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road cas ing systemns,
technologies for separating the luminance signal Y and the
chrominance signal C from a composite video signal have
been proposed in various ways.

Standard colour _television systems transmit the
luminance signal and the chrominance signal separately,
and provide luminance signals (Y¥) that are in phase from
horizontal scan 1line to horizontal scan 1line and
chrominance signals that are 180'degrees out of phase on
adjacent horizontal scan lines. At the video level, a
composite video signal is established that is Y+C for one
horizontal scan line and Y-C for the next horizontal scan
line. These sum and differenéé video signals are utilized
to separate the luminance video signal from the
chrominance video signal. '

In a motion picture, Y/C separation is usually

carried out by using the characteristics between scan

lines, and in a still picture, Y/C separation is usually

carried out by using a frame memory.

The principles of Y/C separation between scan lines

which have been realized up to now in a motion picture

will be described below with reference to Figures 4 to 7,

in which:

in



Figure.4 is an |IIustraLeU bl ock diagram far explalqﬁhg | um nance and

chrom nance separation between lines; 5 Figures 5 and 7 are sketches
showi ng an arrangenent of scanning i nes in a display; and Figure 6.is a
bl ock di agram of an adaptive 2H conb filter utilised in the prior art for
separating | um nance 10 and chrom nance signals froma conposite video
signal. The | um nance and chrom nance signals information of two scan |ines
of Figure 5 of the acconpanying dlagrannatlc drawings, for exanple, rely on
the contents 15 of the present pictur®.~ However between the content of

the i-th line and,that of the i+1-th ne in a lon picture,
i nformation of tHEIRHR néncésanﬂnch?'aahd“ﬁ?ﬁé@e& gﬁ’a]iosc]?rgfltﬂeg’é‘i‘% |§gr 20

I f the conpagplzivinkgolamghahcet thd uthremirancd Sepaciatddmabeewaengnal s
situated at {err] froma reference.point of the i-th line are designated as
Vi, Yi and %ﬁ @spectlvely and the corresponding signals in the i+1-th
line are deS|gnated as Vi+l, Yi+1l and G +1, respectively, 25 t he

| ine: g5 U5 PR DORRRCT aEP, hRrcrlel fﬁ%ﬁ%{fﬂ AL ()

yi el ds [erqf scannlng llnes in a dlsplay; ah

Figure 6 is a block diagram of an adaptive 2H comb
- filter utilised in the prior art for separating luminance
10 and chrominance signals from a composite video signal.

The luminance and chrominance signals information of
two scan lines of Figure 5 of the accompanying
diagrammatic drawings, for example, rely on the contents

15 of the present picture. However between the content of
the i-th line and that of the i+l-th line in a motion
picture, the information of the luminance and chrominance

signals may be similar.

20 If the composite video signal, the luminance and the
chrominance signals situated at at from a reference point
of the i-th 1line are designated as Vi, Yi and C(Ci,
respectively and the corresponding signals in the i+l1-th
line are designated as Vi+l, Yi+l and Ci+1, respect%vely,

25 the following equations can be made:

In the i-th line:

Vi(t + at) = ¥, (t + at) + C, (t + at)
30 ' = ¥, (t + at) + E(R - ¥)!
Cos 2m fsc(t+ at) + E(B - ¥Y)!
sin2m fsc(t+ at) . . . . . . . . (1)

In the i+1-th line:
35



10 .Therefore, from equ‘ans (1) and (3) we can ob.n 15 the follow ng -
relationships. [err] 20 Thus, if Yi and Yi+l are simlar and the
~chrom nance information is simlar bet ween two adj acent scan lines, Y/C
separation can be carried out by adding and subtracting Y+C, and Y-C as
shown in Figure 4 of the acconpanying diagrammatic draw ngs. 25 Next,
referrlng to Figure 6 of the .acconpanying diagrammatic draw ngs, an
~adaptive 2H conb filtering nethod which is better than the
above-nmentioned Y/ C separation nethod\ﬁlﬂ be descri bed bel ow. 30 When the

nunber of scan | S 7 of the acconpanying.

di agrammati c drabﬁnﬂ'g‘s (%Y/"C ge :]i\rw’dn “of J%Hh “(5") As'cepar t Y/ C separati on
adaptively by detecH1ngtheYOérCe$a2noﬂsbetwtemtdpﬁel/ahm | ower 3.5 [ines.
That is, the differen ¢Ng Ling ( d (4), and t ween
line (5) and Iine (g)%ﬁﬁp Sﬁ tn['en P%E?E r] +1égh)|n eath cde.
Here, J[err] is a Iuninance Iom/pass conponent [err] |s a | um nance hi gh

pass, copponelbelifiEary el AN SR leqdiln 1 0 de O FIgTe

6, the video conp 03|te si gnal elay circuit D3,
whi ch del ays the si gnal by one horizontal scanning perlod (1IH).

Yi+1 (t + at + 1/Fh)
+ E(R - ¥)! Cos 27 fsc (t + at + 425/2fsc)
+ Y(B - Y)! Sin 27 fsc (t + at + 425/2fsc)
10 - -
~ = Yi +1 (t +at + 1/Fh) - E(R - zﬂ-Cos 21 fsc (t + at)
- + E(B - Y)! Sin 27 fsc (t + atd) . . . . (3)

Therefore, from equatlons (1) and (3) we can obtain
15 the following relatlonshlps |

Vi(t + at) = Yi(t + at) + Ci(t + at)
Vi+l (t + at) = Yi+l (t + at) = Ci(t + at)

20 Thus, if Yi and Yi+l1 are similar and the chrominance
information is similar between two adjacent scan lines,
Y/C separation can be carried out by adding and
subtracting Y+C, and Y-C as shown 'in Figure 4 of the
accompanying diagrammatic drawings.

25

' Next, referring to Figure 6 of the accompanying
diagrammatic drawings, an adaptive 2H comb "filtering
method which is better than the above-mentioned ¥Y/C
separation method will be described below.

30 '

When the number of scan lines is 3, as shown in

Figure 7 of the accompanying diagrammatic drawings, Y/C
separation of line (5) separates Y/C separation adaptively

by detecting the  correlation between upper and lower

35 lines. That is, the difference between line (5) and line



The del,ayed out put of t-'<h7¢ delay circuit D3 is fed t@lo anot her sim Far
delay circuit D4, which outputs a further 1H del ayed signal. Thus, at the
instant where the video conposite signal is at line 6, as shown in Figures
- 6 and 7, the delay circuit D3 outputs line 5 and the foll ow ng del ay
circuit D4 outputs line 4. 15 The output . of the delay circuit D3 is
fed to subtractors 50 and 51, whi ch respectively subtract fromit the
conposi te video si gnal CV in subtractor, 50, and the 2H del ayed signal from
the delay circuit D4 in subtractor 5T 42(T The out puts of. the subtractors

50 and 51 r Vld res etlve I,ffere AYL+AYEH2C referred to
above. |f t aﬂdjt & (3ds %fihlrig'g‘gh?lsg BagégPFFt r&5[8&rf1 and
[err] is eb'mam;v,ed- 21, eaxrh ecaaﬂ'ecame.t hdler®, a & cdsr @ duimdmaresediawn t he
val ue of [ tain Thi . '

differ ence%cglﬁpg%é‘ﬁ’t%%e?hé fa?’gers |g 1 eﬁggf%’gﬁi?ﬁgﬁas GA@%J}%?%P%% he
chrom nanc€ disgrehle @hmmmmpnmm fference conponent between the |ines
with tge smaller difference conponents. 30 Here, the | um nance | ow pass

correlation is small and the chroninance si gnal correlation is not
det ect ed, becaud® t EBedetinewit APE cBhgAras fonl fhehevidee pesapasiittance

conponent nadl IRer ¢ 1 ene f Nes 65 RSt o8 38159' 2irefity®3l,OWwhidaf ects
can be causeg by carryl ng out Y/ C separation_between |ines 5

Preferred Sfg8¥SRSs Sdgnade byy é’é’@nPOFﬁﬁé’ﬁ‘ttla&ns&PﬁPtlé‘gpP&Fid’@ d3)rcuit for
separ ati ngTheordglaysae Tdﬂxtput of the delay circuit D3 is fed to

10 another similar delay circuit D4, which outputs a further
N4 1H delayed signal. Thus, at the instant where the video
composite signal is at line 6, as shown in Figures 6 and
- 7, the delay circuit D3 outputs line 5, and the following

delay circuit D4 outputé_line 4. '

15 R

The output of the delay circuit D3 is fed to
subtractors 50 and 51, which respectively subtract from it
the composite video signal CV in subtractor 50, and the 2H
‘delayed signal from the delay circuit D4 in subtractor 51.
20 The outputs of the subtractors 50 and 51 provide the
respective difference signals aY, +a¥,+2C referred to above.

If the a ¥ + a Yy + 2C signals pass through low pass

filters LPF; and LPF,, AYLis obtained in each case, so that

25 a correlation based on the value of AY, may be obtained.
This means that the smaller is the difference component,

the 1larger is the correlation, and therefore the
chrominance signal C is taken by the difference component
between the lines with the smaller difference components.

30 Here, the luminance low pass correlation is small and the

| chrominance signal correlation is not detected, because
the detected aY, contains only the low pass luminance

component.



chr.om nance signal of ﬂdeo-si gnal, with correl at , by detecting
correlation of the chro ance signal as well as thé®™Correl ation of the

| um nance signal. Another aimis 10 to provide a separating circuit which
out put a band pass filtered signal when there is no correlation of the
signal between lines. According to the present invention, there is provided
15 a circuit for separating chrom nance signals from a conposite
video signal in a NTSC col our video signal processing system the circuit
.conprising: a first delay device for H&ei aying a conposite 20 vi deo
signal; a first band pass filter for band pass filtering the output of said
first delay devi d@rtrer, whenatberenexisitsy mevioeredatipndelvaginpnshe

out put of SeiedteldisSt Rl B IRhaBa b Itrr il 6L YK SBAANIg Sal d

conposite vi eo signal from the outpu i rst del ay Vi ce;

first adder begwegddildgi@she out put of said first delay device to said
conposite video signal; -6- a second adder for adding the outputs of
said first and second delay devi ces; a second subtractor for subtractlng

the outBut of 5 PrEASFTes SAPOGMEptsIed £BC1 PEARERA LEYeREI AN A ¥R il ay
device; firsprodi@isecPnGirmpassedr! t@élsai-atlhgw paom fal t @ine) tHife
out put s of sgld first and secon subtéacto
romimance signal o eo signal, with correlation, by
detecting correlation of the chrominance signal as well as
the correlation of the luminance signal. Another aim is
10 to provide a separating circuit which output a band pass
filtered signal when there is no correlation of the signal

between lines.

According to the present invention, there is provided

15 a circuit for separating chrominance signals from a

composite video signal in a NTSC colour video signal
processing system, the circuit comprising:

a first delay device for 1H delaying a composite
20 video signal;

. a first band pass filter for band pass filtering the
e output of said first delay device;

25 a second delay device for 1H delaying the output of
' said first delay device;

a first subtractor for subtracting said composite
video signal from the dﬁtput of said first delay device;
30 | ) | |
a first adder for adding the output of said first
delay device to said composite video signal; ‘



10, respectively and £htputting respective Iunwﬁhnce di fference signal
conponents; second and third band pass filters for filtering at a
predet erm ned band the outputs of said first and second 15 adders
‘respectively, and outputting respective chrom nance difference signal
conponents; a correlation detector for detecting correl ati on between the
outputs of said first and second | ow pass and 20 second and third band
pass filters and generating first to fourth correlation control signals; a
coefficient generator for logically comdining said first to fourth
correlation control signals and generating 25 - a correlation_detecting

coéfficient; a nul 8epradepddsr feEePfRiRY% e RYHRULS fHfal s34 sBLBSE r st

band pass fanhd esedbflat 8818yt @Evisegnal s of said first and second
subtractors, and outputting one of the 30 received signals selectively in

dependence upon the value of said correlation detection coefficient.
Preferably, saidaceecend! ifiibtieieed®r £68nBulact ifrig stheomupaitor of or

conparing the, outputs .of, said first 3 a econd | o ss filters;
-7- a sg;cor%a . IFlgﬁPQQerd% 4 o‘iﬁ-‘b’tﬁ?i gﬁofnhgﬂ’tﬁt p?fssﬁf'&/s%%tfsﬁ/\oé?gﬁ)’pass
filters seldavwicety under control of said first conparator; a first

conparator for conparing a predetermned first reference value wth the

out put of said second nmultiplexer; a first OR gate for logically sunm ng
‘the outputs of first and second low pass filters for 1low pass

filtering the outputs of said first and second sgbtractofs
10 respectively and outputting respective 1luminance
~ difference signal components;

second and third band pass filters for filtering at

a predetermined band the outputs of said first and second

15 adders respectively, and outputting respective chrominance
difference signal componénts;

_ a correlation detector for detecting correlation

between the outputs of said first and second low pass and

20 second and _third band pass filters and generating first to
fourth correlation control signals;

a coefficient generator for logically combining said
first to fourth correlation control signals and generating
25 a correlation detecting coefficient;

a multiplexer for receiving the output signal of said
first band pass filter and the output signals of said
first and second subtractors, and outputting one of the

30 received signals selectively in dependence upon the value
-of said correlation detection coefficient. i

Preferably, said correlation detector c;omprises a
first comparator for comparing the outputs of said first
35 and second low pass filters;



10 said first and seq conpar ators, and out putt& a first correlation.
t put of said first

control signal; a firs verter for inverting the

conparator; 15 a second OR gate for logically summ ng the output of said
first inverter and the output of said second conparator and '
outputting a second correlation control signal; 20 a third conparator for
conparing the output of said second and third band pass filters; a th
mul tiplexer for outputting the output of said 25 = second and third
pass filters selectively under control- of 4« he output of said third

conparator; a fourth conparator for conparing a predeterm ned second

ref erence val ue & tdeddred omuptipdéxesi dorhioutBittimyl thel eudputs tdofrd OR
gate for |ogicall ugmi ng t he of I q st hiqn o] npag at or s
andout put ¢ PR 18T §oRoma S FbhCEbR; st ict vty ket *hEhE-0aThek

i nverter fosaildvdhiristy adepanatmn; of said third conparator
gate for logically summ ng the output of 5 said second

ird
band

o cabunalll
T

and a fourth OR

i nverter

the output of said fourth conparator and outputting a fourth , -
correl abi on cont ol £érghalcomparator for comparing a predetermined

first reference value with the  output of said second

multiplexer; =

and‘

a first OR'gate for logically summing the outputs of
10 said first and second comparators, and outputting a first

N correlation control signal;

a first inverter for inverting the output_of said

. first comparator;
15

a second OR gate for logically summing the output of
said first inverter and the . output of said second
comparator and éutputtimg a second correlation control
signal;

20 -

a third comparator for comparing the output of said

second and third band pass filters;

a third multiplexer for outputting the output of said

25 second ahd* third band pass filters selectively under

control of the output of said third comparator;

a fourth comparator for comparing a predetermined
second reference value with the output of said third

30 multiplexer;

a third OR gate for logically summing the

output of

said third and fourth comparators and outputting a third

correlation control signal;

35



The invention extends aFg; to a col our video signal ﬁj; processi ng system
provided with a circuit as above, in accordance wth the invention, and to
a colour -television or video recorder provided with such a signal
‘processi ng system 15 For a better understanding of the invention,
and to show how the sanme nay be carried into effect, reference will now be
made, by way of exanple, to Figures 1 to 3 of the &acconpanying diagrammatic

drawi ngs, in which: 20 - Figure 1 is a schematic bl ock di agram of one
exanple of a circuit for Separating | uii Rafice and chroni nance S|gnals from
a conposite video_si I n, an_enbodinent, _of the present |nvent 5

"Figure 2 is a detil Qﬂq%iﬁYeQF%ﬁrgﬂFsHBMFﬁ 179¢ | TR dgfe

Figure 1; anthErdueemparatargetaid ed circuit di agram show ng a coeff|C|ent
generator of Figure 1. 30 In the circuit for separating chrom nance signals
froma conposite video signal, as.shown in Figure 1, the conposite video
signal CV is del agefiobyth ORrgatdefay dogicelly Summingi tbei putpudl of1H)

equal tog theaé}x %écon&eqi:‘hé}é’ijt{e eé;ﬂ%' Fife ORI Z%@taga&&a“fbh B, co

Thi s nal “is d arn by seco del ay. devi ce
anot her 1H tFﬁEPFﬁF§F’VaIand A°f1?-'-P§f—t§fGEt raacﬁéldr?cb Qﬂﬁﬁ%]@%quhecééi#ﬁ@g-l te
vi deo signal ggnhiomthe output of the first delay device D1. A first

adder 20 adds he 5 output of the flrst delay device D1 to the conposite

vi deo
The invention extends also to a colour video signal

10 processlng system provided with a circuit as above, in
N accordance with the invention, and to a colour television
or video recorder provided with such a signal processing

system. ' o =

15 For a better understanding of the invention, and to
show how the same may be carried into effect, reference
will now be made, by way of example, to Figures i to 3 of
thé accompanying diagrammatic drawings, in which:

20 Figure 1 is a schematic block diagram of one example

- of a circuit for éeparating luminaﬁée and chrominance
signals from a composite video sighal in an embodiment of
the present invention; ' '

25 Figure 2 is a detailed circuit diagram showing a
correlation detector of Figure 1; and '

Figure 3 is a detailed circuit diagram showing a
coefficient generator of Figure 1.

30 | R
' In the circuit for separating chrominance signals
from a composite video signal, as shown in Figure 1, the
composite video signal CV is delayed by a first delay
| device D1 for a time interval (1H) equal to the time
35 required to compléte_ one horizontal scan line. This



si gnal

A and

arranged to filter the outputs of the first -and second adders 20 and 30

V.
del ayed out put. A's
the first del ayed output.

D.

ractor 40 subtracts the secC

Second and third 15 band pass filters BPF2 and BPF3 are

respectively at a predeterm ned bandwt d® hy and out put respective
chrom nance conponents [err] as B and C A correlation detector 60

- detects codedafedrsighakbehst Aelaged ageint YYA2 SeonshAelay dea¥iesur
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Tufl ot 6% fdTBInapavacrvice: Bh Epotaf tokondfeikidser s0°
Thi smgnal pL¥xer MJEeamcki adderhe3®uagdds stkgglalfsrs&ppdekdyédom t he

s AL ST Seqdlfy | SR RGBT, [ TR S o,

el%&%ﬁves 35

filter
devi ce °p1 AT

MUX1.

first band

subtractor
accordancesnhﬂradﬁs(ﬁhewﬂeggndndeéawedlngtpﬁéffr@meﬁhewﬁitﬂtl

BPF1 i.s

X, and Z to a coefficient %ﬁgg%ﬁtpg 70. The coefficient
I

fromthe cg@ﬁﬁ&gent generator 70.

N

10

15

20

First and second low pass filters LPF1 and LPF2 are
arranged to low pass filter the outputs of the first and
second subtractors 10 and 40 and output respective
luminance components a Y as A and D. Second and third
band pass filters BPF2 and BPF3 are arranged to filter the
outputs of the first and second adders 20 and 30
respectively at a predetermined bandwidth, and outpu{:
respective chrominance components aC as B and C. A

_correlation detector 60 detects correlation between the

outputs A, B, C and D of the four filters LPF1, BPF2, BPF3
and LPF2 and outputs four correlation control signals, W,
X, Y and Z to a coefficient generator 70. The coefficient

~ generator 70 combines the four correlation control signals

25

30

35

W, X, ¥ and Z logically and generates a correlation

coefficient.

A first band pass filter BPF1 is arranged to band
pass filter the output of the first delay device D1 and

-supplies the band pass filtered signal to a multiplexer

MUX1. This-multiplexer MUX1 receives the output signals
supplied from the first band pass filter BPF1l, the first

‘subtractor 10 and the second subtractor 40, and outputs

selectively one of the receivéd signals in accordance with
the correlation detecting coefficient which it receives
from the coefficient generator 70.

fEPBnEPE RtRut\0fhg 7

‘A second ,er 30 adds the first del a’i out put and the second :
ub econd del ayed out put -from

10 First and second | ow pass filters LPF1 and.

LPF2 are arranged to | ow pass filter the outputs of the first and second

subtractors 10 and 40 and output respective |um nance conponents [err] as



- 10 - Figure 2 shows th‘ correl ati'on detector 60 djiFlgure 1in nore
detail”. The <correlation  detector 60 conprises first 5 conpar at or
COML for conparing the output A of the first Iom/pass filter LPF1 with the
output D of the second | ow pass filter LPF2, a second nultiplexer MJX2 for
outputting the outputs A and D of the two filters LPFl1 and LPF2 sel ectively
under the control of the first conparator 10 COML; a second conparator
COM2 for conparing a predetermined first reference value Refl with the
out put of the -second nultipl exer MJX2T WfTrst OR gate Gl for logically

sunmmi ng t he outputs of the flrst and secqnd conparat rs and
outputting the fiFlgure 2 shawse|ths GPrE °"5|d§r¥zﬂ chr aﬁa cfé”]':d]!%?t er

| NV1 for |nueﬁu Rordh&aeddiput of the first conparator COML, a second OR
gate & for logically summ ng the output of the first inverter NVl and the

out put - of the second conparator COMR2, and outputting the second correl ation
20 control S|gmﬁe)(cdﬂneramiemaldeuedEOECtsﬂ 66ofmprilses canpfigsst a

11 ter - Bro HmeRTATSE, St "EBE! cPiphPEndy HY Fybud I SETIHE WmERs
“third nul ti plosx gasd)eifrer clRPUtwitly the owkput Bf °€h§hﬁ/\@qqqncbrls°vsPF2
and BPF3 “”gr ato?g&&/gl ?9'?20“ tQ@cQH&%l ©fpidieet MUk GRPFARULIIAS; a

fourth conp donmparing a predeternined second reference val ue

Ref2 with t F@eouepERuEs Pheandi Pd thay 5| EksFeRpxEPEL AN I Qate &3

‘;g{j | ogi cal E)éd 1%'«!::3‘11\%1 hﬂ?ﬁéi-ltoﬁih%)f cbherlbml [k agdef Oﬂjlii'élt C@iilwataﬂc&- COMVB
COW, and out puttin e,third correlati ontrol sjgna d
i nvert &P | NGPNbi |‘T‘|ve§gf’ﬁ’d‘q hE YR BEE THT ¢ CS&MS EoY 8L r{nd S secon.

predetermined first reference value Refl with the output

. of the second multiplexer MUX2; a flrst OR gate G1 for
logically summing the outputs of the first and second
comparaﬁors COM1 and COM2, and outputtihg the first

15 correlation control signal W; a first inverter INV1 for
inverting the output of the first comparator COM1, a
second OR gate G2 for logically:summing the output of the
first inverter INV1 and the output of the second
comparator COM2, and'outputting the second correlation

N

20 control sighal X.

The correlation detector 60 further comprises a third

_ _ comparator COM3 for comparing ﬁhe'output B of the second
~ band pass filter BPF2 with the output C of the third band
| 25 pass filter BPF3; a third multiplexer MUX3 for outputting
' the output of the two filters BPF2 and BPF3 ‘under the
control of the output of the third comparator COM3; a

fourth comparator COM4 for comparing a predetermined

second reference value Ref2 with the output of the third

30 multiplexer MUX3; a third OR gate G3 for logicaliy summing

the output of the third and fourth comparators COM3 and

COM4, and outputting the third correlation control signal

Y; a second inverter INV2 for inverting the output of the

third comparator COM3; and a fourth OR gate G4 for

35 logically summing the oﬁtput of the second inverter INV2



third conparator COVB; Qa fourth OR gate 4 for ‘ | ogi cally sunmm ng
the output of the second iInverter |NV2 and the output of the fourth
conparator COW, and outputting the fourth correlation control signal Z.
Figure 3 shows the coefficient generator 70 of Figure 5 1 in nore detail
This conprises third to sixth inverters INV3 to INV6 for inverting and
outputting the first to fourth correlation control signals WX, Y and Z, a
first AND gate G5 for logically conbinin% the first correlation contro
signal Wwith the output X of the fourthlilnverter 10 I NV4; a second AND

ate &6 for lo 'caII .conbi ni n he firs correl ation ontrol signal W
Wth the tiA d o ISHTRHE Corf r CENS| HAER  EOTRAERLRD (St RBR

|l ogically cordutrpmirifg: fhé Stoweth eboiteDatdoh r ebnsirghakiynailt .t he out put
[err] of the sixth inverter INV6; and a 15 fourth AND gate &8 for

| ogi cal |y conbining the second correl ation control signal X with the fourth
correlation contrcﬂlgurqnxﬂshd&s Zhel tbefBRcjgant Bnetator| B0 ofil Fygure

outputti g otk B Secald. | PhteAobBki8s6"Eh R o8 Ekth FnvPlers
t he correlatmﬂv3ah@ ;Nyﬁuﬂpx}ugueetﬁng Bod |Qintting ofbenifigsthetout put

of the fourt 'fﬂngaéér@lé(‘twnt ESnQi"Bﬂurs?LdA/aQ%d W/)@fYtQﬁdt ;r &y apgrgefth
inverters and out puttin east, si i cant SE of a det'ection
coefficient & l?é“'xﬁ)rqglfé—‘tr &9912??1%% Cm%rﬁhe (ﬁqui'r fRERelation 3

will now bedre®l kel wwWithiie daltpdt Dagedny fdiartH ofipeed fer
ConStItlitlonINVAL, a second AND gate G6 for logically combining the
N2 first correlation control signal W with the third
correlation control signal Y; a third AND gate G7 for

logically combining'the first correlation control signal

Y with the output Z of the sixth inverter INV6; and a

15 fourth AND gaté G8 for logically combining the second
correlation control signal X with the fourth correlation

control sighal Z; ‘a fifth OR gate G9 for 1logically

combining the outputs of the first to third AND gafes GS

to G7, and outputting a most significant bit MSB of a

20 detection coefficient of the correlation; and a sixth OR

gate G10 for logically combining the output of the fourth

AND gate G8 with the outputs W and Y of the third and

fifth inverters and outputting a least significant bit LSB

~ of a detection coefficient of the correlation.
25 | |
The embodiment:  of Figures 1 to 3 will now be
described below in more detail, based on the aforesaid
constitution.
30 Referring 'to_FEQure 1, the difference components

between lines 2 and 3, and lines 2 and 1, provide aY¥, + a¥Yy

+ 2C at the first and second subtractors 10 and 40,

respectively, and the sum motion components provide 2Y; +

2Y, + aC at the first and second adders 20 and 50,
35 respectively. : '




30 - Referring to: ’gure 1, the difference co@)nents between |ines 2
and 3, and lines 2 and 1, prOV|de [err] + 2C at the first and second
subtractors 10 and 40, respectively, and the sum notion conponents provide
[err] + [err] at the first and second adders 20 and 30, 35 respectively.

- 12 -. When the difference conponents are | ow pass filtered at the first
and second |ow pass filters. LPF1 and LPF2, respectively, the respective
[err] component is detected in each of t he I ow pass filters LPF1 and LPF2
and, therefore, 5 each detected AYL %%nbonent is input to the correlation

detector 60 with_ an solute val ue. \Wen t sum i on _conpanent re band
bass 111 tered alEls S LHATR COBARF NGRS SEe oo DABO LARP R8s
respecti vehy, thee fispecahdespebh dowp eas fﬂwscmﬁu andaqPRY, t he

band 10 fil, 2 and 3 h f the di d
[2Pr] 1corrp%%%i’tegltltveelr%ﬁsﬁieoarpeﬁ BPF &%Lgﬁgiﬁ@?g‘?ﬁ& %t tf% ai'%t%glchte e

value in tleachamf thenéowapaésrﬁ,lte\!ssdm iamed I;Ptm\/andea(them'feftdm det ect ed

S|gnal C p t r atl c 15
each contro cgl ﬁ%&é&[g?k]goﬁg&l%%o%el |one‘% r%ﬁéh@gn%r%g%@'gﬁ ned
proce55|ngdpt99§@ar§0 Mty an efkmolute 12 Figur eWient hbessuantatiian pl exer
MUX2 i n thgspebhehils Q'i'edga%ﬁt 3%5@0 f&Q‘E%E-E%S tth%héYEe%Qnd andhdh3 4 and D

through two input termnals and detects the _snall gnal- anong the two
i nput _si gnBRB HBRSS t Kd 1$6&6ndBREPL i pPExePPRBX2 FESEGSFéWEGYby fh& cont r ol

signal of {BepbitiveC QaEGisendAdlist Hetbtel GonaicH o6f CE: band
10 pass filters BPF2 and BPF3 and, therefore, each of the

N detected 4C components is input to the correlation
detector 60 with an absolute value in the same manner as

aY . As described above,  each of the detected signals A,

B, C and D input to the correlation detector 60 generates

15 each control signal for aY¥, and aC correlation through a

predetermined processing procedure.

First, referring to Figure 2, the second multiplexer

MUX2 in the correlation detector 60 receives the aY;

20 signals A and D through two input terminals and detects

the smaller signal among the two input signals. 'Here, the

second multiplexer MUX2 is operated by the control signal

of the first comparator COM1l, the first comperator COM1

- receiving and comparing the aY, signals A and D output from

25 the first low pass filter LPF1 and the second low pass

filter LPF2 respectively, and outputting the compared
result. '

- Thus, if the first low pass filtered aY, signal A is

30 larger than the second low pass flltered AY, SLgnal D, "i*
is output. Therefore, the smaller s1gna1 detected in the
second multiplexer MUX2 is input to one terminal of the
second cemparator COM2 and is compared with the
predetermined first reference value Refl input to the

35 other terminal of the second 'comparator- CoM2. As a



recei ving and conpari r%he [err] signals A and D ’put from 25 t he
first low pass filter LPFl1 and the second | ow pass | ter LPF2 .
respectively, and outputting the conpared result. Thus, if the first |ow
pass filtered AYL signal Ais 30 larger than the second |low pass filtered
[err] signal D, "1" is output. Therefore, the smaller signal detected in
the second nultiplexer MUX2 is input to one term nal of the second
conparator COVR and is conpared with the predeterm ned first reference
value Ref1l input to the 35 other term+hal of the second conparat or cowve.

As a - - 13 - sul L, f_th |l er _val ue d.in e
nultiplexeréﬁf&égfs Fﬁﬂ%&ﬁ fﬁgﬁﬂ$ e Vﬁng r ?gégﬁég Y uéhg%f%?%%ﬁ%'second
conpar at or WIMVRiplepersMUB2 tmdsmdllere tfhmmwhe §irstgreferamaehyalet er '
t he second ar r V% "AdAamo T Ut of c

conpar-at or %ggg'ig%%n§%¥¥%o one é$%$§glég¥2eggﬁggkgthépfiéﬁ? gngggbond OoR
gates Gl anfloxerais tlargan pianfthae latter,cdhsarseerndorPnparagor j nput
to the ot hegofer hbphtaf nhhe first OR gate Gl, and the inverted output of
the first conparator COML through the first inverter INV1 is input to the
other termnal of the second OR gate (. Therefore, each of the two OR
gazI es Gl and IGZ PREDOGEHUL 0GF CBheYsébEntNBokhpatgBakscofia isr enpaet itvel vy,

and as a result

200, 29 2 1 o5Mh pgrbliny | eshatB AP GO Sl B1L G001 68 gatatay W anc
term nal s odndhe2t hiardl ntihe¢ | puepat MEX3the Thérshi compadator COM1 is
_ 10 input to the other terminal of the first OR gaté Gl, and
o the inverted output of the first comparator COM1 through
the first inverter INV1 is input to the other terminal of
- the second OR gate G2. Therefore, each of the two OR
gates G1 and G2 combines logically the input signals,

15 respectively, and as a result, the first and second.

correlation control signals W and X are output.

The aC signals B and C are applied to the two input
terminals of the third multiplexer MUX3. The third and

20 fourth'correlation controcl signals Y and 'Z are generated
by the two OR gates G3 and G4 respectively, of which the
input terminals are connected to the output terminals of

the third comparator COM3, the fourth comparator COM4 and

the second inverter INV2, so that the processing is

25 similaﬁ'to that of the aY, signals which are described

above.

The first to fourth - correlation control signals

_ (W,X,Y,Z) generated by the procedure described above are

30 input to the coefficient generator 70 and generate the
‘detection coefficient of the correlation.

That is, as shown in Figure 3, the first correlation
control signal W and the inverted signal X of the second
35 correlation -control signal X output from the fourth




20 ==fmeyiirt h correlation cgntrol signals Y and Z ar(a/‘enerated by the two OR
gates G3 and (4 respectively, of which the input termnals are connected to
the output termnals of the third conparator COM3, the fourth conparator
COwv and the second: inverter [INV2, so that the processing is 25

simlar to that of the AYL signals which are described above. The first

to fourth correlation control signals (WX Y,Z) generated by the
procedure descri bed above are 30 i nput to-the ca€efficient generator 70
and generate the detection coeffici ent 18f “the correlation. That is, as
shown in Figur the first correl ation ntrol signal Wand the inverted
signal [err] Ligfv%htee‘se'c'dﬁdsé% ‘°%b?$@1yat’?lg§tl%§ﬁ$o?n Shgnfi1rst Ayt
from the f@E#&GehG5. - Tk4 T igvexmeibiidnacentogilc slignalulw ignd eehén t he

first AND gateg { JLhe firs Lelati tr sjgpal ,Wand the third
correction cont?c_? sﬁ“g'n‘a‘[' Y 5%1e Fgéi'é%?l y@'rl I pl iq}ed é?ﬁ tﬂiggl&?@c’oﬁ% AND
gate Gb. mMHE1pdAead tor ReRat $@RoFdr ND sigpte  Yéand t ehe nveimdl si gnal

—lerr] of 2heckowsliBeeonrelation i ' rth?-r%%;f sixth
' er | N\/§Par e}ﬁégi_ gaTTy _rrulfji?%lq% eg! ian%?h@etﬁ] r - g%’;l%atdl;? OfKrhen,
tputs &Pe FOWTRscrEanicd APtyglesignaly § cputrute firog e y

in theiktht inGR-eat ewf® are TheyicmIy muleiphiiediPichd BRiH the
Jfromthe fift gate

ion cogfficient of the correlation is _outpu )

e seco‘ﬁ;‘gB %3&?6?721 i on=conttoIC TR Fart ;}’_Sng"t"ﬁé fouthirad & ef ati on
| siggatesZG5ate z1egicabyycally summed in the fifth OR gate _
Sl G9. The =aost significant bit MSB of the detection

coefficient = =2 correlation is output from the fifth OR
gate G9. ' '

The sec=Z ccrrelation control signal X and the
.2 fourth corrsizzicn control signal -Z are logically
multiplied by ==& Zcurth AND gate G8. The output of the
fourth AND gzz= 38, and cthe inverted signals W and Y of |
the first ani zzird correlation control signals (W, Y)
output from = <hirxd and fifth inverters INV3 and INVS
-: are logically su=zed in the sixth OR gate G10. The least
cf the detection coefficient of the

#1]

significant ::z -=s
~correlation := ocsutput from the sixth OR gate G1o0.
Therefore, ths zcrdition for generating the detection
coefficient o the cerrslation in accofdance with the
first to four= ccr-slation control -signals W, X, ¥, and

. 2 is shown in ~z>l=s .



nmuktiplied by the four

ND gate 8.

The out put-

‘he fourth AND gate
third correl ati on

&8, and the inverted signals Wand Y of the first g
control signals (W Y) output fromthe third and fifth inverters I NV3 and-
INV5 are logically summed in the sixth OR gate GLO. The |least significant
[err] of the detection coefficient of the correlation I's output from
the sixth OR gate GlO. Therefore, the condition for generating the
detection coefficient of the-correlation in accordance with the 15 first
to fourth correlation control signarsL@/‘X, Y, and Z is shown in Table 1.
15 - 11 5 01

01
10 11
si gnal of e s cant rol
conbed proqessing W {h lijne 3 igpFigure
with line §, and .11l reprdgsent that ther
Therefore, || if th8X detedtion coeffici
to the sel gctrmgtermmatof—tte st
MUX1 sélec‘s and Odut put s jt he ouPput of
T:IC IILI.JI‘L.;-PJI CAT

there is ng .
rst subtractor

Table 1 YZ
11
01

11 10

'10 11 Here WK is the control

1, 10 qreprese
e is no correl ati on therebet
ent of the correlation is
ot prexer—MORT, —the 1ot tTpifexer

t he fi A&t band

(W N\

= e
IVOAL SCTIT CUL S

10 whé® the c

26 outpyt s the

bnposi t1® vi deoffsi gnal

i CUIT C: at I UHT.
signal out gut frok®the fi
is conb prgee ok

r _
' 11

Here WX is the control signal of aYy,,
control signal of aC, 01 represents combed processing with

line 3 _in Figure 1, 10 represents combed processing with
line 1, and 11 represent that there is no correlation

11

01 10

¥YZ is the
10

therebetween.

Therefore, if +the detection coefficient of the
correlation is applied to the selecting terminal of the
first multiplexer MUX1l, the multiplexer MUX1 selects and
outputs the output of the first band pass:filter BPF1 when -
there is no correlation. The multiplexer MUX1l selects and
outputs the signal output from the first subtractor 10
when the composite video signal is comb processed with
line 3 and seiects_and outputs the signal output from the
second subtractor 40 when the composite video signal is

15

20

comb processed with line 1.

25 ) .
As described above, when the chrominance signal is .

separated from the composite signal, the similarity with
the line above and the line below is detected. Then, the
chrominance signal is sepérated from the line bearing the
larger similarity, thereby ~facilitating more accurate
filtering and thus imp;bving:picture image quality.

30

pass fd}ter BRF1 when



| i.ne 3. and sel ects and"utputs the signal output #ﬂ'h\the second subtractor
40 when the conposite video signal is comb processed with line 1. 25 As
descri bed above, when the chrom nance signal is separated fromthe
conposite signal, the simlarity with the 1ine above and the Iine Deiomrfs
detected. Then, the chrom nance signal is separated fro

-the 30 larger simlarity, thereby facilitating m)re mmma“i ﬂm[ |ng
and thus inproving picture imge quaIHé% -16- CLA Aol reu
separating chroninance signals from=a Mmposite video signal in a NTSC

col our video signal processing system the circuit conprising: 5 a first
del ay devi 1H del aying a conposite video signal; a first band pass

filter foripandapaggchikt ebrngepadating @Hﬁl‘lﬂlrﬁnd?ealsdléﬂéﬁé g#ebay adevi ce;

a second del a deV|ce for 1H _delayipg the put of said first,del
devi cor  1550mBoS T Fy1dio SRIBRAL ol & NRRET KATIRT o HidoorBognes vi deo

si gnal froprobessﬂhgusysﬁemalﬂhélcircdetayoﬂprnsénga first adder for adding

the out put of said first delay device to said conposite video signal; 20 a
second adder for adding the outputs of said first and second del ay deV|ces
a first delay dev:.ce for 1H delaylng a composite

video signal;

a first band pass filter for band pass filtering the
10 output of said first delay device; '

a second delay device for 1H delaying the output of
said first delay device;
15 a first subtractor for subtracting said coﬁposite
video signallfrom the output of said first delay device;
a first adder for adding the output of said first
delay device to said composite video signal;
a second adder for adding the outputs of said first
and second delay devices; '
U

a second subtractor for subtracting the output of
25 said second delay device from that of said first delay

device;

first and second low pass filters for 1low pass

filtering the outputs of said first and second subtractors

30 respectively and outputting respective luminance
difference signal components;_ |

second and third band pass filters for filtering at
a predetermined band the outputs of said first and second




‘a second subtractor fo’btracti ng the output of * sai d second del ay
device fromthat of said first delay device; first d second | ow pass -
filters for low pass filtering the outputs of said first and Secord—— -

subtractors 30 respectively and outputting respectiy ' ce L
di fference signal conponents; second and third band pass ﬂ’,’”g@# (FMI‘IH’
filtering at a predeterm ned band the outputs of said first and. A ﬂl
17 - adders respectively, and outputting respective chroninance differerce
_signal conponents; a correlation detectloh =for detecting correlation 5
between the outputs of said first and second | ow pass and second and third
band pass faf¢ers respeehiyaly n@nd ot Ting rrspectdve: Fhrondnanse

signal's; a gpeféi-ehent sggnsiakempbAbntagi cally conbining said 10 first to
fourth correl ation contr0l sighan and generating a correl ation detecting

coefficient; a multiplexer for receiving the output signal of said first
‘band pass filteraansofrelotiont cdiBdisy offoxai detectihyr storpdlaeiond

subtractors, and outputti | ne of the recejved,.signal electively.in

Sopendehoe bEbHeeRcths) outBrteapl eaifcr Lrebrata: seren LW PREFORd b A

circuit acsecohdgand ochiddiband passh@iditerssand gdéneratingl ftirsit det ect or

conpri ses L arator_for ari e outputs of said first and

second Lomﬁ%%%%éﬁi%?gggiag93808%agﬁgpt?%agig?'for outputting the outputs of
a coefficient generator for logically combining said

10 first to fourth correlation control signals and generating
N a correlation detecting coefficient;

a multiplexer for receiving the output signal of said
first bénd paSs filter and the output signals of said
15 first and second subtractoré, and outputting one of the
receiyed signals selectively in dependence upon the value
of said correlation detection coefficient.

2. A circuit according to claim 1, wherein said

20 correlation detector comprises a first comparator for
comparing the outputs of said first and second low pass
filters;

a second multiplexer for outputting the outputs of
25 said two low pass filters selectively under control of

said first comparator;

a first compara—tor for comparing a predetermined
first reference value with the output of said second

30 multiplexer;

a first OR gate for logically summing the outputs of
said first and second comparators, and outputting a first
correlation control signal;

35
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25 said two | ow pass’ters sel ectively under c‘ol of said first
conparator; a first conparator for conparing a predeterm ned first
reference value with the output of said second 30 mul tiplexer; a first OR
-gate for logically summng the outputs of said first and second
conparators, and outputting a first correlation control signal; 35

APPLEYARD LEES - 18 - a first_ inverter for inverting the output of said
first conparator; a second OR gate for Iogically sumi ng the out put of 5
said first inverter and the output18 said second conparator and

outputtlng a second correlatio trol n h|rd Co tor .for
conparing the oufpdt*iit séPHeﬁg %&ﬁnﬁp¥§kF%¢ﬁr EnBa iRl ? | B3 4
third nul ti pieser cbmpaeatput;t i ng t he out put of said second and third band
pass filters selectively under control of the output of said third
conparator; 15 a fourth conparator for conparing a predeterm ned second
ref erence val ue @i skcohd OBt gateoforaildgibridynatimnphgxthe 2@tput of a

third Qﬁ 9akg;i§or £y thcahh¥e§EE¥‘“Qn&hetﬁatpﬂhtghtsab? tEh&ﬂ agd by th
conparators and outputting rd correlation tontro
comparator and outputting a second correlatlon control

signal;

a third comparator for comparing the output of said
10 second and third band pass fllters,

a third multiplexer_for outputting the output of said
second and third band pass filters selectively under
control of the output of said third comparator;

15
a fourth comparator for comparing a predete_rmined
second reference value with the output of said third -

multiplexer;

20 a third OR gate for logically summing the output of
said third and fourth comparators and outputting a third
correlation control signal;

a second inverter for inverting the output of said
25 third comparator; and

a fourth OR gate for logically summing the output of
said second inverter and the output of said fourth
comparator and outputting a fourth correlation control

30 signal.

3. A circuit substantially as hereinbefore described
with reference to Figures 1 to 3 of the accompanying
‘drawings. '

35 .
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a second inverter for i’ting the output of said third J:anar_al:or"
and a fourth OR gate fo ogically sunm ng the output of said second

inverter and the output of said fourth conparator and outh ”Mlm ,m' ",
correlation control 30 signal. 3. A circuit substanti

her ei. nbef ore described with reference to Figures 1 to 3 of the acch np ny’i ng
drawi ngs. 35 - 19 - 4. A net hod substantially as herei nbefore -
described with reference to Figures 1 ':n(i 3_of the acconpanying draw ngs. 5.
A col our video signal processing syste Br ovided with 5 acircuit

accordi ng tghc' al Ml t Hod's u%st%nnafi1&%8%1»25%&%98 és&ﬂﬁ@dﬁﬁf@ﬁder

provi ded w a signal processing systemaccord ng t ambp
reference to Figures 1 to 3 of the accompanying draw1ngs.

."'.}::

5. A colour video signal process:.ng system prov:.ded with

5 a c1rcu1t according to claim 1 2 or 3.

6. A colour television or video recorder provided with .

. a signal processing system according to claim 5.

10




