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(54) Luminance signal and chrominance signal separating circuit

(57) In a signal processing circuit for separating a
color video signal into a luminance signal and a chromi-
nance signal, whether the correlation relating to the high
frequency component of luminance signal and chromi-
nance signal of color video input signal is high or low
before and after one horizontal scanning period is de-
tected by a vertical correlation detecting circuit, and the
presence or absence of correlation of the detected out-
put signal in the horizontal scanning line is detected by
a horizontal correlation detecting circuit. The output sig-

nal of the horizontal correlation detecting circuit before
and after one horizontal scanning period is supplied into
a logic circuit, and depending on the gate output signal
obtained therein, the high frequency component of lu-
minance signal and chrominance signal before and after
one horizontal scanning period are processed in an op-
eration processing circuit, and a chrominance signal is
delivered. Furthermore, this chrominance signal can be
obtained through a variable filter circuit capable of
changing over the band pass characteristic depending
on the output signal of the logic circuit.



EP 1 202 581 A2

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to a luminance
signal and chrominance signal separating circuit for
separating composite color video signal of NTSC color
television system into luminance signal and chromi-
nance signal.

BACKGROUND ART

[0002] A composite video signal of NTSC system is
composed by superposing a chrominance signal on a
luminance signal in an interleaving relation. It hence re-
quires a process of separating the two signals, but if a
chrominance signal component is mixed in the separat-
ed luminance signal, it appears as dot interference
(caused by chrominance signal) on the screen, or if a
luminance signal component is mixed in the chromi-
nance signal, it results in cross color interference, and
it is therefore ideal to separate them without causing
such mixing. As a method of separating, recently, it is
the mainstream to separate by a comb filter using a 1H
(H being a horizontal scanning period) delay circuit.
[0003] Fig. 6 is a schematic diagram showing an ex-
ample of signal processing circuit for separating a com-
posite video signal of a conventional NTSC color televi-
sion system into luminance signal and chrominance sig-
nal (hereinafter called Y/C separation). In Fig. 6, a video
signal 701 is entered, and is fed into a 1H delay circuit
CCD HDL 702 of CCD (charge coupled device), and is
delayed by a horizontal scanning period, and the 1H de-
layed signal is delivered from the 1H delay circuit 702
into a subtractor 703. In the subtractor 703, the input
video signal 701 is also supplied, it is subtracted in re-
lation to the 1H delayed signal. As known well, since the
chrominance signal is inverted in phase, according to
the principle of interleaving, in every adjacent scanning
line, and therefore if the video signal has correlation be-
tween lines, the luminance signals are mutually can-
celed by the subtraction process, and the component of
chrominance signal is separated as the output signal of
the subtractor 703.
[0004] On the other hand, the input video signal 701
is also supplied into a subtractor 704. The subtractor
704 is also provided with a chrominance signal obtained
by passing the output signal of the subtractor 703
through a band pass filter circuit BPF 705, and therefore
by subtracting this chrominance signal from the video
signal 701, only the luminance signal is separated and
obtained.
[0005] This operating function is the principle of sep-
aration of luminance signal and chrominance signal by
the known comb filter. However, since perfect separa-
tion is impossible in the position not having correlation
between signals (between lines) before and after 1H,
dot interference or cross color interference may occur.

Accordingly, by detecting a signal not separated in a
comb filter circuit, it is attempted to process so as to de-
crease such interference.
[0006] That is, in the prior art in Fig. 6, the output sig-
nal of the subtractor 703 is supplied into a low pass filter
LPF 711 and a band pass filter BPF 713, and a lumi-
nance signal component of lower frequency than the
chrominance signal component is taken out from the
LPF 711, and a chrominance signal component is taken
out from the BPF 713. If there is no correlation in signal
between lines, the luminance signal component is is-
sued through the LPF 711, and is put into a YL correla-
tion detecting circuit 712, and a signal showing absence
of correlation is issued from the YL correlation detecting
circuit 712.
[0007] On the other hand, if the entered video signal
has a chrominance signal, a chrominance signal com-
ponent is issued from the BPF 713, and is put into a
chrominance detecting circuit 714. This chrominance
detecting circuit, if the chrominance signal component
is entered, issues a signal showing its detection.
[0008] Between thus obtained no-correlation detec-
tion signal and the detection signal of chrominance sig-
nal, the AND(logical operation) is calculated in an AND
circuit 715. By the output signal of the AND circuit 715,
switch operations of trap circuit 707 and switch circuit
706 are controlled.
[0009] That is, if there is no correlation in signal be-
tween lines and a chrominance signal is present, a
switch 708 of the trap circuit is closed, and the chromi-
nance signal component superposed on the luminance
signal is removed by the trap effect, so that the dot in-
terference is lessened. At this time, the switch circuit 706
operates so that a chrominance signal may be directly
obtained from the video input signal 701.
[0010] However, since the chrominance signal is de-
tected directly from the signal obtained from the output
signal of the subtractor 703 in Fig. 6 through the BPF
713, if there is no correlation between lines, a luminance
signal component is present in the output signal of the
subtractor 703, and hence the precision of chrominance
signal detection is lowered. Accordingly, depending on
the pattern of the image, the Y/C separation may not be
realized at high precision.
[0011] To enhance the precision further, in a prior art,
for example, the luminance signal obtained in the comb
filter circuit is passed again through other comb filter cir-
cuit, and presence or absence of chrominance signal
component contained in the luminance signal is detect-
ed (not shown in a drawing). In this case, however, one
more 1H delay circuit for color video signal is needed,
and the cost is increased.
[0012] If there is no correlation in signal between
lines, as mentioned above, since a luminance signal
component is contained in the chrominance signal ob-
tained from the output signal of the subtractor 703 in Fig.
6, it is passed through the band pass filter circuit BPF
705, and the cross color interference is lessened. Al-
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though such filter circuit can lessen the cross color in-
terference in the narrower band characteristic, the tran-
sient characteristic of chrominance signal is impaired,
and the response of chrominance signal is sacrificed in
the signal high in correlation between lines and free from
cross color interference.

DISCLOSURE OF THE INVENTION

[0013] The invention is intended to process signal in
order to solve the above problems, more specifically,
and presents a luminance signal and chrominance sig-
nal separating circuit for separating color video signal
into luminance signal and chrominance signal in a circuit
system comprising a first band pass filter for obtaining
a first signal by passing a predetermined band width of
a color video signal through said first band pass filter, a
first 1H delay circuit for delaying said color video signal
by one horizontal scanning period and a second band
pass filter for obtaining a second signal by receiving the
output signal from said first 1H delay circuit and passing
said predetermined band width of the delayed color sig-
nal, thereby taking out a chrominance signal from said
first signal and second signal.
[0014] In the above-explained circuit system, a first
aspect of the invention is characterized in that it com-
prises:

a correlation detecting circuit for detecting the cor-
relation between said first signal and second signal;
a second 1H delay circuit for delaying the output sig-
nal from said correlation detecting circuit by one
horizontal scanning period;
a first logic circuit for receiving the output signal
from said correlation detecting circuit and the output
signal from said second 1H delay circuit, and per-
forming a logical operation; and
an operation processing circuit for receiving said
first signal and second signal, and taking out a
chrominance signal from the difference between
said first signal and second signal or from the first
signal only, depending on the output signal of said
first logic circuit.

[0015] According to the invention, whether the color
video signal has a correlation before and after one hor-
izontal scanning period, or not having correlation, by de-
tecting the absence of correlation at high precision, the
signal processing circuit capable of separating into lu-
minance signal and chrominance signal can be present-
ed.
[0016] The second aspect of the invention is charac-
terized in that the correlation detecting circuit described
in the first aspect comprises:

a vertical correlation detecting circuit for detecting
the vertical correlation of said first signal and sec-
ond signal; and

a horizontal correlation detecting circuit for receiv-
ing the output signal from said vertical correlation
detecting circuit, detecting the correlation in the hor-
izontal scanning period of the entered signal, and
outputting to said second 1H delay circuit.

[0017] The third aspect of the invention is character-
ized in further comprising to the first aspect:

a second logic circuit for receiving the output signal
from said correlation detecting circuit and the output
signal from said second 1H delay circuit, and per-
forming a logical operation; and
a variable filter for receiving the output signal from
said operation processing circuit and changing over
the band passing characteristic depending on the
output signal of said second logic circuit.

[0018] According to this aspect, same as in the inven-
tion as set forth in the first aspect, if there is no correla-
tion in the color video signal between lines, absence of
correlation can be detected at high precision, and in the
absence of correlation, the separated chrominance sig-
nal is passed into the band pass filter circuit of narrow
band, and the cross color interference on the screen is
reduced, and if the correlation is high, by passing into
the band pass filter circuit of wide band, deterioration of
transient characteristic of chrominance signal can be
prevented.
[0019] The fourth aspect of the invention is character-
ized in that the vertical correlation detecting circuit of the
second aspect comprises:

a first adder for summing up said first signal and
second signal; and
a comparator for comparing the output signal of said
first adder and a reference signal, and outputting
the result of comparison.

[0020] The fifth aspect of the invention is character-
ized in that the horizontal correlation detecting circuit of
the second aspect judges as the presence of horizontal
correlation when a plurality of signals, which are output-
ted from said vertical correlation circuit changed by time
TL corresponding to half wavelength of color subcarrier,
continuously correlate to each other.
[0021] The sixth aspect is characterized in that the
horizontal correlation detecting circuit of the fifth aspect
comprises:

a first delay circuit for receiving the output signal
from said vertical correlation detecting circuit, and
delaying by said time TL;
a second to m-th delay circuit and a (m+1)-th to n-
th delay circuit connected to said first delay circuit
in series for delaying the output signal of delay cir-
cuit by said time TL, respectively;
a first multi-input AND gate circuit for receiving the
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output signals of said first delay circuit to m-th delay
circuit;
a second multi-input AND gate circuit for receiving
the output signals of said (m+1)-th to n-th delay cir-
cuit; and
an OR gate circuit for receiving the output signal of
said first multi-input AND gate circuit and the output
signal of said second multi-input AND gate circuit.

[0022] The seventh aspect is characterized in that the
operation processing circuit of the first aspect compris-
es:

a phase inverting circuit for inverting the phase of
output signal of said second band pass filter;
a first changeover circuit for receiving the output
signal of said phase inverting circuit and the output
signal of said first band pass filter as input signals,
and selecting and taking out either signal of said in-
put signals by the output of said first logic circuit;
a second adder for adding the output signal from
said first changeover circuit and the output signal
from said first band pass filter; and
an amplitude adjusting circuit for reducing the out-
put signal of said second adder circuit to 1/2.

[0023] The eighth aspect is characterized in that the
first logic circuit of the first aspect is formed of an AND
gate circuit having an input terminal of negative logic at
a first end and an ordinary input terminal of positive logic
at a second end, and the output signal of said correlation
detecting circuit is supplied into said input terminal of
negative logic, and the output of said second 1H delay
circuit is supplied into the input terminal of positive logic.
[0024] The ninth aspect is characterized in that the
variable filter of the third aspect comprises:

a band pass filter of narrow band;
a band pass filter of wide band having a wider band
than the narrow band; and
a second changeover circuit for changing over and
issuing either one of the output signal of said band
pass filter of narrow band or the output signal of said
band pass filter of wider band, by the output signal
of said second logic circuit.

[0025] According to this aspect, same as in the inven-
tion as set forth in the other aspects, if there is no cor-
relation in the color signal between lines, absence of
correlation can be detected at high precision, and in the
absence of correlation to the chrominance signal ob-
tained through a conventional comb filter circuit, the
chrominance signal is passed into the band pass filter
circuit of narrow band, and the cross color interference
on the screen is reduced, and if the correlation is high,
by passing into the band pass filter circuit of wide band,
deterioration of transient characteristic of chrominance
signal can be prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Fig. 1 is a block diagram of a signal processing
circuit for separating a color video signal into a lumi-
nance signal and a chrominance signal in an example
of embodiment 1 of the invention.
[0027] Fig. 2 is a block diagram showing a specific cir-
cuit of the example shown in Fig. 1.
[0028] Fig. 3 (a) to Fig. 3 (e) are parts of signal wave-
forms shown in the scanning line sequence for explain-
ing the operating function of constituent elements in the
case of input of signal free from correlation between
lines in the example shown in Fig. 2.
[0029] Fig. 4 is a block diagram of an example of em-
bodiment 2 of the invention.
[0030] Fig. 5 is a table showing processing method of
operation processing circuit in the block diagram of the
example shown in Fig. 1.
[0031] Fig. 6 is a block diagram of a conventional ex-
ample explaining a prior art.

EXEMPLARY EMBODIMENTS OF THE PRESENT
INVENTION

[0032] Referring now to the drawings, embodiments
of the invention are described below. Fig. 1 is a block
diagram of a signal processing circuit for Y/C separation
showing a first embodiment of the invention.
[0033] In Fig. 1, when a video input signal 100 is fed
in from an input terminal, it is supplied into a 1H delay
circuit HDL 101, a BPF 102, and a subtractor 109. At
this time, the signal passing through the HDL 101, that
is, the video signal entered one horizontal scanning pe-
riod before is supplied into a BPF 103. The output signal
of the BPF 102 and the output signal of the BPF 103 are
both supplied into a vertical correlation detecting circuit
104, and herein presence or absence of correlation of
the two signals between lines is detected. For the ease
of explanation of the operating function of the constitu-
ent elements shown in Fig. 1, an example of input of a
known color bar signal is described below.
[0034] In the case of the color bar signal, the correla-
tion of luminance signals is high between signals of a
certain horizontal scanning line and a next scanning
line, and the chrominance signals are mutually inverted
in phase according to the principle of interleaving. Sup-
pose the signal of the line having this color bar signal is
entered as a present signal and is supplied into the BPF
102, then the signal one line before the present signal
passes through the HDL 101, and is supplied into the
BPF 103. Therefore, the signals obtained from the BPF
102 and 103 are composed of higher frequency compo-
nents of luminance signals (staircase waves) and
chrominance signals mutually inverted in phase. The
both signals are fed into the vertical correlation detecting
circuit 104, and are detected for presence or absence
of correlation between lines. In the case of the color bar
signal, the detection signals (H) of correlation presence
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are successively issued, and the signals are sequential-
ly transmitted to the horizontal correlation detecting cir-
cuit 105.
[0035] The horizontal correlation detecting circuit 105
is a circuit for detecting the correlation between a signal
at a certain point on a horizontal scanning line, and a
signal remote by the time of N (for example, N=4) times
of the half wavelength of the color subcarrier signal. In
the case of color bar signal, signals having high corre-
lation continue, and the output signals of the horizontal
correlation detecting circuit 105 are also continuous de-
tection signals (H) of correlation presence.
[0036] The output signal of the horizontal correlation
detecting circuit 105 is supplied into a 1H delay circuit
hdl 106 and a logic circuit 107. In the logic circuit 107,
the output signal of hdl 106 is also supplied, and the
logic operation (gating) is performed between the output
signals from the horizontal correlation detecting circuit
before and after one horizontal scanning period. De-
pending on the result, as shown in Fig. 5, processing in
an operation processing circuit 108 is selected.
[0037] In the color bar signal, the horizontal correla-
tion detection signal continues to be the value of H for
the period of nearly one line, and if the signal from next
line is entered, the value is similarly H, so that the output
signal by processing in the lowest stage in Fig. 5 is ob-
tained from the operation processing circuit 108. That
is, in this case, subtraction is performed between the
signals supplied from the BPF 102 and 103. Therefore,
the higher frequency components of the luminance sig-
nal are canceled to be nil, but the chrominance signals
are mutually inverted in phase, and the amplitude is dou-
bled as a result, and by reducing to 1/2 and issuing, a
chrominance signal 112 of specified amplitude is ob-
tained.
[0038] Thus obtained chrominance signal is supplied
into a subtractor 109. In the subtractor 109, the video
input signal 100 is supplied, and as the chrominance sig-
nal is subtracted from this composite color video signal,
a luminance signal 111 is obtained.
[0039] Fig. 2 shows a further specific example of em-
bodiment 1 of the invention. The operating function of
the constituent elements in Fig. 2 is described below by
referring to an example of input of color bar signal same
as in the explanation of Fig. 1.
[0040] Same as in Fig. 1, an entered composite color
video signal is supplied into a one-horizontal period (1H)
delay circuit HDL 201, a band pass filter BPF 202, and
a subtractor 218. Therefore, same as in the explanation
of Fig. 1, in the case of a color bar signal, the signals
delivered from the BPF 202 and BPF 203 are composed
of higher frequency components of luminance signals
equal in amplitude, and chrominance signals mutually
inverted in phase but equal in amplitude.
[0041] The both output signals are fed into an adder
204, and are summed up. As a result of summing up,
the chrominance signals are canceled because they are
equal in amplitude and are inverted in phase, and only

the higher frequency components of luminance signals
are left over. That is, having no chrominance signal, a
signal of small amplitude is the output signal of the adder
204.
[0042] The output signal of the adder 204 is supplied
into a comparator 205, and is compared with a reference
signal about amplitude. In this case, the amplitude of the
output signal of the adder 204 is smaller than that of the
reference signal. Herein, the output signal of the com-
parator 205 is set to issue an output of H when the ref-
erence signal is larger as a result of comparison, and
output of L when smaller. Therefore, the output signal
of the adder 205 is H, and the value of H continues in
the case of color bar signal.
[0043] The output signal of the comparator 205 thus
continuous to be the value of H is sequentially passed
into delay circuits DL 206, DL 207, DL 208, and DL 209
for delaying the signal by the time corresponding to half
wavelength of color subcarrier as shown in the drawing.
The output signals of the comparator 205 and delay cir-
cuits DL 206, DL 207 are applied respectively into input
terminals of a three-input AND gate circuit 210. Similar-
ly, the output signals of the delay circuits DL 207, DL
208, and DL 209 are applied to input terminals of a three-
input AND gate circuit 211.
[0044] As described above, in the case of color bar
signal, since the output signal of the comparator 205
continues to be the value of H, the output signals ob-
tained by passing this signal through DL 206, DL 207,
DL 208, and DL 209 also continue to be the value of H.
Therefore, the output signal of the AND gate circuit 210
receiving the output signals of the comparator 205 and
DL 206, DL 207 is also the value of H.
[0045] Similarly, the output signal of the AND gate cir-
cuit 211 receiving the output signals of the DL 207, DL
208, and DL 209 is also the value of H. The output signal
of an OR gate circuit 212 receiving the output signals of
the both AND gate circuits as input signals as shown in
the diagram is also the value of H. Having a correlation
to the input signal of next line, the value of the output
signal of each constituent elements after the comparator
is H, and hence the output signal of the OR gate circuit
212 is also the value of H.
[0046] Consequently, a signal one line before ob-
tained by passing the output signal of the OR gate circuit
212 through a 1H delay circuit hdl 106 is added to one
input terminal of an AND gate circuit 214, and the output
signal of the OR gate circuit 212 not passing through hdl
106 is added to other input terminal of negative logic of
the AND gate circuit 214 as shown in the diagram, and
the AND(logical operation) of the two input signals is cal-
culated.
[0047] The output signal of the OR gate circuit 212
and the signal one (horizontal scanning) line before
passing through hdl 106 are both H, but since the former
is entered into the input terminal of negative logic, the
output signal of the AND gate circuit 214 is a value of L
(zero; 0). This output signal is fed into a switch circuit
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216.
[0048] The switch circuit 216 is controlled of change-
over action by the output signal from the AND gate 214,
and when the output signal is L (0) as in this case, a
signal obtained by inverting the phase of the output sig-
nal of the BPF 203 by a phase inverting circuit 215 is
issued as an output signal, and in the case of H (1), the
output signal of the BPF 202 is directly issued. There-
fore, since the output signal of the AND gate circuit 214
is L (0), a signal obtained by inverting the phase of the
output signal of the BPF 203 is obtained from the switch
circuit 216 as output signal, and is supplied into an adder
217.
[0049] At other input terminal of the adder 217, the
output signal of the BPF 202 is directly supplied, and
both input signals are summed up. The signal entered
from the switch circuit 216 is a signal one line before the
other input signal, and is inverted in phase, and there-
fore, in the case of a color bar signal, as a result of sum-
ming up, the luminance signals are canceled, and the
chrominance signals are summed up and obtained as a
double amplitude. Herein, by reducing the amplitude to
half (1/2) in an amplitude adjusting circuit 219, a chromi-
nance signal of desired amplitude is obtained.
[0050] Thus obtained chrominance signal is supplied
into a subtractor 218. In the subtractor 218, a video input
signal 200 having a chrominance signal superposed on
a luminance signal is supplied, and only the chromi-
nance signal is subtracted, and a luminance signal only
is taken out as an output signal of the subtractor 218.
[0051] In the case of signals having no correlation be-
tween lines, the operating function in embodiment 1 is
explained by referring to an example in Fig. 2.
[0052] An example having no correlation between
lines is explained by referring to signals as shown in Fig.
3 (a). Fig. 3 (a) shows waveforms sequentially showing
signals in a part of the screen in the sequence of hori-
zontal scanning lines, in which the luminance signal has
a uniform level without change, and the chrominance
signal has a single color in the upper part of the screen
and is colorless in the lower half, and the signal in such
screen are sequentially shown from the top in the se-
quence of horizontal scanning lines. That is, the chromi-
nance signal is superposed in the upper three stages,
and from the fourth stage and below, there is no chromi-
nance signal, and only the luminance signal is present.
It is hence evident that there is no correlation between
the third stage signal and fourth stage signal.
[0053] Suppose such signal to be the input video sig-
nal 200 in Fig. 2, when the signal in any one of the upper
three stages is entered, in the case of an input of color
bar signal, it is evident that the operation is same as in
the operating function explained in the example in Fig.
2. Hence, a case of input of a fourth stage signal is ex-
plained.
[0054] The fourth stage signal is a luminance signal
of a constant level (direct-current component) without
chrominance signal, and when this signal is entered in

the band pass filter BPF 202 as video input signal, the
signal is cut off, and does not pass (regarded as zero).
Therefore, the input signal into the adder 204 is only the
output signal (chrominance signal) obtained by supply
of signal one line before (third stage) into the BPF 203.
As explained in the example of color bar signal, if there
is a correlation between signals before and after one
horizontal scanning period, the chrominance signals en-
tered from the BPF 202 and BPF 203 entered in the
adder 204 cancel each other, whereas, in this case (be-
tween third stage signal and fourth stage signal), the
chrominance signal entered from the BPF 203 is directly
issued, and therefore the output signal of the adder 204
is large in amplitude, and it is compared with a reference
signal in the comparator 205. As a result of comparison,
since the reference signal is smaller, the value of L is
issued as output signal. This value of L continues as
long as the video input signal 200 is the fourth stage
signal.
[0055] In this period, therefore, the output signal of the
comparator 205 and the output signals of the delay cir-
cuits DL 206, 207, 208, 209 are values of L, and the
output signals of the AND gate circuits 210, 211 and OR
gate circuit 212 are also values of L. The output signal
of the OR gate circuit 212 is entered into the input ter-
minal side of negative logic of the two-input AND gate
circuit 214 as shown in the diagram, and the input signal
from hdl 106 supplied into other input terminal is a signal
one horizontal scanning period before (third stage), and
is a value of H, and hence the output signal of the AND
gate circuit 214 is a value of H (1).
[0056] The output signal of the AND gate circuit 214
controls changeover action of the switch circuit 216.
Since this output signal is a value of H (1), the output
signal of the BPF 202 is obtained as an output signal of
the switch circuit 216, and is supplied into one input ter-
minal of the adder 217.
[0057] In other input terminal of the adder 217, as
shown in the diagram, the output signal of the BPF 202
is directly supplied without passing through the switch
circuit, and in the adder 217, the output signal from the
same BPF 202 is added, so that the value is doubled.
Therefore, by reducing the amplitude of the output sig-
nal of the adder 202 to half (1/2) in the amplitude adjust-
ing circuit, a chrominance signal of a required amplitude
is obtained. This chrominance signal is supplied into the
subtractor 218 same as mentioned above, and a signal
corresponding to the chrominance signal is subtracted
from the video input signal 200, and a luminance signal
is obtained as the output signal of the subtractor 218. In
the example of the fourth stage signal as video input sig-
nal, since chrominance signal is not superposed, it is
evident that chrominance signal is not issued.
[0058] The operating function of each constituent el-
ements in the example in Fig. 2 is explained so far in
relation to an example of input of signal having no cor-
relation between lines as shown in the third stage and
fourth stage in Fig. 3 (a), and Fig. 3 (b) shows a wave-
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form (solid line) of output signal of comparator 205. The
output signal waveform of the comparator 205 in the
case of input of video input signal of second stage from
the top in Fig. 3 (a) is shown in the highest stage in Fig.
3 (b), and the subsequent lines are shown sequentially.
Similarly, corresponding to the line sequence, Fig. 3 (c)
shows the waveform of output signal of OR circuit 212,
Fig. 3 (d) shows the waveform of output signal of ampli-
tude adjusting circuit 219 or chrominance signal extract-
ing circuit 220, and Fig. 3 (e) shows the output signal
waveform of subtractor 218.
[0059] According to the embodiment of the invention,
as described herein, absence of correlation of signals
between lines can be detected at high precision, and
signal processing for separating into luminance signal
and chrominance signal can be done accurately, so that
the problems in the prior art can be solved.
[0060] In particular, as mentioned in the problems of
the prior art, since two delay circuits of one horizontal
scanning period for video signal are used for enhancing
the precision of correlation detection, the cost is in-
creased, but in the invention, as clear from the descrip-
tion of the example in Fig. 2, since the value of the signal
processed from the comparator 205 until reaching the
output signal of the AND gate circuit 214 is a binary val-
ue of either H (1) or L (0), the delay circuit hdl 106 of
one horizontal scanning period can be realized by a very
simple circuit element as compared with the delay circuit
for color video signal such as HDL 201. Therefore, as
compared with the prior art of enhancing the precision
of correlation detection by using two delay circuits for
color video signal, signal processing of high precision is
realized at lower cost.
[0061] Embodiment 2 of the invention is described be-
low. In a prior art, the chrominance signal obtained from
the comb filter circuit is passed a narrow band pass filter
circuit for purpose of reducing the cross color interfer-
ence occurring in the absence of correlation of signals
between lines. Hence, the transient charateristics of the
chrominance signal is impaired, even if there is high cor-
relation of signals between lines.
[0062] It is intended to solve the above problem in the
embodiment 2 of the invention. As an example, a signal
processing circuit for Y/C separation is shown in a block
diagram in Fig. 4. In Fig. 4, constituent elements com-
mon to those in Fig. 2 are identified with same reference
numerals, and their operating functions are also same
as explained in Fig. 2, and hence their description is
omitted or simplified.
[0063] In Fig. 4, other constituent elements than AND
gate circuit 221, narrow band pass filter circuit BPF 222,
wide band pass filter circuit 223, and switch circuit 224
are coupled same as constituent elements in Fig. 2, and
their operating functions are the same, so that input and
output signals are also same. Therefore, when a signal
high in correlation between lines such as the color bar
signal explained in Fig. 2 is entered as video input signal
202, according to the same operating function as in Fig.

2, the output signals of the OR gate circuit 212 and 1H
delay circuit hdl 106 are values of H (1).
[0064] The output signals of the OR gate circuit 212
and 1H delay circuit hdl 106 are supplied same as in
Fig. 2, that is, the former output signal is supplied into
the input terminal of negative logic of the two-input AND
gate circuit 214, and the latter is directly supplied into
other input terminals, and they are also connected re-
spectively to the AND gate circuit (logical product circuit)
221 having two input terminals of positive logic.
[0065] When the video input signal is a signal of high
correlation, since the values of output signals of OR gate
circuit 212 and 1H delay circuit 106 are H (1), the output
signal of the AND gate circuit 214 is L (0) as explained
in the example in Fig. 2, and is supplied into the chromi-
nance signal extracting circuit 220, while the output sig-
nal of the AND gate circuit 221 becomes H (1), and is
supplied into the switch circuit 224.
[0066] As explained in the example in Fig. 2, by the
output signal of L (0) supplied from the AND gate circuit
214, the chrominance signal passing through the comb
line filter and delivered from the chrominance signal ex-
tracting circuit 220 is supplied into the switch circuit 224
through the narrow band BPF 222 and wide band BPF
223 in Fig. 4. The switch circuit 224 is controlled of
switching function by the output signal of the AND gate
circuit 221, and in the case of a signal high in correlation
between lines, since the output signal of the AND gate
circuit 221 is H (1), the chrominance signal passing
through the wide band BPF 223 is the output signal as
shown in the diagram.
[0067] Therefore, as the required chrominance output
signal, a signal passing through the wide band pass filter
circuit excellent in transient characteristic is obtained,
and the problems of the prior art can be solved.
[0068] As an example of video input signal free from
correlation between lines, the operation of constituent
elements in the example in Fig. 2 is explained by using
the signal as shown in Fig. 3 (a), and it can be also ap-
plied in the explanation of operating function in the ex-
ample in Fig. 4. That is, since there is no correlation be-
tween lines between the third stage signal and four
stage signal from the top in Fig. 3 (a), when the fourth
stage signal is entered as video input signal, the output
signal of the OR gate circuit 212 is L as explained above,
whereas the output signal of the 1H delay circuit hdl 106
is a value of H. Therefore, the value of the output signal
of the AND gate circuit 214 is L (0), whereas the value
of the output signal of the AND gate circuit 221 is L (0).
[0069] Since the output signal of the AND gate circuit
221 is a value of L (0), the output signal of the chromi-
nance extracting circuit 220, passing through the narrow
band BPF 222, is selected by the switch circuit 224 and
is taken out as required chrominance signal. Thus, in
the absence of correlation between lines, the effect of
comb line filter is not exhibited, and the mixed luminance
signal component is decreased by the narrow band pass
filter circuit, so that the cross color interference can be
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lessened.
[0070] In the example shown in Fig. 4 for explaining
embodiment 2 of the invention, constituent elements
common to the chrominance signal extracting circuit in
Fig. 2 explained in embodiment 1 are shown in the
chrominance signal extracting circuit 220, and the oper-
ating function is explained, and instead of the chromi-
nance signal obtained from this chrominance signal ex-
tracting circuit 220, for example, in embodiment 2, the
chrominance signal taken out from the conventional
comb filter circuit may be supplied into the narrow band
BPF 22 and wide band BPF 223.

INDUSTRIAL APPLICABILITY

[0071] Thus, according to the invention, absence of
correlation in signals between lines can be detected at
high precision, and the signal processing for separating
into luminance signal and chrominance signal can be
executed adequately, so that a signal processing circuit
solving the problems in the prior art can be presented.
In particular, as compared with the method of enhancing
the precision of detection of correlation by using two 1H
delay circuits for color video signal as in the prior art,
signal processing of high precision can be realized at a
lower cost, because of using a 1H delay circuit for color
video signal and a simple 1H delay circuit for binary da-
ta. Besides, as for color video signal high in the corre-
lation between lines, a chrominance signal excellent in
transient characteristic can be obtained, and as for a sig-
nal low in correlation, the cross color interference can
be lessened, according to the signal processing circuit
presented herein.

Claims

1. A luminance signal and chrominance signal sepa-
rating circuit comprising:

a first band pass filter (102,202) for obtaining a
first signal by passing a predetermined band
width of a color video signal, a first 1H delay
circuit (101) for delaying said color video signal
by one horizontal scanning period;

a second band pass filter (103,203) for obtain-
ing a second signal by receiving the output sig-
nal from said first 1H delay circuit (101) and
passing said predetermined band width of the
delayed color signal, thereby taking out a
chrominance signal from said first signal and
second signal;

a correlation detecting circuit (104,105) for de-
tecting the correlation between said first signal
and second signal,

a second 1 H delay circuit (106) for delaying the
output signal from said correlation detecting cir-
cuit by one horizontal scanning period;

a first logic circuit (107) for receiving the output
signal from said correlation detecting circuit
and the output signal from said second 1 H de-
lay circuit (106), and performing a logical oper-
ation; and

an operation processing circuit (108) for receiv-
ing said first signal and second signal, and tak-
ing out a chrominance signal from the differ-
ence between said first signal and second sig-
nal or from the first signal only, depending on
the output signal of said first logic circuit,

characterized in that

said operation processing circuit having a
phase inverting circuit (215) for inverting the
phase of output signal of said second band
pass filter (103,203),

a first changeover circuit (216) for receiving the
output signal of said phase inverting circuit
(215) and the output signal of said first band
pass filter (102,202) as input signals, and for
selecting and taking out either signal of said in-
put signals by the output of said first logic circuit
(107),

a second adder (217) for adding the output sig-
nal from said first changeover circuit and the
output signal from said first band pass filter, and

an amplitude adjusting circuit (219) for reducing
the output signal of said second adder circuit to
u.
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