However, sampling may be other than 4 

times the color subcarrier frequency, if it is so arranged 
that the sampling points are arranged in a grid pattern on 

the screen. 
The digital filters used in the above embodiments are 

examples and it is also acceptable, for example, to 
construct filters with higher orders. In addition, in the 
above embodiments, the digital filters are FIR filters, but 

IIR filters can also be used. 

Although an NTSC system YC separating filter was 
described in the above embodiments, by replacing the 1-line 
delay circuits 13 and 14 of Fig. 1 or Fig. 2 with two 2-line 

delay circuits 13a and 14a such as indicat~d in Fig. 41 or 

Fig. 42, this invention can be applied to a PAL system YC 
separating filter. 

It will be appreciated that the above description 
refers merely to preferred forms of the invention, and that 
modifications may be made within the scope and/or principles 
of the invention. Aspects of the invention are defined in 
the claims of this application, but it will be appreciated 
that other features of the invention described herein may be 
advantageous independently of the presently claimed aspects. 
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CLAIMS: 

1. :\ luminance/chrominance separating filter for 

separating a composite color television signal into a 

luminance signal and a chromiriance signal, said separating 

filter comprising: 
means (12, 13, 14, 13a, 14a) for producing sample 

values of a spe6ific sampling ~oint and a plurality of 

reference sampling points of the composite color television 

signal, said reference sampling points being situated in the 

neighborhood of the specific sampling point when the 

sampling points are arranged on a two-dimensional plane 

corresponding to a display screen; 

a first horizontal chrominance extraction filter (16) 

for extracting, from said sample value of said specific and 

reference sampling points, frequency components 

corresponding to components of a color subcarrier in a 

horizontal direction to produce a first chrominance signal 
(107); 

a vertical chrominance extraction filter (15) for 

extracting, from said sample values of said specific and 

reference sampling points, frequency components 
corresponding to components of a color subcarrier in a 

vertical direction to produce a second chrominance signal 

(108); 

a horizontal and vertical chrominance extraction filter 

(17) for extracting, from said sample values of said 

specific and reference sampling points, frequency components 

corresponding to components of a color subcarrier in 

horizontal and vertical directions to produce a third 
chrominance signal (110); and 

a first selector (23) for selectihg one of said first, 

second and third chrominance signals; 

CHARACTERIZED BY FURTHER COMPRISING: 
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a second horizontal chrominance extraction filter (24, 

24a) receiYing said selected chrominance signal and having a 

narrower bandwidth than said first horizontal chrominunce 

extraction filter (16); and 

a second selector (25, 25a) receiving the output of 

said second horizontal chrominance extraction filter (24, 

24a) and the output of said first selector (23), and 

selecting said output of said second horizontal chrominance 

extraction filter (24, 24a) when said first selector selects 

either said first or third chrominance signal, and selecting 

said output of said first selector (23) when said first 

selector selects said second chrominance signal. 

2. A luminance/chrominance separating filter according to 

claim 1, further comprising: 

a picture non-correlation decision circuit (18) 

responsive to the sample values of said specific and 

reference sampling points for detecting non-correlation in 

the horizontal direction and non-correlation in the vertical 

direction of said sample values and outputting a chrominance 

signal selection signal; 

wherein 

said first selector (23) selects said one of the first 

to third chrominance signals on the basis of said 

chrominance signal selection signal; and 

said picture non-correlation decision circuit (18) 

comprises: 

a horizontal chrominance non-correlation energy 

extractor (29, 129) responsive to the sample values of said 

specific and reference sampling points for extracting 

horizontal chrominance non-correlation energy (DCH) 

consisting primarily of the chromiriance signal extending in 

the horizontal direction: 

a horizontal luminance non-correlation energy extractor 
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(30) responsive to the sample values of said specific and 

reference sampling points for extracting horizontal 

luminance non-correlation energy (DYH) consisting primarily 

of the luminance signal extending in the horizontal 

direction; 

a vertical chrominance non-correlation energy extractor 

(31. 131) responsive to the sample values of said reference 

sampling points for detecting vertical chrominance non­

correlation energy (DCV) consisting_primarily of the 

chrominance signal extending in the vertical direction; 

a vertical luminance non-correlation energy extractor 

(32) responsive to the sample values of said specific and 

reference sampling points for detecting vertical luminance 

non-correlation energy (DYV) of consisting primarily of the 

luminance signal extending in the vertical direction; and 

judging means responsive to the outputs of said 

horizontal chrominance non-correlation energy extractor (29, 

129), said horizontal luminance non-correlation energy 

extractor (30), said vertical chrominance non-correlation 

energy extractor (31, 131) and said vertical luminance non­

correlation energy extractor (32) for determining which of 

the horizontal and vertical non-correlations is stronger. 

causing said first chrominance signal selecting means (23) 

to select said first chrominance signal when the vertical 
non-correlation is strong, to select said second chrominance 

signal when the horizontal non-correlation is strong, and to 

select said third chrominance signal when neither of above 

conditions is met, and causing said second chrominance 

signal selector (25, 25a) to select the output of said 

second horizontal chrominance extraction filter (24, 24a) 

when said first selector selects either said first or third 

chrominance signal. 

3. A luminance/chrominance separating filter according to 
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claim 2, wherein the output of said s~cond selector (25) is 

used for calculation with the composite color television 

signal to produce· an output luminance signal. 

4. A luminance/chrominance separating filter according to 

claim 3, further comprising a subtractor (27) for 

subtracting the output of said second selector (2S) from 

said composite video signal to produce said output luminance 

signal. 

5. A luminance/chrominance separating filter according to 
claim 2, wherein the output of said second selector (25a) is 

used as an output chrominance signal. 

6. A luminance/chrominance separating filter according to 

claim 5, further comprising a subtractor (27) for 
\ 

subtracting the output of said first selector (23) from the 

composite video signal to produce an output luminance 

signal. 

7. A luminance/chrorninance separating filter according to 

claim 3 or 5, wherein said judging means comprises: 

a first maximum value circuit (33) for receiving the 

horizontal chrominance non-correlation energy (DCH) 

multiplied by a predetermined coefficient (b) and the 

horizontal luminance non-correlation energy (DYH) multiplied 

by a predetermined coefficient (a), and producing, as an 

output thereof, the larger one of them; 

a second maximum value circuit (34) for receiving the 

horizontal chrominance non-correlation energy (DCH) 

multiplied by a predetermined coefficient (fl) and the 

horizontal luminance non-correlation energy (DYH) multiplied 

by a predetermined coefficient (el), and producing, an 

output thereof, the larger one of them: 
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a third maximum value circuit (35) for receiving the 

horizontal chrominance non-correlation energy (DCH) 
multiplied by a predetermined coefficient (f2) and the 

horizontal luminance non~correlation energy (DYH) multiplied 

by a predetermined coefficient (e2). and producing, as an 

output thereof, the larger one of them; 

a fourth maximum value circuit (36) for receiving the 

vertical chrominance non-correlation energy (DCV) multiplied 

by a predetermined coefficient (d) and the vertical 

luminance non-correlation energy {DYV) multiplied by a 

predetermined coefficient (c), and producing, as an output 
thereof, the larger one of the~; 

a first comparator (37) for comparing the output (DHl) 

of said first maximum value circuit (33) and the output (DV) 

of said fourth maximum value circuit (36) multiplied by a 

predetermined coefficient (n), and prdducing an output 

signal which indicates that the horizontal non-correlation 

is strong when the former is larger, and which indicates 

that the horizontal non-correlation is weak when the latter 
is larger; 

a second comparator (38) for comparing the vertical 

chrominance non-correlation energy (DCV) with the output 

(DH21) of the second maximum value circuit (34) multiplied 

by a predetermined coefficient (ml), and producing an output 
signal which indicates that the vertical non-correlation is 

strong when the former is larger, and which indicates that 

the vertical non-correlation is weak when the latter is 

larger; 

a third comparator (39) for comparing the vertical 

luminance ·non-correlation energy (DYV) with the output 

(DH22) of the third maximum value circuit (35) multiplied by 

a predetermined coefficient (m2), and producing an output 

signal which indicates that the vertical non-correlation is 

strong when the former is larger, and which indicates that 
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the vertical non-correlation is weak when the latter is 

larger; and 
a decision circuit (40) receiving the output signals of 

the first to third comparators. determining strength of 

horizontal non-correlation and vertical non-correlation, 

causing said first chrominance signal selecting means to 

select said first chrominance signal when the vertical non­

correlation is strong, the second chrominance signal when 

the horizontal non-correlation is strong, and the third 

chrominance signal when neither of these conditions are met, 
and causing said second chrominance signal selecting means 

(25) to select the output of said second horizontal 

chrominance extraction filter (24), when said first selector 

selects either said first or third chrominance signal. 

8. A luminance/chrominance separating filter according to 

claim 7, wherein 
said horizontal chrominance non-correlation energy 

extractor (129) comprises: 

a first horizontal chrominance non-correlation energy 

extractor (29a) responsive to the sample values of said 

specific and reference sampling points for detecting first 

horizontal chrominance non-correlation energy (DCHl) 

consisting primarily of the chrominance signal in the 
horizontal direction; and 

a second horizontal chrominance non-correlation energy 
extractor (29b) responsive to the sample values of said 

specific and reference sampling points for detecting second 

horizontal chrominance non-correlation energy (DCH2) 

consisting primarily of the chrominance signal in the 

horizontal direction; 

said vertical chrominance non-correlation energy 

extractor (131} comprises: 

a first vertical chrominance non-correlation energy 
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extractor (3la) responsive to the sample values of' said 

reference sampling points for detecting first \'ertical 

chrominance non-correlation energy (DC\'l) consisting 

primarily of the chrominance signal in the vertical 

direction; and 

a second vertical chrominance non-correlation energy 

extractor (3lb) responsive to the sample values of said 

reference sampling points for detecting second vertical 
chrominance non-correlation energy (DCV2) consisting 

primarily of the chrominance signal in the vertical 

direction; 

said first maximum value circuit is coupled to receive 

said second horizontal chrominance non-correlation energy 

multiplied by a predetermined coefficient and the horizontal 

luminance non-correlation energy multiplied by a 

predetermined coefficient, and produces, as an output 
thereof. the larger one of them; 

said second maximum value circuit is coupled to receive 

said first horizontal chrominance non-correlation energy 

multiplied by a predetermined coefficient and the horizontal 

luminance non-correlation energy multiplied by a 

predetermined coefficient, and produces. as an output 

thereof, the larger one of them; 

said third maximum value circuit is coupled to receive 
said first horizontal chrominance non-correlation energy 

multiplied by a predetermined coefficient and the horizontal 

luminance non-correlation energy multiplied by a 

predetermined coefficient, and produces, as an output 

thereof, the larger one of them; 

said fourth maximum value circuit is coupled to receive 

said second vertical chrominance non-correlation energy 

multiplied by a predetermined coefficient and the vertical 
luminance non-correlation energy multiplied by a 

predetermined coefficient, and produces, as an output 
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thereof, the larger one of them: and 

said second comparator (38) is coupled to receive said 

first vertical chrominance non-correlation energy and the 

output signal of the second maximum value circuit multiplied 

by a predetermined coefficient, and produces an output 

signal which indicates that the vertical non-correlation is 

strong when the former is larger, and which indicates that 

the vertical non-correlation is weak when the latter is 

larger. 

9. A luminance/chrominance separating filter according to 

claim 3 or 5, wherein said judging means comprises: 

a first maximum value circuit (33) for receiving the 

horizontal chrominance non-correlation energy multiplied by 

a predetermined coefficient and the horizontal luminance 

non-correlation energy multiplied by a predetermined 

coefficient, and producing, as an output thereof, the larger 

one of them; 

a second maximum value circuit (34) for receiving the 

vertical chrominance non-correlation energy multiplied by a 

predetermined coefficient and the vertical luminance non­

correlation energy multiplied by a predetermined 

coefficient, and producing, as an output thereof, the larger 

one of them; 

a third maximum value circuit (35) for receiving the 

vertical chrominance non-correlation energy multiplied by a 

predetermined coefficient and the vertical luminance non­

correlation energy multiplied by a predetermined 

coefficient, and producing, as an output thereof, the larger 

one of them; 

a fourth maximum value circuit (35) for receiving the 

vertical chrominance non-correlation energy multiplied by a 

predetermined coefficient and the vertical luminance non­

correlation energy multiplied by a predetermined 
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coefficient. and producing, as an output thereof. the larger 

one of them: 

a first comparator (37) for comparing the output signal 

of said second maximum value circuit with the output signal 

of said first maximum value circuit multiplied by a 

predetermined coefficient, and producing an output signal 

which indicates that the vertical non-correlation is strong 

when the former is larger, and which indicates that the 

vertical non-correlation is weak when the latter is larger; 

a second comparator (38) for comparing the horizontal 

direction chrominance signal non-correlation energy with the 

output signal of the third maximum value circuit multiplied 

by a predetermined coefficient, and producing an output 

signal which indicates that the horizontal non-correlation 

is strong when the former is larger, and which indicates 

that the horizontal non-correlation is weak when the latter 

is larger: 

a third comparator (39) for comparing the horizontal 

luminance non-correlation energy with the output signal of 

the fourth maximum value circuit multiplied by a 

predetermined coefficient, and producing an output signal 

which indicates that the horizontal non-correlation is 

strong when the former is larger, and which indicates that 

the horizontal non-correlation is weak when the latter is 
larger: and 

a decision circuit (40) receiving the output signals of 

the three comparators. determining strength of horizontal 

non-correlation.and vertical non-correlation, causing said 

first chrominance signal selecting means to output said 
first chrominance signal when the vertical non-correlation 
is strong, the second chrominance signal when the horizontal 
non-correlation is strong, and the third chrominance signal 

when neither of these conditions are met, and causing said 

second chrominance signal selecting means (25) to select the 
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output of said second horizontal chrominance extraction 

filter (24). when said first s~lector selects either said 

first or third chrominance signal. 

10. A luminance/chrominance separating filter according to 

claim 9, wherein 
said horizontal chrominance non-correlation energy 

extractor {129) comprises: 

a first horizontal chrominance non-correlation energy 

extractor {29a) responsive to the sample values of said 

specific and reference sampling points for detecting first 

horizontal chrominance non-correlation energy {DCHl) 
consisting primarily of the chrominance signal in the 

horizontal direction; and 
a second horizontal chrominance non-correlation energy 

extractor {29b) responsive to the sample values of said 

specific and reference sampling points for detecting second 

horizontal chrominance non-correlation energy (DCH2) 

consisting primarily of the chrominance signal in the 

horizontal direction; 
said vertical chrominance non-correlation energy 

extractor (131) comprises: 

a first vertical chrominance non-correlation energy 

extractor (31a) responsive to the sample values of said 
reference sampling points for detecting first vertical 

chrominance non-correlation energy (DCVl) consisting 

primarily of the chrominance signal in the vertical 

direction; and 
a second vertical chrominance non~correlation energy 

extractor {31b) responsive to the sample values of said 

reference sampling points for detecting second vertical 

chrominance non-correlation energy (DCV2) consisting 

primarily of the chrominance signal in the vertical 

direction: 
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said first maximum value circuit is coupled to receive 

the first horizontal chrominance non-correlation energy 

multiplied by a predetermined coefficient and the horizontal 
luminance non-correlation energy multiplied by a 
predetermined coefficient, and produces, as an output 

thereof, the larger one of them; 

said second maximum value circuit is coupled to receive 

the first vertical chrominance non-correlation energy 

multiplied by a predetermined coefficient and the vertical 

luminance non-correlation energy multiplied by a 

predetermined coefficient, and produces, as an output 

thereof, the larger one of them; 

said third maximum value circuit is coupled to receive 

the second vertical chrominance non-correlation energy 

multiplied by a predetermined coefficient and the vertical 

luminance non-correlation energy multiplied by a 

predetermined coefficient, and produces, as an output 

thereof, the larger one of them; 

said fourth maximum value circuit is coupled to receive 

the second vertical chrominance. non-correlation energy 

multiplied.by a predetermined coefficient and the vertical 

luminance non-correlation energy multiplied by a 

predetermined coefficient, and produces, as an output 

thereof, the larger one of them: 

said first comparator is coupled to receive the output 

signal of said second maximum value circuit and the output 

signal of said first maximum value circuit multiplied by a 

predetermined coefficient, and produces an output signal 
which indicates that the vertical non-correlation is strong 

when the former is larger, and which indicates that the 

vertical non-correlation is weak when the latter is larger: 

said second comparator is coupled to receive the second 

horizontal direction chrominance signal non-correlation 

energy and the output signal of the third maximum value 
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circuit multiplied by a predetermined coefficient, and 

produces an output signal which indicates that the 

horizontal non-correlation is strong when the former is 

larger. and which indicates that the horizontal non­

correlation is weak when the latter is larger; 

said third comparator is coupled to receive the 

horizontal luminance non-correlation energy and the output 

signal of the fourth maximum value circuit multiplied by a 

·predetermined coefficient, and prqduces an output signal 

which indicates that the horizontal non-correlation is 
strong when the former is larger, and which indicates that 

the horizontal non-correlation is weak when the latter is 

larger. 

11. A luminance/chrominance separating filter according to 

claim 3 or 5, wherein said judging means comprises: 

a first maximum value circuit (33) for receiving the 

horizontal chrominance non-correlation energy multiplied by 

a predetermined coefficient and the horizontal luminance 

non-correlation energy multiplied by a predetermined 

coefficient, and producing, as an output thereof, the larger 

one of them; 

a second maximum value circuit (34) for receiving the 

horizontal chrominance non-correlation energy multiplied by 
a predetermined coefficient and the horizontal luminance 

non-correlation energy multiplied by a predetermined 

coefficient. and producing, as an output thereof, the larger 

one of them; 

a third maximum value circuit (35) for receiving the 

horizontal chromlnance non-correlation energy multiplied by 

a predetermined coefficient and the horizontal luminance 

non-correlation energy multiplied by a predetermined 

coefficient, and producing, as an output thereof, the larger 

one of them; 

116 

11111111111111 111111111111 1111 
* C L M S * 



14181.EU 

an adder (84) for adding the vertical chrominance non­

correlation energy multiplied by a predetermined coefficient 

to the vertical luminance non-correlation energy multiplied 

by a predetermined coefficient, and producing, as an output 

thereof, the sum of them; 

a first comparator (37) for comparing the output signal 

of said first maxim~m value circuit with the output signal 

of said adder multiplied by a predetermined coefficient, and 

producing an output signal which indicates that the 

horizontal non-correlation is strong when the former is 

larger, and which indicates that the horizontal non­

correlation is weak when the latter is larger; 

a second comparator (38) for comparing the vertical 

chrominance non-correlation energy with the output signal of 

the second maximum value circuit multiplied by a 

predetermined coefficient, and producing an output signal 

which indicates that the vertical non-correlation is strong 

when the former is larger, and which indicates that the 

vertical non-correlation is weak when the latter is larger: 

a third comparator (39) for comparing the vertical 

luminance non-correlation energy with the output signal of 

the third maximum value circuit multiplied by a 

predetermined coefficient, and producing an output signal 

which indicates that the vertical non-correlation is strong 

when the former is larger, and which indicates that the 

vertical non-correlation is weak when the latter is larger; 

and 

a decision circuit (40) receiving the output signals of 

the three comparators, determining strength of horizontal 

non-correlation and vertical non-correlation, causing said 

first chrominance signal selecting means to output said 

first chrominance signal when the vertical non-correlation 

is strong, the second chrominance signal when the horizontal 

non-correlation is strong, and the third chrominance signal 

117 

' f llflll If flll lllff 1111111 fllf 
* C L M S * 



14181. EU 

when neither of these conditions are met, and causing said 
second chrominance signal selecting means (25) to select the 

output of said second horizontal chrominance extraction 

filter (24), when said first selector selects either said 

first or third chrominance signal. 

12. A luminance/chrominance separating filter according to 

claim 11, wherein 
said horizontal chrominance non-correlation energy 

extractor (129) comprises: 

a first horizontal chrominance non-correlation energy 

extractor (29a) responsive to the sample values of said 

specific and reference sampling points for detecting first 

horizontal chrominance non-correlation energy (DCHl) 

consisting primarily of the chrominance signal in the 

horizontal direction; and 
a second horizontal chrominance non-correlation energy 

extractor (29b) responsive to the sample values of said 

specifit and reference sampling points for detecting second 

horizontal chrominance non-correlation energy (DCH2) 

consisting primarily of the chrominance signal in the 

horizontal direction; 

said vertical chrominance non-correlation energy 

extractor (131} comprises: 
a first vertical chrominance non-correlation energy 

extractor (31a} responsive to the sample values of said 

reference sampling points for detecting first vertical 

chrominance non-correlation energy (DCVl) consisting 

primarily of the chrominance signal in the vertical 

direction; and 

a second vertical chrominance non-correlation energy 

extractor (31b) responsive to the sample values of said 
reference sampling points for detecting second vertical 
chrominance non-correlation energy CDCV2) consisting 
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said first maximum value circuit is coupled to receive 

the first hprizontal chrominance non-correlation energy 

multiplied by a predetermined coefficient and the horizontal 

luminance non-correlatidn energy multiplied by a 

predetermined coefficient, and produces, as an output 

thereof, the larger one of them; 
said second maximum value circuit is coupled to receive 

the second horizontal chrominance non-correlation energy 

multiplied by a predetermined coefficient and the horizontal 

luminance non-correlation energy multiplied by a 

predetermined coefficient, and produces, as an output 

thereof, the larger one of them; 

said third maximum value circuit is coupled to receive 

the second horizontal chrominance non-correlation energy 

multiplied by a predetermined coefficient and the horizontal 

luminance non-correlation energy multiplied by a 

predetermined coefficient, and produces, as an output 

thereof, the larger one of them; 

said adder is coupled to add the second vertical 

chrominance ~on-correlation energy multiplied by a 

predetermined coefficient to the vertical luminance non­

correlation energy multiplied by a predetermined 

coefficient: and 
said second comparator (38) for comparing the first 

vertical chrominance non-correlation energy with the output 

signal of the second maximum value circuit multiplied by a 

predetermined coefficient, and producing an output signal 

which indicates that the vertical non-correlation is strong 

when the former is larger, and which indicates that the 

vertical non-correlation is weak when the latter is larger. 

13. A luminance/chrominance separating filter according to 
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claim 3 or 5. wherein said judging means comprises: 

an adder (81) for adding the horizontal chrominance 

non-correlation energy multiplied by a predetermined 

coefficient to the horizontal luminance non-correlation 

energy multiplied by a predetermined coefficient, and 

producing, as an output thereof, the sum of them; 
a first maximum value circuit (34) for receiving the 

vertical chrominance non-correlation energy multiplied by a 

predetermined coefficient and the vertical luminance non­

correlation energy multiplied by a predetermined 

coefficient, and producing, as an output thereof, the larger 

one of them; 

a second maximum value circuit (35) for receiving the 

vertical chrominance non-correlation energy multiplied by a 

predetermined coefficient and the vertical luminance non­

correlation energy multiplied by a predetermined 

coefficient, and-producing, as an output thereof, the larger 

one of them; 

a third maximum value circuit (36) for receiving the 

vertical chrominance non-correlation energy multiplied by a 

predetermined coefficient and the vertical luminance non­

correlation energy multiplied by a predetermined 
coefficient, and producing, as an output thereof, the larger 

one of them; 
a first comparator (37) for comparing the output signal 

of said first maximum value circuit with the output signal 

of said adder multiplied by a predetermined coefficient, and 

producing an output signal which indicates that the vertical 

non-correlation is strong when the former is larger, and 

which indicates that the vertical non-correlation is weak 
when the latter is larger; 

a second comparator (38) for comparing the horizontal 

direction chrominance signal non-correlation energy with the 

output signal of the second maximum value circuit multiplied 
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by a predetermined coefficient. and producing an output 

signal whic:h indicates that the horizontal non-correlation 

is strong when the former is larger, and which indicates 

that the horizontal non-correlation is weak when the latter 

is larger: 

a third comparator (39) for comparing the horizontal 

luminance non-correlation energy with the output signal of 

the third maximum value circuit multiplied by a 

predetermined coefficient, and producing an output signal 

which indicates that the horizontal non-correlation is 

strong when the former is larger, and which indicates that 

the horizontal non-correlation is weak when the latter is 

larger; and 

a decision circuit (40) receiving the output signals of 

the three comparators, determining strength of horizontal 

non-correlation and vertical non-correlation, causing said 

first chrominance signal selecting means to output said 

first chrominance signal when the vertical non-correlation 

is strong, the second chrominance signal when the horizontal 

non-correlation is strong, and the third chrominance signal 

when neither of these conditions are met, and causing said 

second chrominance signal selecting means (25) to select the 

output of said second horizontal chrominance extraction 

filter (24), when said first selector selects either said 

first or third chrominance signal. 

14. A luminance/chrominance separating filter according to 

claim 13, wherein 

said horizontal chrominance non-correlation energy 

extractor (129) comprises: 

a first horizontal chrominance non-correlation energy 

extractor (29a) responsive to the sample values of said 

specific and reference sampling points for detecting first 

horizontal chrominance non-correlation energy (DCHl) 
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consisting primarily of the chrominance signal in the 

horizontal direction; and 

a second horizontal chrominance non-correlation energy 

extractor (29b) responsive to the sample values of said 

specific and reference sampling points for detecting second 

horizontal chrominance non-correlation energy (DCH2) 

consisting primarily of the chrominance signal in the 

horizontal direction; 

said vertical chrominance non-correlation energy 

extractor (131) comprises: 

a first vertical chrominance non-correlation energy 

extractor (31a) responsive to the sample values of said 

reference sampling points for detecting first vertical 

chrominance non-correlation energy (DCVl) consisting 

primarily of the chrominance signal in the vertical 

direction: and 

a second vertical chrominance non-correlation energy 

extractor (31b) responsive to the sample values of said 

reference sampling points for detecting second vertical 

chrominance non-correlation energy (DCV2} consisting 

primarily of the chrominance signal in the vertical 

direction; 

said adder is coupled to add the first horizontal 

chrominance non-correlation energy multiplied by a 

predetermined coefficient to the horizontal luminance non­

correlation energy multiplied by a predetermined 

coefficient; 

said first maximum value circuit is coupled to receive 

the first vertical chrominance non-correlation energy 

multiplied by a predetermined coefficient and the vertical 

luminance non-correlation energy multiplied by a 

predetermined coefficient, and produces, as an output 

thereof, the la~ger one bf them; 

said second maximum value circuit is coupled to receive 
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the second vertical chrominance non-correlation energy 

multiplied by a predetermined coefficient and the vertical 
luminance non-correlation energy multiplied by a 
predetermined coefficient, and produces, as an output 

thereof, the larger one of them; 

said third maximum value circuit is coupled to receive 

the second vertical chrominance non-correlation energy 

multiplied by a predeterntl~ed coefficient and the vertical 

luminance non-correlation energy multiplied by a 

predetermined coefficient, and produces, as an output 

thereof, the larger one of them; and 
said second comparator (38) is coupled to receive the 

second horizontal direction chrominance signal non­

correlation energy and the output signal of the second 

maximum value circuit multiplied by a predetermined 

coefficient, and produces an output signal which indicates 

that the horizontal non-correlation is strong when the 

former is larger, and which indicates that the horizontal 

non-correlation is weak when the latter is larger. 

15. A luminance/chrominance separating filter according to 

claim 3 or 5, wherein said judging me~ns comprises: 

a first maximum value circuit {33) for receiving the 

horizontal chrominance non-c_orrelation energy multiplied by 

a predetermined coefficient and the horizontal luminance 

non-correlation energy multiplied by a predetermined 
coefficient. and producing, as an output thereof, the larger 
one of them; 

a first adder (82) for adding the horizontal 

chrominance ·non-correlation energy multiplied by a 

predetermined coefficient to the horizontal luminance non­

correlation energy multiplied by a predetermined 

coefficient. and producing, as an output thereof, the sum of 

them; 
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a second adder ( 8:3) for adding the horizontal 

chrominance non-correlation energy multiplied by a 

predetermined coefficient to the horizontal luminance non­
correlation energy multiplied by a predetermined 

coefficient, and producing, as an output thereof, the sum of 

them; 

a second maximum value circuit (36) for receiving the 

vertical chrominance non-correlation energy multiplied by a 

predetermined co~fficient and.the vertical luminance non­

correla ti on energy multiplied by a predeterrnined 
coefficient, and producing, as an output thereof, the larger 

one of them: 

a first comparator {37) for comparing the output signal 

of said first maximum value circuit with the output signal 

of said second maximum value circuit multiplied by a 

predetermined coefficient, and producing an output signal 

which indicates that the horizontal non-correlation is 

strong when the former is larger, and which indicates that 

the horizontal non-correlation is weak when the latter is 

larger: 

a second comparator {38) for comparing the vertical 

chrominance non-correlation energy with the output signal of 

the first adder multiplied by a predetermined coefficient, 

and producing an output signal which indicates that the 

vertical non-correlation is strong when the former is 

larger, and which indicates that the vertical non­
correlation is weak when the latter is larger; 

a third comparator {39) for comparing the vertical 

luminance non-correlation energy with the output signal of 

the second adder multiplied by a predetermined coefficient, 
and producing an output signal which indicates that the 

vertical non-correlation is Strong when the former is 

larger, and which indicates that the vertical non­

correlation is weak when the latter is larger; and 
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a decision circuit (40) receiving the output signals of 

the three comparators. determining strength of horizontal 

non-correlation and vertical non-correlation, causing said 

first chrominance signal selecting means to output said 

first chrominance signal when the vertical non-correlation 

is strong, the second chrominance signal when the horizontal 

non-correlation is strong, and the third chrominance signal 

when neither of these conditions are met, and causing said 

second chrominance signal selecting means (25) to select the 

output of said second horizontal chrominance extraction 

filter (24), when said first selector selects either said 

first or third chrominance signal. 

16. A luminance/chrominance separating filter according to 

claim 15, wherein 

said horizontal chrominance non-correlation energy 
extractor (129) comprises: 

a first horizontal chrominance non-correlation energy 

extractor (29a) responsive to the sample values of said 

specific and reference sampling points for detecting first 

horizontal chrominance non-correlation energy (DCHl) 

consisting primarily of the chrominance signal in the 

horizontal direction; and 

a second horizontal chrominance non-correlation energy 
extractor (29b) responsive to the sample values of said 
specific and reference sampling points for detecting second 

horizontal chrominance non-correlation energy (DCH2) 

consisting primarily of the chrominance signal in the 

horizontal direction: 

said vertical chrori1inance non-correlation energy 

extractor (131) comprises: 

a first vertical chrominance non-correlation energy 
extractor (31a) responsive to the sample values of said 

reference sampling points for detecting first vertical 
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chrominance non-correlation energy (DCVl} consisting 

primarily of the chrominance signal in the vertical 

direction; and 

a second vertical chrominance non-correlation energy 

extractor (31b} responsive to the sample values of said 

reference sampling points for detecting second vertical 

chrominance non-correlation energy (DCV2} consisting 

primarily of the chrominance signal in the vertical 

direction; 

said first maximum value circuit is coupled to receive 

the second horizontal chrominance non-correlation energy 

multiplied by a predetermined coefficient and the horizontal 

luminance non-correlation energy.multiplied by a 

predetermined coefficient, and produces, as an output 

thereof, the larger one of them: 

said first adder is coupled. to add the first horizontal 

chrominance non-correlation energy multiplied by a 

predetermined coefficient to the horizontal luminance non­

correlation energy multiplied by a predetermined 

coefficient; 

said second adder is coupled to add the first 

horizontal chrominance non-correlation energy multiplied by 

a predetermined coefficient to the horizontal luminance non­

correlation energy multiplied by a predetermined 

coefficient; 

said second maximum value circuit is coupled to receive 

the second vertical chrominance non-correlation energy 

multiplied by a predetermined coefficient and the vertical 

luminance non-correlation energy multiplied by a 

predetermined coefficient, and produces, as an output 

thereof, the larger one of them; and 

said second comparator (38) is coupled to receive the 

first vertical chrominance non-correlation energy and the 

output signal of the first adder multiplied by a 
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predetermined coefficient. and produces an output signal 

which indicates that the \'ertical non-correlation is strong 

when the former is larger. and which indicates that the 

vertical non-correlation is weak when the latter is larger. 

17. A luminance/chrominance separating filter according to 

claim 3 or 5, wherein said judging means comprises: 

a first maximum value circuit (33) for receiving the 

horizontal chrominance non-correlation energy multiplied by 

a predetermined coefficient and the horizontal luminance 

non-correlation energy multiplied by a predetermined 

coefficient, and producing, as an output thereof, the larger 

one of them; 

a first adder (82) for adding the vertical chrominance 

non-correlation energy multiplied by a predetermined 

coefficient to the vertical luminance non-correlation energy 

multiplied by a predetermined coefficient, and producing, as 

an output thereof, the sum of them; 

a second adder (83) for adding the vertical chrominance 

non-correlation energy multiplied by a predetermined 

coefficient to the vertical luminance non-correlation energy 

multiplied by a predetermined coefficient, and producing, as 

an output thereof, the sum of them: 

a second maximum value circuit (36) for receiving the 
vertical chrominance non-correlation energy multiplied by a 

predetermined coefficient and the vertical luminance non­

correlation energy multiplied by a predetermined 

coefficient, and producing, as an output thereof, the larger 

one of them; 

a first comparator (37) for comparing the output signal 

of said first adder with the output signal of said first 

maximum value circuit multiplied by a predetermined 

coefficient, and producing an output signal which indicates 

that the vertical non-correlation is strong when the former 
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is larger. and which indicates that the vertical non­

correlation is weak when the latter ls larger; 

a second comparator (38) for comparing the horizontal 

direction chrominance signal non-correlation energy with the 

output signal of the second adder multiplied by a 

predetermined coefficient, and producing an output signal 

which indicates that the horizontal non-correlation is 

strong when the former is larger, and which indicates that 

the horizontal non-correlation is weak when the latter is 

larger; 

a third comparator (39) for comparing the horizontal 

luminance non-correlation energy with the output signal of 

the second maximum value circuit multiplied by a 

predetermined coefficient, and producing an output signal 

which indicates that the horizontal non-correlation is 

strong when the former is larger, and which indicates that 

the horizontal non-correlation is weak when the latter is 

larger; and 

a decision circuit (40} receiving the output signals of 

the three comparators, determining strength of horizontal 

non-correlation and vertical non-correlation, causing said 

first chrominance signal selecting means to output said 

first chrominance signal when the vertical non-correlation 

is strong, the second chrominance signal when the horizontal 

non-correlation is strong, and the third chrominance signal 

when neither of these conditions are met, and causing said 

second chrominance signal selecting means (25) to select the 

output of said second horizontal chrominance extraction 

filter (24), when said first selector selects either said 

first or third chrominance signal. 

18. A luminance/chrominance separating filter according to 

claim 17. wherein 

said horizontal chrominance non-correlation energy 
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extractor (129) comprises: 

a first horizontal chrominance non-correlation energy 

extractor (29a) responsive to the sample values of said 

specific and reference sampling points for detecting first 

horizontal chrominance non-correlation energy (DCHl) 

consisting primarily of the chrominance signal in the 

horizontal direction: and 

a second horizontal chrominance non-correlation energy 

extractor (29b) responsive to the sample values of' said 

specific and reference sampling points for detecting second 

horizontal chrominance non-correlation energy (DCH2) 

consisting primarily of the chrominance signal in the 

horizontal direction; 

said vertical chrominance non-correlation energy 

extractor (131) comprises: 

a first vertical chrominance non-correlation energy 

extractor (31a) responsive to the sample values of said 

reference sampling points for detecting first vertical 

chrominance non-correlation energy (DCVl) consisting 

primarily of the chrominance signal in the vertical 

direction; and 

a second vertical chrominance non-correlation energy 

extractor (31b) responsive to the sample values of said 

reference sampling points for detecting second vertical 

chrominance non-correlation energy (DCV2) consisting 

primarily of the chrominance signal in the vertical 

direction; 

said first maximum value circuit is coupled to receive 

the first horizontal chrominance non-correlation energy 

multiplied by a predetermined coefficient and the horizontal 

luminance non-correlation energy multiplied by a 

predetermined coefficient, and produces, as an output 

thereof, the larger one of them; 

said first adder is coupled to add the first vertical 
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chrominance non-correlation energy ~ultiplied by u 

predetermined coefficient to the vertical luminance non­

correla tion energy multiplied by n predetermined 

coefficient; 
said second adder is cciupled to add the second vertical 

chrominance non-correlation energy multiplied by a 

predetermined coefficient to the vertical luminance non­

correlation energy multiplied by a predetermined 

coefficient; 

said second maximum value circuit is coupled to receive 

the second vertical chrominance non-correlation energy 
multiplied by a predetermined coefficient and the vertical 

luminance non-correlation energy multiplied by a 

predetermined coefficient, and produces, as an output 

thereof, the larger one of them; and 

said second comparator (38) is coupled to receive the 

second horizontal direction chrominance signal non­

correlation energy and the output signal of the second adder 

multiplied by a predetermined coefficient, and produces an 

output signal which indicates that the horizontal non­
correlation is strong when the former is larger, and which 

indicates that the horizontal non-correlation is weak when 

the latter is larger. 

19. A luminance/chrominance separating filter according to 

claim 3 or 5, wherein said judging means comprises: 

a maximum value circuit (33} for receiving the 
horizontal chrominance non-correlation energy multiplied by 
a predetermined coefficient and the horizontal luminance 

non-correlation ene~gy multiplied by a predetermined 

coefficient, and producing, as an output thereof, the larger 

one of them: 

a first adder (82) for adding the horizontal 

chrominance non-correlation energy multiplied by a 
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predetermined coefficient to the horizontal luminance non­

correlation energy multiplied by.a predetermined 
coefficient, and producing, as an output thereof, the sum of 

them: 
a second adder (83) for adding the horizontal 

chrominance non-correlation energy multiplied by a 

predetermined coefficient to the horizontal luminance non­

correlation energy multiplied by a predetermined 

coefficient, and producing, as ~n output thereof, the sum of 

them; 
a third adder (84) for adding the vertical chrominance 

non-correlation energy multiplied by a predetermined 

coefficient to the vertical luminance non-correlation energy 

multiplied by a predetermined coefficient, and producing, as 

an output thereof, the sum of them; 

a first comparator (37) for comparing the output signal 

of said maximum value circuit with the output signal of said 

third adder multiplied by a predetermined coefficient, and 
producing an output signal which indicates that the 

horizontal non-correlation is strong when the former is 

larger, and which indicates that the horizontal non­

correlation is weak when the latter is la~~er: 

a second comparator (38) for comparing the vertical 
chromlnance non-correlation energy with the output signal of 

the first adder multiplied by a predetermined coefficient, 

and producing an output signal which indicates that the 

vertical non-correlation is strong when the former is 
larger, and which indicates that the vertical non­

correlation is weak when the latter is larger; 

a third comparator (39) for comparing the vertical 

luminance non-correlation energy with the output signal of 

the second adder multiplied by a predetermined coefficient. 

and producing an output signal which indicates that the 

vertical non-correlation is strong when the former is 
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a decision circuit (40) receiving the output signals of 

the three comparators, determi11ing strength of horizontal 

non-correlation and vertical non-correlation, causing said 

first chrominance signal selecting means to output said 

first chrominance signal when the vertical non-correlation 

ls strong, the second ~hrominance signal when the horizontal 

non-correlation is strong, and the third chrominance signal 

when neither of these conditions are met, and causing said 

second chrominance signal selecting means (25) to select the 

output of said second horizontal chrominance extraction 

filter (24). when said first selector selects either said 

first or third chrominance signal. 

20. A luminance/chrominance separating filter according to 

claim 19, wherein 

said horizontal chrominance non-correlation energy 

extractor (129) comprises: 

a first horizontal chrominance non-correlation energy 

extractor (29a) responsive to the sample values of said 

specific and reference sampling points for detecting first 

horizontal chrominance non-correlation energy (DCHl) 

consisting primarily of the chrominance signal in the 

horizontal direction; and 

a second horizontal chrominance non-correlation energy 

extractor (29b) responsive to the sample values of said 

specific and reference sampling points for detecting second 

horizontal chrominance non-correlation energy (DCH2) 

consisting primarily of the chrominance signal in the 

horizontal direction; 

said vertical chrominance non-correlation energy 

extractor (131) comprises: 

a first vertical chrominance non-correlation energy 
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extractor (31a) responsive to the sample values of said 

reference sampling points ·for detec:ting first vertical 

chromirtance non-correlation energy (DCVl) consisting 

primarily of the chrominance signal in the vertical 

direction; and 

a second vertical chrominance non-correlation energy 

extractor (3lb) responsive to the sample values of said 

reference sampling points for detecting second vertical 

chrominance non-correlation energy (DCV2) consisting 

primarily of the chrominance signal in the vertical 

direction; 

said maximum value circuit is coupled to receive the 

second horizontal chrominance non-co~relation energy· 

multiplied by a predetermined coefficient and the horizontal 

luminance non-correlation energy multiplied by a 

predetermined coefficient, and produces, as an output 

thereof, the larger one of them; 

said first adder is co~pled to add the first horizontal 

chrominance non-correlation energy multiplied by a 

predetermined coefficient to the horizontal luminance non­

correlation energy multiplied by a predetermined 

coefficient; 

said second adder is coupled to add the first 

horizontal chrominance non-correlatiori energy multiplied by 

a predetermined coefficient to the horizontal luminance non­

correlation energy multiplied by a predetermined 

coefficient; 

said third adder is coupled to add the second vertical 

chrominance non-correlation energy multiplied by a 

predetermined coefficient to the vertical luminance non­

correlation energy multiplied by a predetermined 

coefficient; and 

said second comparator (38) is coupled to receive the 

first vertical chrominance non-correlation energy and the 
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output signal of the first adder multiplied by a 

predetermined coefficient, and produces an output signal 

which indicates that the vertical non-correlation is strong 

when the former is larger, and which indicates that the 

vertical non-correlation is weak when·the latter is larger. 

21 .. A luminance/chrominance separating filter according to 
claim 3 or 5, wherein said judging means comprises: 

a first adder (81) for adding the horizontal 

chromlnance non-correlation energy multiplied by a 

predetermined coefficient to the horizontal luminance non­

correlation energy multiplied by a predetermined 

coefficient, and producing. as an output thereof, the sum of 

them; 
a second adder (82) for adding the vertical chrominance 

non-correlation energy multiplied by a predetermined 

coefficient to the vertical luminance non-correlation energy 

multiplied by a predetermined coeffic1ent. and producing, as 

·an output thereof, the sum of them; 

a third adder (83) for adding th~ vertical chrominance 

non-correlation energy multiplied by a predetermined 

coefficient to the vertical luminance non-correlation energy 
multiplied by a predetermined coefficient, and producing, as 

an output thereof, the sum of them; 
a maximum value circuit (36) coupled to receive the 

vertical chrominance non-correlation energy multiplied by a 

predetermined coefficient and the vertical luminance non­

correlation energy multiplied by a predetermined 

coefficient, and producing, as an output thereof, the larger 

one of them: 
a first comparator (37) for comparing the output signal 

of said second adder with the output signal of said first 

adder multiplied by a predetermined coefficient, and 

producing an output signal which indicates that the vertical 
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non-correlation is strong when the former is larger. and 

which indicates that the vertical non-correlation is weak 

when the latter is larger; 

a second comparator (38) for cbmparing the horizontal 

direction chrominance signal non-correlation energy with the 

output signal of the third adder multiplied by a 

predetermined coeffi~ient, and producing an output signal 

which indicates that the hcirizontal non-correlation is 

strong when the former is larger, and which indicates that 

the horizontal non-correlation is weak when the latter is 

larger: 

a third comparator (39) for comparing the horizontal 

luminance non-correlation energy with the output signal of 

the maximum value circuit multiplied by a predetermined 

coefficient, and producing an output signal which indicates 

that the horizontal non-correlation is strong when the 

former is larger, and which indicates that the horizontal 

non-correlation is weak when the latter is larger; and 

a decision circuit (40) receiving the output signals of 

the three comparators, determining strength of horizontal 

non-correlation and vertical non-correlation, causing said 

first chrominance signal selecting means to output said 

first chrominance signal when the vertical non-correlation 

is strong, the second chrominance signal when the horizontal 

non-correlation is strong, and the third chrominance signal 

when neither of' these conditions are met, and causing said 

second chrominance signal selecting means (25) to select the 

output of said second horizontal chrominance extraction 

filter (24), when said first selector selects either said 

first or third chrominance signal. 

22. A luminance/chrominance separating filter according to 

claim 21. wherein 

said horizontal chrominance non-correlation energy 

135 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ l\I\ 
* C L M S 



iiliUlr 
-~ -~· . . . . , .. 

14181.EU 

extractor (129) comprises: 
a first horizontal chrominanc:e non-correlation energy 

extractor (29a) responsive xo the sample values of said 
specific and reference sampling points for detecting first 
horizontal chrominance non-correlation energy (DCHl) 
consisting primarily of the chrominance signal in the 
horizontal direction; and 

a second horizontal chrominance non-correlation energy 
extractor (29b) responsive to 'the sample values of said 
specific and reference sampling points for detecting second 
horizontal chrominance non-correlation energy {DCH2) 
consisting primarily of the chrominance signal in the 
horizontal direction; 

said vertical chrominance non-correlation energy 
extractor (131) comprises: 

a first vertical chrominance non-correlation energy 
extractor {3la) responsive to the sample values of said 
reference sampling points for detecting first vertical 
chrominance non-correlation energy (DCVl) consisting 
primarily of the chrominance signal in the vertical 
direction; and 

a second vertical chrominance non-correlation energy 
extractor (31b) responsive to the sample values of said 
reference sampling points for detecting second vertical 
chrominance non-correlation energy (DCV2) consisting 
primarily of the chrominance signal in the vertical 
direction; 

said first adder is coupled to add the first horizontal 
chrominance non-correlation energy multiplied by a 
predetermined coefficient to the horizontal luminance non­
correlation energy multiplied by.a predetermined 
coefficient; 

said second adder is coupled to add the first vertical 
chrominance non-correlation energy multiplied by a 
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predetermined coef'f'icient to the vertical luminance non­

correlation energy multiplied by a predetermined 

coefficient: 

said third adder is coupled to add the second vertical 

chrominance non-correlation energy multiplied by a 

predetermined coefficient to the vertical luminance non­

correlation energy multiplied by a predetermined 

coefficient; 

said maximum value circuit is coupled to receive the 

second vertical chrominance non-correlation energy 

multiplied by a predetermined coefficient and the vertical 

luminance non-correlation energy multiplied by a 

predetermined coefficient, and produ~es, as an output 

thereof, the larger one of them; and 

said second comparator (38) is coupled to receive the 

second horizontal direction chrorninance signal non­

correlation energy and the output signal of the third adder 

multiplied by a predetermined coefficient, and produces an 

output signal which indicates that the horizontal non­

correlation is strong when the former is larger, and which 

indicates that the horizontal non-correlation is weak when 

the latter is larger. 

23. A luminance/chrominance separating filter according to 

any one of calims 7 to 22, further comprising: 

a first delay circuit for delaying the output signal 

of the first comparator by a time length (1/2fsc) half a 

period of the color subcarrier to produce a first delayed 

output signal: 

a second delay circuit for delaying the output signal 

of the second comparator by said time length to produce a 

second delayed output signal; 

a third delay circuit for delaying the output signal 

of the third comparator by said time length to produce a 
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third delayed output signal; 
a fourth delay circuit for delaying the output signal 

of the third delay circuit by s~id time length to produce a 
fourth delayed output signal; 

an AND circuit for producing a logical product of the 
output signal of the third comparator, said third delayed 
output signal and said fourth delayed output signal; 

wherein said decision circuit receives said first, and 
second delayed output signals. and said logical product, and 
determines strength of the horizontal non-correlation and 
the vertical non-correlation on the basis of said first and 
second delayed signals and said logical product. 
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24. Apparatus for separating a chrominance --cornpo-zien."t 
from a luminance component of a composite colour video 

or television signal, wherein the apparatus is 

operable to extract a chrominance component from the 

composite signal by a process selected from a 

plurality of extraction processes, the plurality of 

extraction processes including at least a first 

extraction process comprising extracting frequency 

components ~orresponding to colour sub-carrier 

components in a first video direction, and a second 

extraction process comprising extracting frequency 

components corresponding to colour sub-carrier 

components in a second video direction, and wherein 

the apparatus is operable to control selectively a 

frequency band characteristic of an extracted 

chrominance signal derived using the selected 

extraction process, depending on which of the 

extraction processes is used. 

25. Apparatus according to claim 24, wherein the 

apparatus is operable to produce a luminance component 

output by subtracting from the composite signal a 

subtraction signal derived from the aforementioned 

extracted signal. 

26. Apparatus according to claim 24, wherein the 
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apparatus is operable to produce a basic extracted 

signal using the selected extraction process but 

without the aforementioned selective controlling of 

the frequency band characteristic, and wherein the 

apparatus is operable to produce a chrominance 

component output based on the first mentioned 

extracted signal, and to use the basic extracted 

signal as a subtraction signal for producing a 

luminance component output from the composite signal. 

27. Apparatus according to any one of claims 24 to 

26, wherein the selective control of the frequency 

band characteristic of the extracted signal is 

operative when the selected extraction process 

extracts frequency components corresponding to colour 

sub-carrier components in a video direction having a 

direction component in the horizontal direction. 

28. Apparatus according to claim 27, wherein the 

selective control o! the frequency band characteristic 

comprises processing an extracted signal after the 

selected extraction process by using a filter having 

a narrower horizontal frequency band characteristic 

than that of said extraction process. 

29. A method for separating a chrominance component 
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from a luminance component of a composite colour video 

or television signal, the method comprising extracting 

a chrominance component by a selected one of a 

plurality of available extraction processes, the 

plurality of extraction processes including at least 

a first extraction process comprising extracting 

frequency components corresponding to colour sub-

carrier components in a first video direction, and a 

second extraction process comprising extracting video 

components corresponding to colour sub-carrier 

components in a second video direction, the method 

further comprising selectively controlling a frequency 

band characteristic of an extracted chrominance signal 

derived using the selected extraction process, 

depending on which of the extraction processes is 

used. 

30. Apparatus for producing a luminance signal output 

and a chrominance signal output from a composite 

colour video or television signal, wherein the 

apparatus is operable to produce an extracted 

chrominance signal and a subtraction signal from the 

composite signal by a process selected from a 

plurality of extraction processes, the plurality of 

extraction processes including at least a first 

extraction process comprising extracting frequency 
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components corresponding to colour sub-carrier 

components in a first video direction, and a second 

extraction process comprising extracting frequency 

components corresponding to colour sub-carrier 

components in a second video direction, and wherein 

the apparatus is operable to produce the luminance 

signal output based on the composite signal and on the 

subtraction signal, and wherein the apparatus is 

further operable to produce selectively a difference 

between the chrominance signal and the subtraction 

signal in terms of their respective frequency band 

characteristic, depending on which of the extraction 

processes is used. 

31. Apparatus for separating a chrominance component 

from a luminance component of a composite colour video 

or television signal, the apparatus being 

substantially as hereiribefore described with reference 

to any of Figures 1-42 of the accompanying drawings. 

32. A method for separating a chrominance component 

from a luminance component of a composite colour video 

or television signal, the method being substantially 

as hereiribefore described with reference .to any of 

Figures 1-42 of the accompanying drawings. 

142 

----- -·-

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \II\ 
* C L M S 


