BRI GHTNESS S| GNAL/ COLOR Sl GNAL SEPARATI NG FI LTER The present invention
relates to a brightness sig- nal/color signal separating filter for
separating a bright- ness siignal and a color signglifroma conposite TV
signal of, for exanple, an NISC or other standard $¥stem Fig. 12 is a

bl ock di agram of a conventional brightness signal/color signal separating

filter of an NTSC system The operation of the canventional fi |

‘@xpl ained with reference to Fig. 12. A conposite color TV sigégﬁﬁgizgggpeih
NTSC system input froman input termnal 5001 is converted into a digital
signal 5201 by an A/ D converter 5002 and supplied to a vertical filter 5006

for filtering signals in the vertical scanning direction (hereinunder
referred to nerely as "vertical direction"). and a first. 1-line delay

Gi peuit 5003 BRIGHDNESS s BERAL Adoridre 4 16MAL IskpARAEEN@YFELIERI t 5003 is

I Nput to a _ 3 . ' Ing circult
5005 and the vertical filter 5006. The output 5203 further del ayed by one
line by the second 1-line delay circuit 5004 is input to the vertical
filter 5006. The vertical filter 5006 is generally conposed of a filter
which is called a 2-line conb filter, and the output of the vertical filter
5006 is i nputThe REeseRt phrvention rees te deplghtressosighe band- pass
filter 50%7 is |led out of an output term nal 5008 as a, color,  signal and

i nput t &2 /color signal separating filter for separating a bright-

ness signal and a color signal from a composite TV signal

of, for example, an NTSC or other standard System.

- Fig. 12 is a bloék diégram of a conventional brightness
signal/color signal separéting filter of an NTSC system.
The operation of the conventional filter will be
explained with reference to Fig. 12.
A composite color TV signal 5101 of an NTSC system
input from an input terminél 5001 is coﬁverted into a
digital signal 5201 by an A/D converter 5002 and supplied to
a vertical filter 5006 for filtering sighals in the vertibgl
e scanning direction (héreihundér referred to merely as
"yertical direction") and a first. 1-line delay circuit 5003.
The output 5202 of the first l-line delay circuit 5003
is input to a second l~line delay circuit 5004, a delay
compénsating circuit 5005 and the.vertical filter 5006. The
output 5203 further delayed by one line by the second 1l-line

delay circuit 5004 is input to the vertical filter 5006.



one input termnal of a subtracter 5009. The output 5206 of the del ay
conpensating circuit 5005 is input to the other input termnal of the
subtracter 5009. The del ay conmpensating circuit 5005 is a circuit for
conpensating for the delay in the band-pass filter 5007. A brightness

si gnal

5207 is output fromthe subtracter 5009 and .l ed out of an out put

term nal 5010. The operation of the conventional color filter with respect
to a conposite color TV of an NTSC systemw || now be expl ained. The

conposite color TV signals 5201 which are synchro-. nously sanmpled at a

o/

sanpl i ng frerneneyreicher Flltepr 6966t 4 sa genleralsibozompesedr efuency) by the
A/ D convert- er 5002 are arranged two-di nensionally on a screen, as shown
in Fig.fillkeSivictcheis] calld8542pFHinkHooamr eSidiitesr a4 dmd | et @itpB&nni ng
frequency), 4 sanples of color signals C having a phase difference of

180[ er Idf atlee exéraitall Piltper 60060onsedsiput tm a band-pasi §ilt8r the

synbol

Y represents a brightness signal, and C1 and C2 col or signals.

The

bl ank &0&le is Y + Cl, hatched circle is Y - Cl, white triangle is Y + C2
and hatched triangle is Y - C. If the delay of, 1 saggle and the del ay of

one |ine areThsppatpull ByOfepk] @Sp@@tﬁdv@laﬁs bﬁlﬂzt%

gpgigﬁ,led out

of an Qutput-terﬁinal'5008 as a color signal and input to
one inﬁut terminal of a subtracter 5009. The output 5206 of
the delay compensating circuit 5005 is input to the other
input terminal of the subtracter 5009. The delay
compensating circuit 5005 is a circuit for compensating for
the delay in the baﬁd—pass filter 5007.' A brightness signal
5207 is output from tﬁe.subtractef.SGOQ'and led out of an
output terminal 5010. |

The operation of the conventional color filter with
respect to a combosite color TV of an NTSC system will now
be explained.

The composiﬁe color TV signals 5201 which are synchro-
nously sampled at a sampling fréquency of fs = 4;fsc (fsc
represents a.color sﬁbcarrier frequency) by the A/D convert-
er 5002 are arranged two-dimensionally on a séreen, as shown
in Fig. 13. |

Since isc = (455/2)fH (fH represgnts a horizontal
scanning frequency), 4'samples of color signals C having a

phase difference of 180° are extracted per period on each

line.

>



[err] Since fsc (455/2)fH, [err] = 910. The vertical filter 5006 extracts
a line support signal 5204 including a color signal C for supporting a |ine
whi~ch includes a color signal” fromthe current input signal, the 1-line

del ayed signal 5202 and the 2-1ine delayed signal 5203. In this case, the
transfer function HV(Z) of the vertical filter 5006 is HV(Z) = (-1/4).[err]
In other words, the line support signal HC(m n) 5204 at the coordi nates

( n) on the screen shown in Fig. 13 is extracted in the formof HC(m n)
= -(1/4) {S(m _n-1) -2S(m n) + S(m_n + 1)]. The line support signal 5204
al so incl udes 5anF§htAgsst§ﬁgﬁmésﬁl Teedegsephssaf Pright®@$s separ at es
the color signal C(m n), which i%.a hi gh- f equencg conponent, fromthe
line supp®tenaignaPdHEnARS) CRERLOT ANt S: obf BRnBA2RH SIS hats 5205 i s
supplied to.the subtracter 2009. e . suhtracter.5009 sybtracts the color
Eh CGchrchy “B3beheRr Ehrs 18 oY & AL nhLES EEIARALE 0 Tori e
1-line d Lgnal_.5202 by the d y conpensating circuit 5005 in
correspoﬁ%%ﬁ%éegﬁ?ﬁlﬁﬁgagaﬁﬁ-ggss ézter 5007, thereby separating the

br 'S?Pnt nﬁ)SS_ Sic??nf' ﬁ?(émde'i)aya%fr P'LINE DAY tHe daLhoWord ctgHatiayd m N)
expressed by 271 ana z74

. respectively, by Z convérsion,
z2=1 = exp(-j2mf/4f_ ).
Since fsc g_(455/2)fH,
_ 2 = 910. | |

The vertical filter 5006 extracts a line support signal
5204 including a color signal C for supporting a line which
includes a coior signal from the current input signal, the
l-line deiayed signal 5202 and the 2-line delayed signal
5203. In this case, the transfer function HV(Z) of the
vertical filter 5006 is ' | : -

HV(Z) = (-1/4)« (1-274)2,

In other words, the line support signal HC(m, n) 5204
at the coordinates (m, n) on the screen shown in Eig. 13 is
extracted in the form of . _ _ -

~ HC(m, n) = -(1/4) {s(m, n-1) -2S(m, n) + S(m, n + 1) }.

The line Suppért signal 5204 also includes a_brightness
signal Y. The band-pass filter 5007 sepérates the ;olor
signal C(m, n), which is a high—frequency component, from
the line support signal HC(m, n) 5204. The_thus-ob;ained

' color signal 5205 is supplied to the subtracter 5009. The



In this case, the transfer function Hh(Z) of the band-pass filter 5007 is
constituted, for exanple, as represented by the follow ng equation: Hh(2Z2) =
(-1/32)[err] As described above, in the conventional brightness .
signal /col or signal separating filter, the characteristics of the vertical
filter and a horizontal filter for filtering signals in the horizontal
scanni ng direction (hereinunder referred to nerely as "horizontal
direction") are conbined in a fixed state. |In other-words, the brightness
signal Y and the color signal C are separated by the band-pass filter both
in the vertical and horizontal scanning directions. Therefore, in an area

i n whi shbthecberghids subtdacte tbleocodora sdignal € (mpirdl y520@nfeom each of
the brightness signal Y and the color signal Cleaks out to the other's
channe#, sitinah Prlodudds5208crbtadngdi by | L$xﬂn33thﬁ It+elnepiobay ed

pi cture_ due_to _dot interference or the Ii - 4- Accordingly, it is an N
obJectsbgn?ﬁesﬁpgséﬂttPﬁvéﬁ@PanpﬁpépﬁﬁFﬁéﬁeQHﬁ99ﬂin§9Q§§&ﬁ|bed problens
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si gnal . ac ve thi ent I.ntro-

concepLhensghiBRIngOkyBhRibYE energy. The
Y(m, n) = S(m, n) - C{m, n). -
In this case, the transfer function Hh(z) of the -
band-pass filter 5007 is constltuted for example, as e
represented by the follow1ng equat10n~ |
Hh(z) = (-1/32) (1 - 2°22(1 + =421 + 278y,
As described above, in the'convehtienai brighfness
signal/celer signal seperating filter}uthe characteristice
of the verticai filter and a horizontal filter'for filtering
signais in the horizonﬁal scanning direction (hereinunder T
referred to merely as "horizontal direction") are combined
in a fixed state. 1In other worde, the brightness”signai Y
and the 001er'si§nel c are.separated by the band-pass filter
both in the vertical and horizontal scanning directions.
‘Therefore, in'en area in which the brightness and the
color of a pieture rapidly change, each of the brightness .
~ signal Y and the color signal C leaks out to the other's
channel, which produces a deterioration in quality of the

reproduced picture due to dot interference or the like.



non-correl ative energy is the value show ng the degree of non-correlation
between a certain coding series and another coding series. Accordingly,
when the non-correlative energy is large, the correllation'is |low, while
when the non-correlative energy is small, the correlation is high. In other
words, it is possible to knowa video correla- tion by using the

non-correl ative energy. The video corre- lation refers to a correlation
between a plurality of sanples which constitute a picture. Therefore, if
the non-correlative energy is obtained in the vertical direc- tion, it is

possible to evakeab@itMA W, dao LOrdel bijesti Bft BReVRrbisedlt difvaaiton | f
the non-correlative energy is obtained 1n the horizontal direction, it is

possibl e to eldmidlatd hthe/idasrsadeetPibead pPobhemBORinZ @Mealrdidesd i Hp: | f
t Qe non-correl ative energy is obtained with respect to both a col or signal

and a brighness prioyidle sWHightndss signaljfeblop sigpadsisdpaririiag h the
color signal and the brightness signal. In the present invention, such an
eval uat i ofidterhehiicked < arapebilie ovf aanccthatedyeseparatfiing eolbrrigtithal in
accordance with the result of the evaluation are adopted as the fundanental
t echni quenéss adhgneli mgd lee asifjosctsifna heeyersifit ai napatdi chanfeatis s, the
present applicant proposes a technique for selecting a color signal which

i s extracptadpgedhdrdiar & isdignal which the video correlation is the

To achieve this aim, the present inventor has intro-
duced the conception of non-correlative energy. The
s non-correlative energy is the value showing the degree of
non-correlation between a certain coding series and another
coding series. Accordingly, when the non-éorrelative enerqgy
is large, the correlation is low, while when the
non-correlative energy is small, the correlatioh is high.

In othefIWOrds, it is possible to know a video correla-
tion by using the non-correlative enefgy. The video corre- -
lation refers to a correlation between a plurality of o
samples which constitute a picture. Therefore, if the-
non-correlative energy is obtained in the-Verfical direc—
tion, it is possible to evaluate the video correlation in
the vertical'direcﬁion. If the non-correlative energy is
obtained in the horiZontal’direction, it is possible to
evaluate the video correlation in the horizontal direction.
If the nén-correlative energy is obtained with respect to

both a c¢olor signal and a brightness signal, such an



hi ghest and outputting the selected color signal as the separated color -
signal . For exanple;, when the video corre- lation in the vertical direction
is high and the video correlation in the horizontal direction is low, the .
color signal extracted in the vertical direction is adopted. To state this
nmore explicitly, the present invention provides an inproved brightness
signal /col or signal separating filter for executing such a technique. This-
bri ght ness signal/color signal separating filter ensures the separation of U
a brightness signal and a color signal in a screen area in which the
pi ct urevalipatiignchanpessibde oramsith the t¢elorrsignhldandctthen, and
prevents the | eakage of a brightness signal to a color signal, or vice
ver sa,brhghthgsscgdgnad -what is called dot interference. The structure of
the present_invention will now be expl ai ned. The present invention can
have four kIRdshef present dvgnticn, #IGH |3npevateatibad ometdienunder. The
fundanmen- tal structure common to the four kinds will first _be briefly
expl ai'FeieC TReTFahasien: ahds thec Seleqton RE 13 FolPRgSépradi & A) a first
delay circuit; B) a,second delagy ciycyit; C_.a vertical caqlor signa
ext _rac?cf?l%;réﬁ‘?_ﬁr‘,ﬂﬁf‘ -%gﬁoﬁefbﬁ'ttapfgc#tﬁ GRAELERPr BELT AGOPHCRS E) a
hori Zotq'txeal él\llg é.tlng%!taioltgéh%li n%l f%)g raac(i'}:i!en‘%.ng the object of the
present invention. . That is, the present applicant proposes
a technique for selecting.a-color signal which_is extracted
in the direction in which the video correlation is the .gJ
highest and outputting the selected color signal as the
separated color signal; For example, when the video corre-
lation in the vertical direction is high and the video .
correlation in the horizontal direction is low, the color
signal extracted in the vertical direction is adopted.
To state this more explicitly, the present invention -
provides an improved brightness signal/color signal
separating filter for executing such a technique.. This-
brightness signal/color signal separating filter ensures the .
separation of a brightness signal and a color signal in a
screen area in which the picture rapidly changes, for-
example, in the vertical direction, and prevents-the leakage
of a brightness signal to a color signal, or vice versa,
thereby reducing what is called dot interference..

The structure of the present invention will now be

explained. The present invention can have four kinds of



filter; F) a switching circuit; G a video correlation judging circuit and
H a first subtracter. The first delay circuit first delays a conposite
video signal by a predeterm ned nunber of |ines and:outputs the del ayed
signal as a first del ayed conposite video signal. It is here assuned that
the conposite video signal has already been sanpled at a frequency which is
synchronous with a horizontal scanning frequency. The del ay (nunber of
|§pres) is one line in the NTSC systemand 2 lines i.n the PAL system The
second delay circuit then delays the first del ayed conposite video signal
by the saferHGEBEE 0f2s Widd de tdrsdrnihad dwerginuindert afibeodundamerne

del ayed signal as a second del ayed conposite video signal. Therefore, in
the -7- tapressnctugpeecomsen e é@lekir%-‘sf dtirdgriaill Aianetybet fxiafiddsite
video signal, the first delayed conposite video signal and the second

del ayed c%ﬁBSéFP@dvideo signal are obtained. These signals are serially

del db d - M ned f_li ith h,oth
Aecordingly. | Pon  HORHE RS TSR IAE (3 b FHoL BT PRI Py oot SBanpl | ng

Eginfs whi ch cggs%l&q&gttG%%%kr%hrq§¥g¥.conposite vi deo sighal_as_an obj ect
npling point, it IS possi to extrdct a color signal by using the
sanpl ed B) a second delay circuit;
C) a vertical color signal extractihg filter;
D) a horizontal color signal extracting filte:;
&g E) a horizontal/vertical color signal extracting

filter;

F) a switching circuit;

G) a video correlation judging circuit and

H) a first subtracter. |

The first delay circuit first delays a composite video
signal by a predetermined number of lines and outputs the
delayed signal as a first delayed composite video signal. o
It is here assumed that the composite video signal has.
already been sampled at a frequency which is synchronous
with a horizontal scanning frequency. The delay (number of
lines) is one line in the NTSC system and 2 lines in the PAL
system. . _

The.secohd delay circuit then delays the first dg;ayed
composite video signal by the same number of lines as the

first delay circuit and outputs the delayed_signal.as a

second'delayed.composite video signal. Therefore, in the



val ues at the object sanpling point and sanpling points in the vicinity -
thereof. In the present invention, a first reference sanpling point, a

second reference sanpling point, a third reference sanpling point and a .
fourth reference sanpling point are adopted as the sanpling points for
extracting a color signal. These sanpling points are determned in
correlation with the object sanpling point. The first reference sanpling
point is one of the plurality of sanpling points which constitute the N,
conposite video signal and is situated a predeterm ned nunber of |ines,

whi ch gpssesR0NHTeheibhe ddlrde gfidde df rsighglay ahmeuit,, taove the object
sanpling point on the screen. On the other hand, the second reference

sanpl i somposHtei vidiebuatiethad pricvet £1 116 1 edle Daydar cofpbisiee, wWiliah
corresponds to the delay of the second delay circuit, bel ow the object W,
sanpl i shgpal ndand Thheekerend lkie lsguoh dcongbes the evidapl shgnal- are point i s
one of the plurality of sanpling points which constitute the second del ayed
conpostheainedo sThesle sifmalishiaxk rsdmiahtye debpyedgbypoantpriefedeer-of t he
plurality of sanpling points which constitute the first delayed conposite
vi deo minrgd| nunkert pE dbnest widplnerpest o eaehiethsersituated a i
predet erm ned nunber of sanpling points to the right of the object sanpling
poi nt on thAcSeFEaRIlyon ifthamt kEvemmpPintkel § ofeiactefefame thenpl i ng :
point is situated _a predeterm ned nunber of sanpling Eoints to the left of
t he Plurality of sampling points which constituté the first

delay composite video signai_as an objedt sampling'point, it

is possible to extract a color signal by using the sampled ';)

values at the object sampling point and sampling points in

the vicinity thereof. 1In the present invention, a first

reference sampling point, a second reference'sampling point,

a third reference sampling point and a fourth reference

sampling point are adopted as the sampling points for

extracting a color signal. These sampling points are. . - -

determined in correlation with the object sampling point.

The first reference sampling point is one of the

plurality of sampling points which constitute the composite -

video signal and is situated a predetermined number of

lines, which corresponds to the delay of the first delay

cifcuit, above the object sampling point on_the screen. Oon .

the other hand, the second reference éamplinq point is

situated a predetermihed number of lines, which corresponds

to the delay of the second delay circuit, below the object

sampling point. Therefore, the second reference sampling



obj ect sanpling point on the screen. The fourth reference sanpling point
Is naturally one of the pIurallty of sanpling points which constitute the
first del ayed conposite video ‘signal. The vertical :gal or signal extracting
filter extracts and outputs a signal including a color subcarrier frequency
conponent in the vertical direction on the basis of the three sanpled

val ues of the object reference sanpling point, the first reference sanpling
peint and the second reference sanpling points, respectively. The
extracted signal will be referred to as a "first col6r signal" hereinunder.
Since the sanpl ed val ue of the object sanpling 50|nt and the sanpled val ues

of the poPﬁP§tsFFu£ﬂ519ﬂuﬁn?eﬁ&F?ﬁﬁ%ﬁytﬂ BBReLngappints piifil are used

by the fllter fi.rst col or an be said tqQ _be a signal which. can

be -9 COBREd E@?W tsr?ecwde%‘gﬁw I%??‘Bﬂsf‘ﬁetﬁédﬁé’rﬁl&d}a%reT:hern
ntI h The horizont al oJ 5| nal rac filter

Is suffic] g % xb
ﬁxtracts g %F&nﬁﬁ FENGH TP LD P Wi atFiR ef?gqﬁ ﬁc? °% n tEe
eg{:gg?;ggsﬁgiﬁﬁ i;ﬂ%é'%% éﬁ”ébﬁgt{€ﬁ€§ éﬁ%pkfgs¥ahg?§y6%fﬁ%%&ﬁ%%ﬁt%ye

secon col or "Si q]

1 | tagbe gt e dR S gkl B gl
~signal CanEB%E%EO%eﬂ%%&%%é&ﬁihé&fﬁhﬁﬁ&ﬂaef sampling points to the
right of the object sampling point on the screen. On the -
other.hend} the fourth reference sampling'point is situated
a predetermined number of sampling points to the left of the
object sampling point on the screen. The fourth reference
sampling'point is naturally one of the'plurality of sampling
points whieh constitute the first delayed compoeite video
signal.

The vertical color signal'extracting filter extracts
and outputs a signal including a color subcarrier freguency
component in the vertical direction on the basis of the
three sampled values of the object reference sampllnc p01nt,_
gj the flrst reference sampllng point and the second rererence

sampllng poxnts, resoectlvely. The extracted'signal will be
referred to as a "first color 51gna1" hereinunder. Since
the sampled value of the object sampllng point and the
sampled Qaluee'of.the'peinﬁs situated abové and below the
objeeflsampiiné point are used by the filter, the first

color signel can be said to be a signal which can be



whi ch can be sel ected when the video correlation in the horizontal
direction is sufficiently high. The horizontal/vertical color signal
extracting filter extracts a signal including a color subcarrier frequency.
conponent in the vertical and horizontal directions on the basis of five
sanpl ed val ues and outputs the extracted signal as a third color signal.
The sanpling points used by this filter are the object sanpling point, the
first reference sanpling point, the second reference sanpling point, the
third reference sanpling point and the fourth reference sanpling point. The

third %Qhekgéhg%bnewea%%&ycdﬂ'élatéié@_rihstﬁesbsee&c\ehi @ dex-sel ected

when the video correlation both in the horizontal direction and in the
verticgdofli L 8CELSFilcS @Yy hikfh.- The switching circuit selectively

out puts one of these color signals, nanely, either the first color signal,.\J
t he second gheOho%igoatalr ddleod lEighablextsaghihg Ehlbtederexttoraditscri m nat e
the color signal output fromthe switching circuit fromthe other color

si gnal 8, sigralodimeluddingr asiopiair \Wubcarr ¥er efyeguencyscampongatatidd col or
signal " hereinunder. The switching control of the switching circuit is

carri etheuhobjzentiadedigmatdian ioh thridasiei eEurhreeTRampl@sh correl ati on
judging circuit so controls the swtching, circuit as to sglect one of the

first teleesspgAaPutpiEssddenexaasted ghegnal #he?t AFFED oF®LSE gnal as
the signal. The sampling points used by this filter are the

object reference.sampling point, the third refgrence_sam-

pling point and the fourth reference saﬁpling point; The ;J
second color signal can therefore be said tq be a signal

which can be selectedé when the ?ideo correlation in the
horizontal direction is suffiéiently high.

The horizontal/vertical color signal extracting filter
extracts a signal including a color subcarrier frequency
component in the vertical and horizontal directions on the o
basis of five sampled values and outputs the extracted
signal as a third color_signalu The sampling points used .
by this filter are the object sampling point, the first
reference sampling point, the second reference sampling
point, the third reference sampling point and the fourth
reference sampling point. The third color siénal extracted
by this'filter is a signal which is selected when the video
correlation both in the horizontal direction and in the |

vertical direction is.low.

- 10 -



separated col or signal. The thus-obtained color signal is subtracted from
the first del ayed conposite video signal by the first subtracter and the
result is output as a separated brightness signal. In this way, the present
i nvention has a structure for selecting a color signal. What is inportant
in the present invention is by what technique or by what structure a col or
signal is selected. As described above, the first color signal nust be

Sel ected when the video correlation in the vertical,.direction is
sufficiently high, the second color signal when the video correlation in

the hori zont abdi Leg iy 1633404 GENSus P 8. oaBgutheoh ik atlése si gnal

when the video correlationn both in the horizo rection and .in the

verticalcgi68ckigRalls, AmelySURN theie! €6d | PIrke col6d' Eighaoyl #het he
wideo correlation judging circuit on the basis of the extraction of the
non- cor r ¢é@8dhd ecelergignads ciesthd bt mbavelot heignadent Ihnwaddmontcan
have four struc- tures dependi ng upon the kind of structure of the video
corr el atdbscyimgnadgecitheuidalok fsigtaktowtput efobmt hbeviswddaddme! ati on
judging circuit wll first be explained, The first structure of the video
corr el at¢brcpiigErgmeitheuiathess aner GiTRd ke, ethfefiPimes) c@Le3Ti zont al.
brightness signal _non-correlative energy extracting circuit; b) a

hor i zont%?-gﬁ‘%gowl@-gl’?&l TeHREEd Huias A ereppgrated color signal”

hereinunder. The switching control of the switching circuit__
is carried out by a video correlation judging circuit. The

N video correlation judging circuit so controls the switching
circuit as to select one of the first color signal, the
second color signal or the third color signal as the
separated color signal. The thus-obtained color signal is
subtracted from the first delayed composite video signal by
the first subtracter and the result is output as-a_sepa:ated”
brightness signal. o : ' o T

In this way, the present invention has a structure for

selecting a color signal. What is important in the present

i invention is by what technique or by what structure a color
signal ié selected. As described above, the first color
signal must be selectéd when the video correlation in ‘the
vertical direction is sufficiently high, the second color .-
signal when the video correlation in the horizontal direc-
tion is sufficiently high, and the third color.signal.when-
the video correlation both in the horizontal direction and .

in the vertical direction is low. Such a selection is

- 11 -



extracting circuit;-c) a vertical brightness signal non-correl ative energy
extracting circuit; d) a vertical color signal non-correl ative energy
extracting circuit; e) first to eighth multipliers; f) first to fourth .
maxi mum val ue calculators; g) ninth to eleventh nultipliers; h) first to
third conparator; and i)' a judging circuit. The horizontal brightness

signal non-correlative energy extracting circuit extracts a horizontal
brightness signal non-correlative energy DYH which shows the degree of -
12 - non-correlativity of a brightness signal in the horizontal

di lon. .. 7Th ' tal_.col or. Si I, .nqQn- | ati [

ci v oui 1S BATERr S8 RS POBnvAR RSO S Sa hon s Pl i FrRLE SR tmlgh
h t ( = el atjvi . ' | “hor,i t

Sous g6 peL BABLBRLIGIPH ik Sork SOLOELILIOR. ek lE Mol "

ext raCth%%tS& 'QRS%Eaﬁhﬁ_ rLeehC 3l UG S50 Sﬁg{?é" FBQQ‘-%%%-at lve

ener gy I ch shows the degree of non-correlativity of a brightness

signal 4 rddea¥pbhiisaly AbbRCENRN kind! 0F VEEFEELrE0bY tHedRAldeo

non-correl ative energy extracting circuit extracts a verti cal color'signal
non- cordehd 1 y€i SR Aighby whkrehighows the degree of o

u

A first structure of the video correlation judging
circuit will first be explained; The first structure of
the video"corrélatiqn judginQ'cifcuiﬁ has the following
elements: ' ' - ' L \)
a) a horizontal brightness signal non-correlative
energy extracting circuit;
'b) a hori20n£al-éolorisignal non-correlative energy-
extracting circuit;
c) a vertical brightness signal non-correlative energy
extracting circuit; o : - =
~d) a vertical color signal non-correlative energy
extracting circuit; -
e) first to eighth multipliers; - o R | QJ
' f) ‘first to fourth maximum value calculators;
g) ninth to eleventh multipliers;
h) first to third comparator; and
“i) a judging circuit.
' The horizontal brightness signal non-correlative energy
extraét;hé*circﬁit extfadﬁs a horizontal brightness signal

non-correlative enérgy'DYH which shows the degree of . .

£
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non-correlativity of a color signal in the vertical direc- tion. Each of
t he thus-obtai ned non-correlative energies is input to one or nore of the
first to eighth multipliers and, after sone processi:ng, to the second and
third conparators. The first multiplier nmultiplies the horizontal bright-
ness signal non-correlative energy DYH by a constant a and outputs the
product. The second multiplier nultiplies the horizontal color signal
neA-correl ati ve energy DCH by a constant b and outputs the product. The
third multiplier nultiplies the horizontal brightness signal :

“On'Corrﬂbﬁ?h&&r%ﬂ%ﬁ%%gp%&*@W ééﬁﬁg§ﬁéﬂés§|s%ﬁﬁg?”&ﬁPH§F§hﬁ%QIQSHE&1 The

fourth multiplier les th | zont al sign

non- cor r gh #bicvq oiner 9yrHHhdyi FokPast éBiof:lsiBQaQU%ﬂ-%éff?ﬁQﬂGét . The

filith nmultiplier nultiplies the horizontal brightness signa

non- cor r ghatgye S INd direutenskerhces anHoRizRiHtal olsLdyegnalhe
sixth multiplier nmultiplies the horizontal color signal non-correlative

ener gy Dabnbyocxreditiang drewdy DCH pwhichhshpwedible defieseyenth
multiplier nultiplies the vertical brightness signal non-correl ative energy

DYV by anefarsbaiielatand Outepfits ¢hboproignal Thethieghidrimdritdli er
multiplies the vertical color signal non-correlative energy DCV by a
const ant dd racd iout.put THdever tilmal . bfbghthassobignadd mud-mdrsralatittput to
one of the first
energy extracting circuit extracts a vertical brightness
signal non-correlative energy DYV which shows the degree of
A non-correlativity of a brightness signal in the vertical
direction. The vertical color signal non-correlative
energy extracting circuit extracts a vertical color signal
non-correlative energy DCV which shows the degree of
non-correlativity of a color signal in the vertical direc-
 tion.
Each of the thus-obtained non-correlative energies is -
input to one or more of the first to eighth multipliers and, o
after some processing, to the second and third comparators.
. The first multiplier multiplies the horizontal bright-.
ness signal non-correlative energy DYH by a consﬁant.g and
outputs the product. The second multiplier multiplies the
horizonﬁal color signal non-correlative énergy.DCﬁ by a
constant b and outputs the product. The third multiplier
mulfiplies the horizontal brightness signal non-correlative

energy DYH ‘by ‘@ constant el and outputs the product. The

fourth multiplier multiplies the horizontal color signal -

- 13 -
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to fourth maxi mum val ue cal cul ators. The first maxi num val ue cal cul at or”
conpares the output of the first nultiplier with the output of the second
multiplier and the |arger value is output as a first horizontal -
non-correl ative energy DH1.. The second maxi num val ue cal cul at or conpares
the output of the third multiplier with the output of the fourth nultiplier
and the |larger value is output as a second horizontal non-correlative

energy DH21. The third nmaxi num val ue cal cul ator conpares the output of the
fifth nultiplier with the output of the sixth multiplier and the |arger

| h
{our Rt &rd UAC BRI 2 080RERRET T e (T Rith e
mul ti phi-gauict h g okt fu n‘ﬂhéﬁl?m g%@ltlég’éﬁs endhdd . J d the

| arger “value I's output as a vert non- co ative energy The »
t hus- o SJ3@N- &Fed 1

represe%‘? ggQ%y t he %rlfﬁoﬁ%rgecequat%ﬁ?wne%Q%%Y?d%&\éﬁ%z1 = m
(el . DYelz BhaDodepit?? theprd@rotlYH The . HGkEh DuItipt iy MM tihDRE The
ninth multiplier nmultiplies the output of the secon HHX|nun1vaIue'

cal cul aher hbyia ool ardlod sainghalltpon-scoheepaeduet enBigyy @Uth Bbyldiplier
mul tiplies the output of the third maxi num val ue cal cul ator by a constant
m2 andconstant f£2 and outputs the product. The seventh multiplier .

X

multiplies the vertical brightness signal non-correlative .
energy DYV by a constant ¢ and'outputs the product. The
eighth multiplier multiplies the vertical color signal ;)
non-correlative energy.DCV-by a constant 4 and outputs the
product. |

The thus-obtained outputs are input to one of the first
to fourth-maximum va1ué calculators. The first maximum
vaiﬁe calculator compares.the output of the first multiplier
with the output of the second multiplier and the larger
value is output as a first horizontal non-correlative energy
DH1. The second maximum value calculator compares the
outpﬁt of the third multiplier with the.oﬁtput of the fourth
mulﬁiplier and the larger value is output as a second
horizonﬁal hon—correlative'energy DH21. The fhird max imum
value calculator'COmpares the output offthe'fifth multiplier
with the output of the sixth multiplier and the larger value
is ohﬁput'as a third'hofizontal non-correlative energy DH22.
The foﬁrth maximum value calculator compares.the output of

the seventh multiplier with the output of the eighth

- 14 -



outputs the product. The eleventh nultiplier nultiplies the output of the
fourth maxi mum val ue cal cul ator by a constant n and outputs the product.
The "t hus- obt ai ned val ues are supplied to one of the.first to third
conparators. The first conparator conpares DHL with.n.DV. If DHL > n.DV,
the first conparator judges that the video correlation in the vertical
direction is high and that in.the horizontal direction is lowin the
vived nity of the object sanpling point. On the other hand, if DHL < n.DV
the first conparator judges that the video correlation in the vertical
direction is lowin the vicinity of the.object sanmpling point. - 15 -

The second conparator conmpares DCV with m,DH21. |f DCV > m . DH21, the
second cdmptEipbdieruanss thead axges, e ok s PUEPRE AF Bh¥eR&diCont a
divvection is high and ,that in the vertical directionis lowin the vicinity
of the oH?%%TcegﬁﬁFPﬁévﬁoFWFFGQhrWhe other hand, if DCV < nl.DH21, the

second conparator judges. that the video correlation in the_hqrizaonta
direction is ﬁ%ﬂ?ihgpg§qhﬁﬁ ed, nangRr Rl ative BprragesoPRt B ki rd

compar at PEFECHR DRaF¥ehs SPrasSTad e iR For LAELRG: PIBREAPPR ecti on i s
obi'ect sanpl i rEEborPeRa A REHs FEDGnd, i f DV < ne. g2, the

DH21 = max (el DYH, f1+DCH)

DH22 = max (e2*DYH, £2+DCH)

¥ﬁ‘ DV = max (c+DYV, 4°DCV)

The ninth multiplier multiplies the output of the
second maximum value calculator by a constant ml and outputs
the product. The tenth multiplier multiplies the output of
the third maximum value calculator by a constant m2 and
outputs the product. The eleventh multiplier multiplies the
output of the fourth maximum value calculator by a cohstant
n and outputs the ﬁroduct. -

The thus-obtained values are supplied to one of the

(. first to third coﬁparétors. The first comparator compares

~ DH1 with neDV. 1If DH1 > n-DV, the first comparator judges
that the video correlation in the vertical direction is high
and that in the horizontal direction is low in the.Qicinity
of the object sampling point. On the other hand, if DH1 <-
n+DV, the first comparator judges that the video correlatioh
in the vertical direction is low in the vicinity of.thé ‘

object sampling point.

- 15 -
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third conparator judges that the video correlation in the horizontal
directionis lowin the vicinity of the object sanpling point. The judging
circuit controls the switching circuit on the basis of the results of the -
conparisons by the first to second conparators. If all the conditions

descri bed bel ow are satisfied, the first color signal is selected: 1) that
the first conparator judges that the video correlation in the vertical"
direction is high and that in the horizontal direction it is lowin the o/
vicinity of the object sampling point, - 16 - 2) that the second

conpar at or Thedgescanmdtcomparvatien comperesi 8OV witthe rfiomBht al Iflirection i s
low in the vicinity of the object sanpling point and 3) that the third
conpaP&VoP> micddi2 t hathe heeconid oconparhtorofudgeshdhatr ithenteddeldrection is
low in the vicinity of the object sanpling point. That is, if all these W
t hr eecosr@lEitdon ake the ikeriwontahcdirectionedsr ddgh faatd tthati teo-
correlation in the horizontal direction is |low and the video correlation in

t he véhei vartdicadcidigieqtion gis 1o jndhagviriadty edmbheivhirctwitch-

vort | BRPRARECEEITE 1 B (4 SHAThchetfal LFoleVads ot Be bel e ar o salis
sécond cdmparator judges that the video correlation in the -
horizontal direction is low in the vicinity of fhe object

sampling point.

The third comparator compares DYV with-m2-D322._ If pyv ;;
> m2°DH22, the third comparator judges that the video
correlation in the horizontal direction is high and that in
the vertical direction is low in the vicinity of the object
sampling point. On the other hand, if DYV < m2+DH22, the
third comparator judges that the video correlation in the
horizontal direction is low in the vicinity of the object -~
sampling point.

The judging cirecuit controls the switching circuit on
the basis of the results-bf the comparisons-by the first to
second comparators. | |

If all the conditions described below are satisfied,
the first color signal is selected:

1) that the first comparator judges that the video
correlation in the vertical direction is highﬁand_£hat in
the horizontal direction it is low in the vicinity of the

object sampling point,

- 16 -



fied, the second color signal is selected: 1) that the second conparator
judges that the video correlation in the horizontal direction is high and
that in the vertical direction it is lowin the vieinity of the object
sanpling point, or 2) that the third conparator judges that the video
correlation in the horizontal direction is high and that in the vertical
direction it is lowin the vicini.ty of the object sanpling point. That is,

iY~either of these conditions are satisfied, since.it is regarded that the
LoteS o e AT R PEevERtnd) SO IR da M Lhe 8o
CHTOUt, CONBOERLADE SUREL plad Bae el Qe apty L fasepandysol o sTanal
i he oo L BE HAE bbISh s SR Bl | O O Csanpl i ng.

int, 2) that ' ' cpelation i
poi n ) tha 3fh€h§€9€HQ.EBFEﬁr@HﬁH§;§#§§1#%§§%§f?k%}ggﬁeCGEESoa ronin

the horizontal directionis [owin ect “sanpl i ng

poi nt andcehréiwtisheshhind KOFRILACRL jdidaRs: iditid Meowi fgocharrelation in
the horizontal directionis lowin the vicinity of the object sanpling
point. vicinity of the object sampling point.
Thét'is, if all these three conditipns are satisfied, since |
it is regarded that the video correlation in ﬁhe horizontal
\_ direction is low and the video correiation in the vertical
direction is high, the judging circuit commands the switch-
ing circuit to selecﬁ the first color signal which is a
color signal in the vertical direction.
If either of the conditions described beiow are satis-
fied, the second color signal is selected:
1) that the seéond comparator judges that the wvideo
~correlation in the horizontal direction is high énd.that in
the vertical direction it is low in the vicinity of the
object sampling point, or | |
2) that the third comparatot judges that the video
correlation in the hofizontal direction is high and that in
the vertical direction it is low in the vicinity of the |
object sampling point.
That is, if either of ﬁhese conditions_are satisfied, since
it is regarded thag the video correlation in the vertical

direction is low and the video correlation in the horizontal

- 17 -



That is, if all these three conditions are satisfied, since it is regarded

that the video correlation both in the horizontal direction and in the
vertical direction is low, the judging circuit commands the sw tching

-

circuit to select the third color signal which is a color signal extracted
with due consideration into both the horizontal direction and the vertical
direction. A second structure of the video correlation circuit is different.

fromthe first structure in that the horizontal color signa
non-correl ative energy extracting circuit in the first structure is

separ alege ot Qo L4 B aHOT LFARRGINOC A Ao £OALCLAL! K6 18061 0V

extracting circult an ori1 zont col or
NoN- COrigy ati¥euLPeLyy s8XbERCEHRY selbndl loolidt tdind e vertical col or

signal non-correlative energy.extracting circuit 1n the first structure is;

separated intp alli thé ¥ehhliedbneobescribetd BWIbwF&! shtysreaar,gy
extracting circuit and a second vertical color signal non- correlatlve

ener gy tthe relst tdgecolocusignahdisnsklaktelde obj ects of processing by the
circuits at the subsequent stages are.different. fromthose .in the first
structure. The thattther fipatakcompheateirgjaldges -t etlaé i ve&daser gy
extracting circuit first extracts a first horizontal col or signal

non- comaﬂnﬁla@ﬂQMelgytEE}&emmncblsﬁ@W§Ctm@nkx;%ipwﬁ1numheoviehaﬁtylty of

a color signal in the hori- . _
of the object sampling point,

-2)_that the second compafator judges that the video
correlation in the horizontal directian is loﬁ in the
vicinity of the object sampling point and

3) that the ﬁhifd éomparatqf judges.thét the video
correlation in the horizontal direétion is low in the
vicinity of the object sampling point.

That is, if all thesé three condiﬁions are satisfied, sinée
it is regarded that the video correlation both in the
horizontal diréction and in the verﬁicai direction is low,
the judging circuit commands the ;witching circuit to select
the third color signal which is a color signal extracted
with due.consideration into both the horizontal direction
and the vertical direction.

A second'structure.of ﬁhé vided'éorreiation circuit is’
different from the first structure in that the horizontal
coléf signal non-correlative energy extracting circuit in
the first structure is separated into a first hbrizontal

color signal non-correlative energy extracting circuit and a

- 18 ~
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zontal direction fromthe conposite video signal, the first del ayed
conposite video signal and the second del ayed conposite video signal
Separately fromthis, the second horizontal color signal non-correlative
energy extracting circuit extracts a second horizontal color signal
non-correl ati ve energy DCH2 whi ch shows the degree of non-correlativity of
a color signal in the horizontal direction fromthe first del ayed conposite
viedeo signal. The first vertical color signal non-carrelative energy
extracting circuit extracts a first vertical color signal non-correlative

ener gy D%&c%:d(?'iaoi{}%ttahe cd&ﬂ&ﬁesﬁénas_?nﬁsﬁr—&ek%il\sittix,_eoferfeqa}h or signal

in the vertica Irection fromthe conposite video signal, e first

del ayed cempealctdny 8% igNalidngnibecneceadtdeayed1eeMayda video
signal . The second “vertical color signal non-correl ative energy extracting

circuit exbhacbo¥ralataed eriitdfadxtriOLiSt00RkclR- GO ileatfiiiastener gy DCV2
whi ch shows the degree of non-correlativity of a color signal in the
vertical ditreetuge fisomdparapobnte &i ftosti geakiaad dod weaighalkl ayed
conposite video signal. In correspondence with these extracted signals, the
obj ect of noalcokrxelative tenerpeexktractipgi eirenithenfli mstseramidzont al
color signal non-correlative energy DCHL, the object of calculation by the
fourth nuverphiced icolidke sdanaild nerteonrelativer enegoyl exdrasdring ati ve
energy DCH2, the object of calculation pg the sixth multiplier is the
second - €ircuit, and in that the objects of processing by the .
circuits at the subsequent stages are different from those
ot in the first structure.
The first horizontal color signal non-correlative
energy extracting circuit'first_extracts'a_first horizontal
color signal non-correlative energy DCH1 which shows the
degree of non-correlativity of a color signal in the hori-
zontal direction from the composite video signal, the first
delayed composite video signal and the second delayed
composite video signal. Separately from this, the second
horizontal color signal non-correlative energy extracting
;ﬁ. circuit extracts a second horizontal color signal
non-correlative energy DCH2 which shows the degree of ..
non-correlativity of a color signal in the horizontal .
direction from the first'delayed compoSite video signal.
'~ The first vertical color signal non-correlative energy
extracting circuit extracts a first vertical color signal

non-correlative energy DCV1 which shows the degree of

nhon-correlativity of -a color signal in the vertical

- 19 -



hori zontal color signal non-correlative energy DCH2, and the object of
calculation by the eighth nultiplier is the second vertical color signal
non-correl ati ve energy DCV2. The objects of conparison by the second -
conparator are DCV1 and ml.DH21. The video correlation judging circuit

havi ng the second structure has a similar operation to that of the video
correlation judging circuit having the first structure. Athird structure

of the video correlation circuit is obtained by adding a correlation </
coi nci dence judging neans to the first structure. The correlation

d whet f
cghggL%§nce %Fﬁgggﬂ?g %oﬂ%ﬂ?%?b?e %ugggﬁéﬁa@ﬁﬁ éﬂﬁr¥%ﬁé€e?%? laéa?rpllng
t t h i i
P oot SRR e S8l S4in 3R TRha InROLBLoA AR MoBo0L el
poi Nt gndd %b EﬁﬁPg'ngTﬁ@'Qéc@n@rGQEEQEalanT@ﬂ“Hﬂﬁﬂafﬁ sanpling points

after the npl1'ng point. For exanple, the output of the third

conpar algp- d%fgiéﬁbeb¥nér?§eé§£§éEEﬂﬁ€ puFReid @xkradds 04 Sa@sphas twice,
and coi nci dence of the undelayed output, the output del ayed once and the

out put v@@aved tod e | $ignaDesohycaprélRtgivec einlerghhedguaigitnhcitondi ti ons
for the judging circuit 1 nclude the coincidence of the three video

corr el athiosrss tiHe atstité®nof ondbhecoesalatdl icymed issaolyr tébgnalriin
conpar at or .
the vertical direction from the comp051te video signal and
the second delayed comp051te video signal.

In correspondence with these extracted signals, the QJ
object of calculation by the second multiplier is the first
horizontal color sigﬁal non-correlative energy DCH1l, the
object of calculation by the fourth multiplier is the second
horizontal color signal non-correlative eﬁergy'DCHZ, the
object of calculation by the sixth multiplier is the second.
horizontal color signal non-cerrelative energy DCHZ,.and;the T
object of calculation by the eighth multiplier is the second
vertical color signal non-correlative energy DCV2. The
objects of compariscn by the second comparator are DCV1 and
ml-DH21. |

The :video correlation judging circuit having the second
structure has a similar operation to that of the video
correlation judging circuit having the first sfructuref

" A third structure of the video correlation circuit is
obtained by adding a correlation coincidence judging-means

to the first structure. The correlation coincidence judging

- 20 -



According to the third structure, it is possible to obtain a picture with a
further inproved resolution in the horizontal direction. A fourth structure
of the video correlation circuit is obtained by adding the correlation

coi nci dence judgi ng neans to the second structure.“*This structure has a
simlar operation to that of the third structure. The structure of each of
the non-correl ative energy extracting circuits used in the present

i wvention will now be explained. - 21 - The hori.zontal brightness signal
non-correl ati ve energy extracting circuit preferably-has the follow ng

el ements: a)..a vertical Jow pass filter; b) a third delay ciLrcuit; a
Fourch deriRs rsepuseoyhatBEohy oab e mesnbt (5 hfodbafbeplichy, Fhe
first absaql Y Lcul gtor .q). . cqnd S- .ator; and
a1 iTe RS et Ear BES e riar 1 AR A RO CRA AR ALES RENELAASTL 0L,

pass fil t%%g{;gouggﬁfgge EBEEBBQE%tVisgﬁ\%l%jr%‘?oiﬁ@.e £hé Skaflgh angd

conposite vl éigna. hd 1 sécond del'aye onposite video signal and
out put s tft?‘oi:k't'saOBE:QHEEQrﬁQgEQUB%'e&n%Jf Wb {16y Cob LA S UPERERERRE to

frequent conponent” elim nate
the object sampling point and the sampling point a predeter-
mined number of sampling points after ﬁhe-dbject sampling
point. For example, the output of the third comparator is
delayed by a predetermined number (e.g., 1) of samples
twice, and coincidence of the'ﬁndélayed output, the output
delayéd once and the output delayed twice is judged by an
AND circuit. The judging conditions for the judging circuit
include the coinéidence of the three video correlations in
addition to the result of comparison by the third
comparator.
| According to the third structure, it is possible to
obtain a picture with a further improved resolution in the
horizontal direction.
gﬁf A fourth struéture of the video correlation circuit is
obtained by adding the correlation coincidence judging means
to the sedqnd structure. This structure has a similar-
operation to that of f:he third structure.
Thé strﬁbture of each of the non-correlative energy
extfaéting circuits used in the present invention will. now

be"ekplaihédf
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therefrom The output signal substantially includes a brightness signal. -
The third delay circuit delays the output of the vertical |ow pass filter

by a predeterm ned nunber of sanpling points and outputs the del ayed

signal. The fourth delay circuit delays the output of the third del ay
circuit by the sanme nunber of sanpling points as the third delay circuit,

and outputs the delayed signal. 1In this way, a first signal which is

output fromthe vertical |ow pass - 22 - filter and which includes a
brightness signal, a second signal obtained by delaying the first signal

A Proderer SACHLRLRgE 0 AR YDA A nu%2%£%+st§§%{ eRaRe ni's
are obtalfedee s ndf CLDELIATRLENLANNY DTSR SO By Lo seRand 3T gnal s

assune pot Nt e sanp i ng p0|n epresented by

t he

first signal ’saavggk Eopoéogkggj*fyyé ed fromthe reference point by

t he correspondlng nu

bilaterally symetric wt heé poi nt represented by the first signal

W th

by

ing point's in the horizontal direction on

t he screen qg gh?h§§gphbgg¥rgg&%ul§§nted by the third signal is a-point

respect to the sagghi-Rd BehAYy ARiRSAted by the second signal. The second

subtracter outputs the diffefence bet ween t he out put of the vertical

| ow

pass filter @mdatbgcaﬁapghbeﬁab&@rflrst delay circuit. The third subtracter

out puts the
e) a third subtracter,

£) a first.absolute value calculator;.

g) a éecond absolute value calcuiator{ and

h) a fifth maximum-value-calculatof.

Among these elements, the vertical iow_pass filter
coméounds £hé coméosite'video signal, the first delayed
composite vidéé signal and the second delayed combosite
video sighal and oﬁtputs £he thus-obtained compound signal
with the color sﬁbcarrier frequent component eliminated
théréfrom. The output signal substantially includes a
brightness signal;

~ The third délay'circuit délays the output of the
vertiqéi low pass filter by a predetermined number of
sampiing'points-énd outputs the delayed signal. The fourth
delay_circuit delays fhé output: of the third delay circuit
by the same number bf_sampling poinfé as the third'delay'
ci;éuit, and butputslthe delayed signal. 1In this way, a

first signal which is output from the vertical low pass’

- 22 -
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di fference between the output of the third delay circuit and the output of
the fourth delay circuit. - Therefore, the output of the second del ay

ci rcuit represents the difference between the brightness at the sanpling
poi nt represented by the first signal and the brightness at the sanpling
poi nt represented by the second signal, and the output of the third del ay
circuit represents the difference between the brightness at the sanpling
poi nt represented by the second - 23 - signal and the brightness at the

caroul a0 A, P RRTSS R e Bl BE18h YR o iy 4 fﬁgscglfij%ﬁdva' -

b b .val |
val Lre:iﬁ%{lﬁe’q}ut Seﬁ#’@fﬁ#%ﬁﬁﬁt?ﬁ&?ﬁ%ﬁté%%ﬁh%ﬁiu%&ﬁ? g h
R out phE-rar PRt b LKt 0d bATphe ShalA R iR dgedsiap o
Fepresent, reatqﬁ‘%reetfefér%mgogﬂér EEEEhQns:Lkgfnatlh%yJ FHELTs M UPurhiSeSebect ed,

it can be-t as a rrelative energy. A"brightness signal is her e

treated 's'%.rr&h. PP FHAE R a e T §6LLPRedl Ne 3¢l etleedarp i Pasponds to the
hori zontal bri ghtness 5|gnal non-correl ative energy DYH. In this way, it is

possi bl e deprivddritdd the 1961 2608688 Bigaalnass a¥synald o -lworiled ati ve ener gy
DYH by a sinple structure.
reference point, the sampling point represented by the first
signal is a point horizontally shifted from the reference
.( - point by the corresponding humber of sampling points in the
horizontal direction on the screen and the sampling repre-
sented by the third signal is a.-point bilaterally symmetric
with the point represented by the first 51gnal w1th respect
to the sampling point represented by the second 51gnal
- The second subtracter outputs the difference between
the output of the vertical low pass filter and the'output of
the first delay circuit. The third subtracter outputs'the
difference between the output of the third delay circuit ané
the output of the fourth delay.cirCuit. Therefore, the
output of the second delay circuit.represents the difference
between the brightness at the sampling point represented.by
the first signal and the brightness at the sampling point
represented by the second SLgnal, and the output of the

thlrd delay circuit represents the dlfference between. the

brightness at the sampling point represented by the second'

- 23 -



The horizontal color signal non-correl ative energy extracting circuit
preferably has the following elenents: a) a fifth delay circuit; b) a
fourth subtracter; and c) a third absolute value calculator. The fift
delay circuit delays the output of the first del ayed conposite video signa
by a predeterm ned nunber of sanpling points and outputs the del ayed

signal. The fourth - 24 -  subtracter outputs the difference betwee
outputs of the first delayed conposite video signal and the output of
fifth Yaf! L6481 tne THEY %ﬁ%@ absq yhe A0 r Qi Ut acLle
absol ute Val ue o e out 5t fe fourt u tra er t ori zont

col or

conposi t'e Vi deo si gna

nNER @rg Lhve energy DCH By del aying the first del aye
éﬂ%ﬂ ir Fbgy a predeternined nunber of sanpling points,

possi bl e to bt akDrat ShHEBNWERPHALIAR IdH dll ASidd et Ehe | sbsbLft e
the position represented by the first del ayed conposite video signal

same nuipes wi1e@neEi fHepBuRbat Bft hdeh@dctiid aubiractérn onThée screen.

Ther ef or e,

h a

n the
t he

al
d
it i's

\o/

d froql)

by the

by the operation of the fourth subtracter, it is possible to

obt ai n dd¢onit fdips6Datebetilren calewlaturedutguiss dtha sbspliteg palne and the

sanpl ed val ue of a sanpling point-which is shifted by a predeterni ned -
nunber of teepdutpupoofit theFahiedaspberactathe NISC £i/ftlermpaximane del ay of
the fifth delay circuit

value calculator compares the output of the first absolute
value calculator with the output of the second absolute
value calculator. Since these values represent the degrees
of non-correlation, if the larger value is selected, it can
be treated as a non-correlative energy. A brightness signal
is here treated in the horizontal direction, the selected
value corresponds to the horizontal brightness signal
non-correlative energy DYH. .

" In this way, it is possible to extract the horizontal
brightnesg signal non-correlative energy DYH by a simple
structure, X

The horizontal color signal non—correiative energy
extracting circuit preferably has the following elements:

a) a fifth delay'circuit;

b) a fourth subtracterj and

c) ‘a third absolute_value.calculato:,

-The fifth delay circuit delays the output of tbe fi;st
delayed composite video signal by a predetermined number 6f

sampling points and outputs the delayed signal. The fourth
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I's assuned to be two sanples, the color signal output fromthe fourth del ay
circuit shows the value including only the difference in the color signal
conponent with the brightness signal conponent elim:nated therefrom It is
therefore. possible to treat ‘the output of the third absolute val ue

cal culator as the horizontal color signal non-correlative energy DCH - 25
- In this way, it is possible to extract the horizontal col or signal
not-correl ative energy DCH by a sinple struc- ture. The vertical brightness

7ol o na ARG | S5eRPRL IS R RFRE IR R, BRI o T ARIRIVR dhpe
D) o st RS fomprie, GP8ed sLBpAL Sk IS i o Ree T T

ehiim nat g5 diie £0 Q5 SHPGA L] o7 rhL COHENAYaBBRAIRNG AN ¢ @

vi deo signa e -secon ori zon oW pass ter elim- nates the color

b ' SO0 t ' | | i d
Su Car”%}ueél{‘ﬁ?érjﬁ%ri&g%él vhigd Bﬁetfnl?ééht%%talb%j tHATPRA A VI deo

si gnal . | ow pass fi r eflimnates the color

subcar i g iy RAUEICYa § OPRONEHE 1 £ 693 1 N80 388084 gHal1A ¥RM -CIMATI 461 wé deo
signal. By these operations, it is possible to obtain a signal

subst ant iedld gy apEesenti ng a brightness signal conponent.

By delaying the first delayed composite video signal by
a predetermined number of sampling poihts, it is possible to
obtain a signal representing the position.which is shifted
from the position represented by the first dela&ed_composite
video signal by the same number of sampling points in the
horizontal direction on the screen. Therefore, by the .
operation of the fourth subtracter, it is possible to obtain
the difference between the sampled value of a sampling point
and the sampled value of a sampling point which is shifted
by a predetermined number of sampling points. For example,
in the NTSC system, if the delay of the fifth delay circuit
is assumed to be two éamples, thé color signal output from
the fdurth'delay circuit shows the value including only the
difference in the color signal component with the brightness
signal component eliminated therefrom. It is therefore.
possible to treat the output of the third absolute value
calculator as the horizontal color signal non-correlative

enexgy DCH.
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The fifth subtracter outputs the difference between the output of the first
hori zontal | ow pass filter and the output of the second horizontal |ow pass

filter.

t he second horizontal |ow pass filter and the output of the third

hori zont al

t he absol ute value of the output of the - 26 - fifth subtracter.
fifth absol ute val ue cal cul ator outputs the absolute value of the output of

h I Xth ._The,sixth Iy I | qul h
out put of ¢ " [ BB H*BBaot Bt &SV EP AR BAPe At G I BAPERO BT e 111t

The sixth subtracter outputs the difference between the output of

| ow pass filter. The fourth absol ute wval ue cal cul ator outputs

The

Do ol 184 SRLEhBhOL BRI QUIOY BnkGy By Al ULt d NEeVREL! o2

bri ght ness sign

non-corre I've energ hi's

'S possi bl e

to extragtethe vertical brightness signal non-correlative energy DYV by a
sinple structure. The vertical color signal non-correlative energy

extracting C‘i‘l*ié“ir&rﬂié&@“Bi?-li.il{;%mlﬁﬂés*sh%i%'aho‘Md}Q-&hef@[Eéivé)eﬁéf%ﬁrcging |

second hori zontal band- pass

ters; b) a seventh subtracter; an

sixth abeotadeingl gereal euppberabhe hhsstheoricitwilndaXkemasssiilter

transmts and outputs the color subcarrier frequency conponent of the

conposi te viakofsrghato thbedshorthdoharilz dotvalpassnEildssrs;

b) fifth and sixth subtracters;

c) fourth and fifth absolute value calculatprs; and

d) a sixth maximum value calculator.

The first horizontal low pass filter eliminates the
color subcarrier frequency component from the composite
video signal. The second horizontal low pass filter elimi-
nates the color subcarrier frequency component from the
first delayed composite video signal. The third horizontal
low pass filter eliminates the color subcarrier frequency
component from the second delayed composite video signal.

By these operations, it is possible to obfain a signal
substantially representing a brightness signal component.
‘The fifth subtracter outputs the difference between the
output of the first horizontal low pass filter and the |
output of the second horizontal low pass filter. The sixth
subtracter outputs the difference between the output of the.
second horizontal low pass filter and the output of the |
third horizontal low pass filter. The fourth_absolute valué

calculator outputs the absolute value of the output of the

- 26 -
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filter transmts and outputs the color subcarrier frequency conponent of

t he second del ayed conposite video signal. The seventh subtracter outputs
t he-difference between the out'put of the first hori.zontal band-pass filter
and the output of the second horizontal band-pass filter. The sixth

absol ute
- t he

val ue cal cul ator outputs the absolute value of the output of - 27
seventh subtracter as the vertical color signal non-correlative

ehérgy DCV. In this way, it is,possible to extract the vertical color

i Onal / CoPbFER] BHAECEEsERar L Npa 1Ttk ARBTUIGS VBIvRepiedAEomhvent on i s

al so pref

bri ght ness™s

coapensat
bet ween t

§hEBL¥arRY SPtolnsd  dau oE AL ey GRS AR &y 4
ﬁﬁ‘ﬂt??é@ér‘.s %p@%’l?:tfhofm CAMED A 14W {:Qicﬁi‘ﬁt k”EoﬂF%ﬁ:%rse'%‘i%
e outp co e

uts of the vertica or signal extracting ter, t

hor i zont abuggher o#i $Ra! RUACHNDiLd Faildl EAchPhkaeNLAkhVeNd cal col or

signal extracting filter. The brightness signal delay conpensating neans is

a neans f

ShtpaEPsRS ahen&iffeh bk divee di{fes efsEchBavBenahfcoaeparat ed

color signal and the separated bright- - ness signal by delaying the first
del ayed cethpolaigedi gadue lasCc¥hecsartinal bridhthessi segaalference between

the first

del ayed conposite signal and the separated col or signal
non-correlative energy DYV, o

In this way, it is possible to extract the vertical
brightness signal non-dofrelative energy DYV by a simple
structure. |

The vertiéal color signal non-correlative energy -
extraéting circuit preferably has the following elements:.

a) first and second horizontal band-pass filters;

b) a.seventh subtrécter; and

c) a sixth absolute value calculator.

The first horizontal band-pass filter transmits and .
outpuﬁs the color subcarrier freguency component of thg
compoéité video signal. The second horizontal band-pass
filter transmits and outputs the color subcarrier frequency
component of the second delayed composite video signal. The
seventh subtracter outputs the difference between the output
of the first horizontal band-pass filter and the output of
the second horizontal band-pass filter. The sixth absolute

value.calculatcr outputs the absolute wvalue of the output of
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These neans can be sinply constituted by delay circuits and it is possible
to prevent the deleterious influence of the delay on the processing of each
circuit. The correlation coincidence judging neans preferably has the
foll owi ng structure. - 28 - The output of the first conparator is first
del ayed by a predeterm ned nunber of sanpling points by a sixth delay
circuit. Simlarly, the output of the second conparator is delayed by the
same nunber of sanpling points as the sixth delay circuit by a seventh W
del ay ¢gier Geivien tiH I SdlErad$€r 08§ PheOfrelrité clalll rdbleanpeigal is del ayed by

t he same nunber of sanpling points as the sixth delay circuit by an.eighth
del ay nen~ewrireldtive Sene@ygytheviirst to third color signals are del ayed by
t he sane nunber of sanpling points with respect to each other. The out put

of the ei ghmmh ttelsayway f ciitt isspbestibde dol mpitdnt tthe seexthoaber of W
sanpling points as the sixth delay circuit by a ninth delay circuit.” As a
resul eoloxe silgnal cudwrcsrygadativhceneynyl DEMt dinmal pimpbe a§tE¥crhe third

col or signal by a predeterm ned nunber of sanpling points by the eighth

deIayF@Fﬁbuit“and.a si gnal .obtained by del aying a predeterni ned nunmber of
FATDLI 19 P LS B A0Ee ELOAL I AL e MLy A gl e Theoe
each %%ré%rx'cf%.ynga tpore_ eé eé:%é'&ﬂt“&!ﬂ’@%t%n%@ also p;‘efeiably |
provided with a color signal delay compensating means énd a
brightness signal delay compensating.meaﬁs. The color
signal delay compensating means is a ﬁeans for comoensatihg
for the time difference between the outputs of the_vertical
color signal extracting filter, the hopizonta1 co1or signal
extracting filter and the horizontal/vertical color signal
exfracting filter. The brightness signal delay oompensating
means is ‘a means for compensating for the time difference
between the separated color signal and the separated bright- e
ness signal by delaying the first delayed composite signal
in correspondence with the time difference between the first
delayed composite signal and the separated color signal. _ ;;
These means can be simply constituted by delay circuits apd.
it is possible to prevent the deleterious influenoe of the
delay on the processing ofleaoh circuit. | |
- The correlation coincidence judging means p;eferob;y

has the following structure.
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pling points. These three signals -are subjected to judgenent. Wether or
not these three signals are coincident is judged and the result is supplied
to-the judging circuit. - 29-- In this way, the:correlation coincidence
judgi ng nmeans can constitute only delaying neans and | ogic el enents. The
above and ot her objects, features and advantages of the present invention
wi || become clear fromthe followi ng description of preferred enbodi ments
t\bereof, taken in conjunction-with the acconpanying.drawings. Fig. 1 is a

block di agramuof SNe SLrUE! URE Gi,Rd idoHpfbed: MEDt eobod Behahieressy

signal / col or signal "Separating r according to the present  invention;
Fig. 213 %lig K5 gdR2 etrh%iStsraﬁ'r&;lLﬂ.r ofn¥LdgQ gOEAGIA! iqudwdgi ng
circuit |ﬁ§¥ e_?lrst enbodi ment; Fig. 3_i€bg§blpck d?agran1of the structure
of_a j udgi AGuft! CUsimiathg,l ithel oot ntthél ecdniscompheeltad ags am of
the structure of a hori- zontal color signal. non-correlative energy
extractiq@n£yegUby thet Bambl humbR¥b e reatipl fhg. pbinssaabl atle disagtam of
the structure of a hori- zontal brightness-signal non-correl ative energy
extract iqel&yredrtuit bieal seventibddilmgnicifcyitc i Buathewock tdieagr am of
the structure of a verti- cal color signal non-correl ative energy
extract iowtputcoft the third comparator is delayed by the same number
of sampling points as the sixth delay circuit by an eighth
delay circuit. 1In this way, the first to third color
signals are delayed by the same number of sampling points
with respect to each other. _
- The ouﬁput of the eighth delay circuit is further

delayed by the same number of sampling points as the sixth’

delay circuit by a ninth delay circuit. As a result, the

third color signal, the signal obtained by delaying the

third color signal by a predetermined number of sampling

points by the eighth delay circuit and a signal obtained by

delaying a predetermined number of sampling points by tpe

eighth and ninth delay circuits are obtained. These three
&ﬁf are signals for the sampling points which are serially

shifted from each other by a predetermined number. of sam-
pling points.
These three signals are éubjected to judgement.

Whether or not these three signals are coincident is judged

and the result is supplied to the judging.circuit.
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in the first enbodinent; - 30 - Fig. 7 is a block diagramof the

structure of a verti- cal brightness signal non-correl ative energy

extracting circuit in the first enmbodinent; Fig. 8 is a bl ock di agram of .
the structure of a video correlation judging circuit in a second enbodi nent

of a brightness signal/color signal separating filter according to the
present invention; Fig. 9 is a block diagramof the structure of a video
correlation judging circuit in a third enbodi nent of a brightness W/
signal /col or signal separating filter according to the present invention

0L o B S e T S 1
3 nar aveBrcbhetEkpRE BrdvoRerdyil BB R and U kb d 1% 0 2 T in

embodi ment g} ea ABGLANERASS _?xig@%lgj_%@t%r, %e%ﬂﬁlz:és?%’{@ta{d%hﬁéigﬁ@é ggcording

to the present invention; i's a block diagramof the structure of a

conventh@ngleBeh@N i nGes t1oaN#i/190helcotied tale a¥e PErcH it fdIBswimpd Fig. 13

shows the telationship between the sanpl ed val ues of. an. NTSC system
description of preferred embodiments thereof, taken in

conjunction with the accbmpanying drawings.

Fig. 1 is a block diagram of the structure of a first
embodimént of a brightness éignal/célor signal sebaratiné '\)'
filter according to the present invention; |

Fig. 2 is a block aiagram of the sfructure of a vides_
correlation judging cifcﬁi£ iﬁ the first embodimenﬁ;

'Fig. 3 is a Bidck diagram of the structure of.a judging
circuit in the.firSt embodiment; | | o

Fig. 4 is a block diagram of the structure of a hori- | -
zontal color signal non—dorrelative.;nergy extracting
circuit in the first embodimént:

Fig. 5 is a block diagrém of the structure of a hori-
zontal brightness signal.non-correiative energy EXtractihg
circuit in the first embodiﬁent; |

Fig. 6 is a Block_diagram of the structure ofla-vgrti—

cal color signal non-correlative energy extracting circuit

in the first embodiment;
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- 31 - Enbodi nents of the present invention will be explained with
reference to the acconpanying drawings. Fig. 1 is a schematic bl ock di agram
of a first enbodi- nment of a brightness signal/coler.-signal separating
filter according to the present invention. In Fig. 1, an input termnal 11
fetches a conposite color TV signal of an NTSC system An A/D converter 12
converts an anal og conposite color TV signal input fromthe input term na
1*into a digital signal. A first 1-line delay cirguit 13 has as its input
the output signal fromthe A/D converter 12 and del ays the input signal by
one line. A second 1-line delay circuit 14 further del ays the output of the
first 1-1ine d&lay ¢iteurtblochydbagramnef thesstruetinnenefis verther

provi ded mﬁih?a,delaz conpensating circuit 15, a vertical col or signal
extracti rif+iPELFhEBess HdER3LRANTGRFTRLAF1RS| BPCEPYNGKLEREFABEI ng fil ter
17, a videp correlatjon pudgjng .citecuit, 18, a horizontal color signal
extractirﬁf#?*%%rlﬂQ#hﬁek%@é%xéﬁﬁﬁéﬁﬁ?ﬂb;circuits 20, 21, 22, a switching
circuit 23, a t put s L erm 24. e_si o] it chi pg..¢cikLeuit 23,
a subtracter ggfghdyaﬁgoég%g$£¥é§ﬁ$ a%QZ%Eoﬁﬁ?h%tggggﬁg% §Eeng§F%QCter 25.

PO 2 nontloste dhasian Al el aXPTL 81 sibbnd| SR8089NEALLECR. | UG ng

circuit 18 \ The video correlation judging circuit 18
| ncl udes - {WKLROSL akiGRADI cS1EP1 G COEPREALING eDCERY &XEHRALHEY.

circuit 27, a
to the present invention;
: Fig. 9 is a block diagram of the structure of a video
- correlation judging circuit in a thi:d.embédiment of a
brightness signal/color signal separating filter according
to the present invention;
Fig. 10 is a'block diagram of the structure of a video
correlation judging circuit in a fourth embodiment of a
brightness signal/color signal separating filter according
to thé present invention; o | -
Fig. 11 is a block diagram of the structure'of a video o
correlation judging circuit in a fifth embodiment of a
Ao brighfness signal/éolor:signal separating filter acébrding
to the ﬁrésent invention:. . |
Fig. 12 is.a block diagram.of the structure 6f a
cop#enfional brightneés signal/co%or signal.sepérating
filter; and .

Fig. 13 shows the relationship between the sampled

values of an NTSC system.
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- 32 - hori zontal brightness signal non-correlative energy extract- ing
circuit 28, a vertical color signal non-correlative energy extracting

circuit 29, a vertical brightness signal non-correlative energy extracting -
circuit 30, conparators 34, 35, 36, a judging circuit 37, nultipliers 71

to 81, maxinmum value calculators 82 to 85, delay circuits 86 to 89 and an
AND circuit 90. The output signal 101 fromthe A/D converter 12 shown in

Fig. 1 is supplied to the horizontal brightness signal non-correlative \/

crer oY et SRUbRICBLEULE 350 GRS AR OIS SitIcbenaBualat 1 o

energy extra circult I Ca Ness Sl gne

non-cq&%géa%E¥grgﬁ%%g¥oe45%?%H%§%ﬁﬁég%%ﬁ-gpaéggggrin Fig. 2. The out put

si gnal romthe first rcult s supplied to the

horizontal geLor 1siignal sRARMERELIAAE PIESB¥m sk ACkL rkR] ehidoddi+ 27, thay
hori zontal brightness signal non-correlative energy extracting circuit 28

and t hReM€r bif- aCalr i GhitglblsRe $3 grdydoltin- £D§n el abeparamehgy faxideact i ng
circuit 30. - The output signal ‘103 fromthe second 1-line delay circuit 14 -

I S supptceddingt he lthei paesahn thiimientdm si gimal Fhgn- tor aal dhipuk ener gy
extracting circuit 28, the vertical color signal non-correlative energy
extractérmpivalcdilt f2echesd at lcompositonlchkdyghTViesigaagnalf aon VI8 el ati ve
energy extracting circuit 30. - .33 - _ _
system. An A/D converter 12 converts an analog composite
color TV signal input from the input terminal 11 into a
digital signal. A first 1-line delay circuit 13 has as its _;)
input the output signal from the A/D converter 12 and deléys'
» the input.signal by one lihe."A second l-line delay circuit
.14 further delays the output of the first 1-1ihe delay
circuit 13 by one line. This embodiment is.furthér pro&ided
with a delay compenééting éircuit 15, a vertical éolor
signal extracting filter 16, a horizontal/vefticél color
signal extracting filter 17, a video correlation judging
circuit 18, a horizontal color signél extracting filtef_19,
delay coﬁpepsating circuits 20, 21, 22, a switching circuit
23, an output terﬁinal 24 onlthe side of the swiﬁdhing |
circuit 23, a subtracter 25 and an output tefminal 26 on the
side of the subtracter 25. | |
Fig. 2 is a block_diaéram bf.an example'df'thé'vidé6 
correlétion judging circuit 18 shown in Fig. 1. The viaeo
correlation judging circuit 18 includes a'horizdntél colér

signal non-correlative energy extracting circuit 27, a

- 32 -



The output signal DCH fromthe the horizontal color signal non-correlative
energy extracting circuit 27 is supplied in three directions. In a first
direction, the output signal .DCHis nultiplied by a constant b by the
multiplier 72 and the product is supplied to the maxi nrum val ue cal cul at or
82. In a second direction, the output signal DCHis multiplied by a
constant f1 by the nultiplier 74 and the product is supplied to the maxi mum
vatue calcula- tor 83. In a third direction, the output signal DCHis

mul tiplied by a constant f2 by the nultiplier 76 and the product is
suppl i ed bhoribhenkaii budhghdines scaligyr=l aroB4dcofhelatiipet eneguyl eXddtdatom t he
the horizontal bright- ness signal non-correlative energy extracting
circuit 28ngsciupplite?8,n a iveestidialectolons. signalf hpstcdimredi@tdve t he
owput signal DYHis nmultiplied by a constant a by the nultiplier 71 and

t he produerergyseppriecting chiaavbt M \mlwtiaq:eil hrdghgnesisn sdi®wdbond
direction, the output signal DYHis multjplied by ,a constant el by the
nultipIie$°V3C8ﬁHeEﬁélﬁ@bGﬁEF9¥s%ﬁﬁﬁﬁQQ&PQoc%ﬁﬁuﬁﬁx?HunF@ﬂHﬁ?%ﬁﬂ%iﬂa: t or
83. In a third directiqn, the output, signal DYH is . nmultiplied hy a .
constant &% b}gt hd®muPt PHIGEeMar S %q'le%b'r‘ JeEELP 1§55pl7ﬁeﬁ'°t @qt'he maxi mum

S nal noREESPRE SEAVE GRMARASANSa P 7L ie 98 PATSET &b 15
directiongnd ég oR6 QEE%%E%pgn_the output- -.34 -
The output signal 101 from the A/D donve:ter 12 shown
i¢’ in Fié. 1 is supplied to the horizontal brightness signal
non-correlative energy extracting circuit 28, the vertical
color signal non—éorrelative energy extracting ;ircuit'29,
and the vertical'brightness signal non-correlatiVe.energy
extracting circuit 30 shown in Fig. 2. The output signal
102 from_the_first l1-line delay circuit_13_is sﬁpplied to.
the horizontal color signal non-correlative energy extract-
ing cifcuit 27, the horizontal brightness signal
non-correlative energy extracting circuit 28 and the verti-

cal:brightness signal non-correlative energy extracting

-

o

circuit 30. = The output signal-103 from the second l-line
delay circuit 14 is supplied to the horizontal brightness
signal non-correlative energy extracting circuit 28, the
vertical color signal nén—correlative eneréy extracting
ciréuit 29, and the veréical brightness signal

non-correlative energy extracting circuit 30.

- 33 -



signal DCV is supplied to the conparator 35 and in the other di

rection, the

output signal DCV is nmultiplied by a constant d by the multiplier 78 and
the product is supplied to the maxi num val ue cal cul ator 85. The out put

signal DYV fromthe the vertical brightness signal non-correl at

i ve energy

extracting circuit 30 is supplied in two directions. In one direction, the
out put signal DYV is supplied to the conparator 36 and in the other

direction, the output signal DYV is nultiplied by a constant c

by the )

multiplier 77 and the product. is supplied to the maxi num val ue cal cul ator

85 The out ple shanale F M LDCOEmXEIUE WAL e8P Lo154pp! i od to

t he conparator t horizontal non-correlative energy

DH1. The

out put g gsm' nforqo-'”Eéﬁeei%i\P&'”éf-{élraﬁ eﬁlt%lalc%thfg dcuiwlifpised as a

second I zontal non-correlative énergy DH21 by a constant mni

by the

mul ti peiugip14@nth tdrerdy adiiebct SofEpp! rad at Eitr @imsyEien, 3bheThe out put
signal fromthe maxi num val ue calculator 84 is nultiplied as a third .

hori zoshalpuRorsiceiaielnuH vis enel gypDied by a camsitamt 1P dy the
80 and the product is supplied to the conmparator 36. The out put

mul ti- plier
signal from

t he mamuhtbpldlare t2aland athe BHodschulisi suippd izsl do/drhe gedx imamcorrel ati ve |

energy DV by a constant n by the multiplier 81 and the product

to t hevedmearcatlouldt.or &%. - In a second direction, the output

I's supplied

signal DCH is multiplied.by a constant fl1 by the multiplier

74 and the product is supplied'fo the maximum value calcula-

tor 83. In a third direction, the output signal DCH is

multiplied by a constant £2 by the multiplier 76 and the

product is supplied to the maximum value calculator 84.

" The outpui signal DYH from the the horizontal bright-

ness signal non-correlative energy extracting circuit 28 is

supplied in three directions. 1In a first direction, the

output signal DYH is multiplied by a constant a by the

multiplier 71 and the product is supplied to the maximum

value calculator 82. In a second direction, the output

signal DYH is multlplled by a constant el by the multlpller

73 and the product is supplied to the maximum value calcula-

tor 83. In a third direction, the output signal DYH is-

multiplied by a constant e2 by the multiplier 75 and the:

product is supplied to the maximum value calculator 84.
The output signal DCV from the the vertical color

signal non-correlative energy extracting circuit 29 'is

supplied in two directions. In one direction, the output
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The conparator 34 conpares the first horizontal non-correl ative energy DHL
with n.DV which is obtained by multiplying the vertical non-correlative
energy DV by the constant n. -.If DHL > n.DV, a signal 114 is output at a
high level, otherwise, it is:output at a | ow | evel . :The conparator 35
conpares m . DH21 which is obtained by nmultiplying the second
non-correl ati ve energy DH21 by the constant ml with the vertical color
sggnal non-correl ative energy DCV. |If DCV > m .DH21l, a signal 115 is

.a_hi el | | ' [ - | ow I, .. Th
ouput ok gadiohehevsl SIS S, el Soquipll 88 Lo el Thge L
- Lati DH22 hy t.h ' t N2 with.th t | bright
non o' Sh3LLKS SR DB L6 ST o B BING Yo ol e g ness
t hi . 1 | L] | | | . t put
oUPUL % BT LMY g indSoBURENS 2 BUMIGYAl, Sle out Py

t he out py xihgﬂabaﬁgi13&%3&f§%§¥”§§”ator 35 is supplied to the del ay
it 87 an :

circuit t he “out put” signal 116 fromthe conparator 36 is supplied to

the del ay ciredel REAN] il ANDE) rEtoh SHe the YebRYl itggaig\lﬂe&eég om the

delay circuit 88 is supplied to the delay circuit 89 and D circuit
90, and E!ﬂ?nggt B_E#E-%‘cﬁ:’ﬂla]&@éc B ARE &t AN el hguich r2@iits 3pupd ied to the

AND ci'rcul ) e output signal 117 fromthe delay circuit 86, the output
signal 1l3d8pbneeyt e dfic\aidddiiidnd./ aﬂﬂ 6h8 direction, the output
signal DYV i$ supplied to the comparator 36 and in the other
&4 direction, the output signai DYV is multiplied by a cohstant |
¢ by the multiplier 77 and the productlis'supplied to the
maximum_value calculator 85.

The output signal from ﬁhe maximum value calculator 82
is supplied to the comparator 34 as a first horizontal
non-correlative energy DH1l. The output signal from the
maximum value calculator 83 is'multiplied as a second
horizontal non—correlative energy DH21 by.a constant ml by
the multiplier 79 andéd the product is supplied to the
comparator 35. The oﬁtput sighal from the maximum value
calculator 84 is muliiplied as a third horizontal
non-correlative energy DH22'by a constant m2 by the multi-
plier éo and the product is supplied to the comparator 36}
The output signal from the ﬁaximum value calculator 85 is
multiplied as a vertical non-éorrelative energy DV by a
cohstant n by the multiplier'él'and the product is supplied

to the comparator 34.
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- 36 - out put signal 121 fromthe AND circuit 90 are supplied to the -
judging circuit 37. The output si.gnal 110 fromthe judging circuit 37 is
supplied as the output of the video correlation judging circuit 18. Fig. 3.
is a block diagramof an exanple of the judging circuit 37 showmn in Fig. 2.
The judging circuit 37 is conposed of AND circuits 38, 39, a NOT circuit 40
and a NOR circuit 41. The output signal 117 fromthe delay circuit 86 is
supplied to one input termnal of the AND circuit 39 and the input term nal\JJ
of the NOT Thécubmpéd@atolg OWgnpardgnthe 1EBrEtomotigotdlady circuit 87 is

supplied to one input terminal of the NOR circuit 41. The output signal
121 f roontberAbDativeuiened@y DHELpaltledn {DVikhichhds obtatinegl lynal of the
NOR circuit 41. The output of the NOR circuit 41 is supplied to the other
i nput melhipdyiog the AMDtdicaduinorg®orrelative endrgyeDVniyt tther mi nal of
the AND circuit 38. The output termnal] fromthe NOT circuit 40 is supplied
to thecorpbantnput £& BHdal> o Dhe AN ERaLULL 438 PHEPYH BB XSGkl from
the AND circuit 38 and the qutput signal fr nrtﬂe AND circuit 39 constitute -
the outptielsi ghReTYig e dih e QW & r®l aPYoh®VEdging circuit 18. Fig. 4
s a bl ock ?'agran1of n_e | e of the f." n-.tal colo SLQQ$#
non-correl a *‘9e°8ﬂ8?§§7‘ &ﬁﬁ%%%?%d‘i‘ Or%égh?mﬁc n*f; é’%tfl P¥i rcui t
27 'SéﬁﬂEﬁgfgiﬁé %hgeg%%bnd non-correlative energy DH21 by the
constant ml with the vertical color sighal non-correlative
energy DCV. If DCV > ﬁl°DH21, a signal 115 is output at a
high level, otherwise, it is output at a low level. |
- - The comparator 36 compares m2°+DH22 which is obtained by
multiplying the third non-correlative energy DH22 by the:
constant m2 with the vertical brightness signal
non-correlative energy DYV. If DYV > m2-DH22, a signal 116
is output at a high level, otherwise, it is output at a low
level. S | ) .
The output signal 114 from the comparator 34 is sup-
plied to the delay circuit 86, the output signal 115 from
the comparator 35 is supplied to the delay_circuit 87 and -’/
the output signal 116 from the comparator 36 is supplied to
the delay.  circuit 88 and the AND circuit 90. The outpu£
signal 119 from the delay circuit 88 is supplied to the
delay circuit 89 and the AND circuit 90, and the output
signal 120 from the delay circuit 89 is supplied to the AND

circuit 90. The output signal 117 from the delay circuit

!( 86, the output signal 118 from the delay circuit 87 and the
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- 37 - circuit 44 which has a delay corresponding to one period.of the
col'or subcarrier (1/[err] a subtracter 45 and an abso- |ute val ue

calcul ator 46. The output sirgnal 102 fromthe first. 1-line delay circuit
13 is supplied to the delay circuit 44 and one input termnal of the
subtracter 45. The output signal fromthe delay circuit 44 is supplied to
the other input termnal of the subtracter 45. The output signal fromthe
shbtracter 45 is supplied to-the absolute val ue cal cul ator 46 and the

out put of oultpuabshilgri:l Vi Liefedh cthét ARD46izendti YWt axd hawgpriedntal col or
signal non-correlative energy DCH. Fig. 5 is a block diagramof. an exanpl e
of the hotheorudaindreiphtuetss3di gnal non-correl ative energy extracting
circuit 28 shown in Fig. 2. This circuit 28 is conposed of a vertical |ow
pass filter 47Thgelowtmit csAgmalgllaofzamhtbe dmdglingasiaxaisity37 is -
corresponding to one half period of the color subcarrier [err] subtracters
50, 51, aBypplied dscthautpbref sthesgidea gongglatdmomiinddngul at or
54. The output signal 101 fromthe A/ D converter 12, the output signal 102
fromthe FAESUIL |i%e delay circuit 13and the output signal 103 fromthe
second 1-line delay circuit 14 are supplied to the vertical |ow pass filter
47, and the oufg®: of ¥hed R¥GFe AL2gtRrBaRE P eEAMPLe O L Fhe i ETIT he
delay circyit 48 d qne input_termnal_of the subtracter, 5Q._ The out put of
the del aySeFFUHt 48 SRR (T 1 o2 ¢ heThe Judging eireuie’3z 15 0 PT

composed of AND circuits 38, 39, a NOT circuit 40 and a NOR
-circuit 41. The output signal 117 from the delay circuit 86.
is supplied to one input terminal of the AND circuit 39 and
- the input terminal of the NOT circuit 40. The output signal
118 from the delay circuit 87 is supplied to one input
terminal of the NOR circuit 41. The output signal 121 from
the AND circuit 90 is supplied to the other input terminal
of the NOR circuit 41. The output of the NOR circuit 41 is
supplied to the other input terminal of the AND ciréuit 39
and one input terminal of the AND circuit 38. The output
terminal from the NOT circuit 40 is supplied to the otﬁer_
p input terminal of the AND circuit 38.

The output signal from the AND circuit 38 and the
output signal from the AND circuit 39 constitute-the_output
signal 110 from the video cofrelation_judging circuit 18,

Fig. 4 is a block diagram of an example of the horizon-
tal color signal non-correlative energy extracting circuit

27 shown in Fig. 2. This circuit 27 is composed of a delay.
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- 38 - delay circuit 49, the other input termnal of the subtracter 50
and one input termnal of the subtracter 51. The output of the subtracter

50 is supplied to the absolute value cal culator 52 and the output of the -
absol ute value calculator 52 is in turn supplied to the maxi num val ue

cal cul ator 54. The output of the subtracter 51 is supplied to the absolute
val ue cal cul ator 53 and the output of the absolute value calculator 53 is
supplied to the nmaxi mum val ue cal cul ator 54. The out put of the maxi num o/

U2 e TR A SPNAL [ 88 100° ORI (S SOTbEeRbal ot | Nt NeSS

signaF non-correl at1ve energy extracting 1s a bl ock

di agr e0fc AR LXAU & P efh?lyggégga% G igfégéggﬂ4.Q%@gfgﬁeggggye ener gy

_extractl ng circurt 29 shown I'n . . IS Clrcul S COI’TpOSGd

of . hO&h%%ﬂ%@hd@fEkP@éﬁaé&tsé.s 5hebGutputtidigHd £r1 7 AAGmasnabsol ute

val ue calcul'ator 58. The output signal 101 fromthe A/D converter 12 is
suppl ifg4- g0 1-he AW rd&ray abibendtpass ifs Ispipliedrib tiige oaépay signal 103

fromthe second 1-line delay circuit 14 is supplied to the horizontal

band- pasediid t41 £Hfd die Duputt tekminalhaf Adrd adutbarakcpass4sil t®heb5 is

supplied to one input termnal of the subtracter 57, while the output of

t he howtput adidreal- foass thetdeldy icirswigl 4l i suepbiedrtonpbe termni nal

of the subtracter 57. The output of the subtracter 57 is supEIied to the

absol gither input terminal of the subtracter 45. The outpu :

| signal from the subtracter 45 is supplied to the absolute
value calculator 46 and the output of the absolute value
calculator 46 constitutes the horizontal color signal
* non-correlative energy DCH.

Fig. 5 is a block diagram of an exampie'of the horizon-
tal brightness signal non-correlative energy extracting
circuit 28 shown in Fig. 2. This circuit 28 is composed of
a vertical low pass filter 47, delay circuits 48, 49 each of
which has a delay corresponding to one half period of the

color subcarrier (1/2f subtracters 50, 51, absolute_

sc)
value calculators 52, 53 and a maximum value calculator 54.
The dutput signal 101 from the A/D converter 12, the output -
signal 102 from the first 1-line delay circuit 13 and the
output'signai'103 from the second 1l-line delay circuit 14
are supplied to the vertical_iow pass filter 47, and the
output of the verticai low pass filter 47 is supplied to the

delay circuit 48 and one input terminal of the subtracter

50. The'output'of the delay circuit 48 is supplied to the
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val ue cal cul ator 58 and the output of the absolute value calculator 58 - 39
- _ constitutes the output DCV of the vertical color signal

non-correl ative energy extracting circuit 29. Fig. #;is a block diagram of
an exanpl e of the vertical brightness signal non-correl ative energy
extracting circuit 30 shown in Fig. 2. This circuit*30 is conposed of

herj zon- tal |low pass filters 59, 60, 61, subtracters 62, 63, abso- lute
value cal cul ators 64, 65 and a nmaxi num val ue cal cul at.or 66. The out put

si gnal 10@elagmditewi® LD vetié estieri $npuppieethin@ Il ReE e zauth@tad Oa-pass
filter 59, the output signal 102 fromthe first 1-line delay circuit 13 is
sup- pli e80t andheneorirgmnt atermimaphsstf theéesub@raanert I5d .outThe sitgmat 103
fromthe second 1-line delay circuit 14 is supplied to the horizontal |ow
pas$ filtef she Ewbtnagher oj0the $eppkbadatol shepabsaliutervabies supplied
to one input termnal of the subtracter 62, and the output of the

horLzontaFaﬂ6WH&£9¥f53t%ﬁdfﬁﬁ¢59%iﬁﬁﬁi%€'fBetﬁBSBQH§P Vifdte t er mi nal  of

th bt 62 d [ t t ' . h bt t 63. Th t put
of the hoPRIGHAAEORW DAss F4 | Fer ARPEL 480 o PolibEoTBRIER AAARS or m nal - of
th bt 63. . T t of t b 62 I l.i ed. to.t.h
absol ute ORIEEIBERESor HF ARERTE ShipEE SEPERECEER: Paccs SupRea
supplied 18 Lie aRshyS \(?alﬂzee CALMPLPE- 653 JHE PHEPULE téﬂfe_tqpesol ute

val ue
absolute value calculator 53 is supplied to the maximum

. value calculator 54.. The output of the maximum value
calculator 54 constitutes the output DYH of the hori;onfal
- brightness signal non-correlative energy e&tracting_;ircuit
28,

Fig. 6 is a block diagram of an example of the vertical
color signal non-correlative energy extracting_circuit_ZS
shown in Fig. 2. This circuit.29 is composed of horizontal
band~-pass filters 55, 56, a subtracter 57 and an absolute
value calculator 58. The output signal 101 from the A/D
converter 12 is supplied to the horizontal baﬁd-pass filter
55 and the output signal 103 from the second l-line delay
circuit 14 is supplied to the horizontal band-pass filfer_.
56. The output of the horizontal band-pass filter_55 is
supplied to one input términal of the subtracter 57, thie |
the output of the horizontal band-pass filter 56 is supﬁ;ied
to the other input terminal of the subtracter 57. The
output of the subtracter 57 is supplied to the absolute

;( value calculator 58 and the output of the absolute valﬁe
calculator 58 |
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cal cul ators 64, 65 are supplied to the nmaxi mum val ue cal cul ator 66 and the
out put of the maxi num val ue cal cul ator 66 constitutes -40- t he out put

DYV of the vertical brightness signal non-correlative energy extracting >
circuit 30. The operation of the first enbodi mrent shown in Figs. 1 to 7

wi |l now be expl ai ned. When the conposite color TV signal of an NTSC system
is supplied to the A/D converter 12 through the input termnal 11, the AD
converter 12 sanples the conposite color TV signal at a sanpling frequency
of [ ercpnstiemnrtesThehes anptipedt -dGpast teheovertivaldi gediompasisgral hr ough t he
first 1-line delay circuit 13 and the second 1-line delay circuit 14,

wher ebponheogasdlat ived 1enengyn eebradiringj @trcydfpkiPng point and the

sanpling values at two refer- ence sanpling points which are one |ine above
and bel ow t E&dobj7edts safpiaaky Pagnamref RpueranedesPry &he Meektcahat is,

when the conposite color TV signal_ (sanpled value) S(m, .n) at, the,
coordi95P8§tHﬁs%ﬂs%%?QiHRRR‘QBFW?k?Eﬁggu?nﬁﬁﬁyoF;FﬁgQﬁH&ﬂ CLYGYHEE del ay

Si mul 1 3R eBHOHP 43 B8 a2+ oA sureewbs, 3 08 opShRReBas b HRT 1R Te ay

T2 stalpdPrea e A SR Foin A0 br STOFEFCERE Pageimd T AHIo o, and

the Si?&@ESV%Q%é %%’cﬁ%%iors'64, 65 and a maximum value calculator
66. The output signal 101 from the A/D converter 12 is
supplied to the horizontal low pass filter 59, the output
signal 102 from the first l-line delay circuit 13 is sup-
plied to the horizontal low pass filter 60, and the output_ -
signal 103 from the second l-line delay circuit 14 is ’
supplied to the horizontal low pass filtef 61l. .

The output of the horizontal low pass filter 59 is
supplied to one input terminal of the subtracter 62, and the
output of the horizontal low pass filter 60 is supplied to
the othér input terminal of the subtracter 62 and one input
terminal of the subtracter 63. fhe output of the horizontal_
low pass. filter 61 is supplied to other input termipal of 7/
the subtracter 63. The output of the subtracter 62 is
supplied to the ‘absolute value calculator 64 and the output
of the subtracter-63 is supplied to the absolute value
calculator 65. The outputs of the absolute value
calculators 64, 65 are supplied to the maximum value

calculator 66 and the output of the maximum value calculator

!( 66 constitutes
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are supplied to the inputs of the vertical color signal extracting filter
16, the horizontal/vertical color signal - 41 - extracting filter 17 and
the video correlation judgingscircuit 18, respectively. For exanple, the
transfer function of the vertical color signal extracting filter 16 at this
time is represent- ed by CV(2Z2) = (-1/4)(1-Z[err] the transfer function of
the horizontal color signal ex- tracting filter 19 is represented by Ch(2)
:\(-1/4) [err] and the transfer function of the hori,zontal/vertical col or

si gnal  eXHAGU L IDFeTof7ths FEPELERN! 8¢ ihtHRUS)s Fghall 4)[err] The
out put signal 104 fromthe vertical color signal extracting filter 16 and

the out porsictiate 106i & OshéAGy ekt £8BkANCA P @Npd, extracting filter 19
and the output signal 108 fromthe horizontal/vertical color signal ex-

tracting filteme bpsration! bedthe Ebesewehbodigetit @HéwR3iASFLES .out put
signal 105 fromthe delay conpensating circuit 20, the output signal 107
from t he tdel7awiddnens dbe NgxplatHed. 22 and the output signal 109 fromthe

del ay conpen- sating circuit 21, respectively. The operation of selecting a
col or signal MheEn ttle cobdroposigeatslor TNesignalcalf cm NTSCgsgktent dact i ng
filter supplied to the A/D converter 12 through the input terminél
11, the A/D converter 12 samples the'composite color TV
signal at a sampling frequency of fS ; 4fsc,
o The sampled composite color TV signal passes through
the first 1l-line delay circuit 13 and the second 1l-line
delay circuit 14, whereby the sample value at a certain
object sampling point and the sampling values at two refer-
ence sampling points which are one line above and below the
object sampling point are simultaneously'extracted.

That is, when the composite color TV signal (sampled
value) S(m, n) at the'coordinates.(m. n) is output as the
output 102 of the fi:st l1-line delay circuit 13, the signal

~ S(m, n-1) and the signal S{m, n+l) are simultaneously Aﬁtput-
as the outputs 103, 101 of the sééond l-line delay circuit
14 and the A/D converter 12, respectively (see ?ig.-13).'

The signal 102 is supplied to the horizontal color.

signal extracting filter'19; and the signals 102, 101, 1b3

are supplied to the inputs of the vertical color signal -

extracting filter 16, the horizontal/vertical color signal
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16, the horizontal color signal extracting filter 19 and the - 42 -
hori zontal /vertical color signal extracting filter 17 by the switching
circuit 23 will now be explained. The switching circuit 23 is operated as *
follows. (1) Wen the correlation in the vertical direction at the object
sanpling point is especially high , the switching circuit 23 selects the

out put signal 105 fromthe delay conpensating circuit 20 to which the o
output signal 104 is input fromthe vertical color signal extracting filter\
16. (2) Wien the correlation.in the horizontal direction is _especially

hi gh, textradtiong nfittexul 7. 28dsthecvédere cougakattiomaludg¥28rom t he del ay
conpensating circuit 22 to which the output signal 106 is input fromthe

hor i zotidicwidt ok 8 si FASPeekivadying filter 19. (3) In the other cases, the
swtching circuit 23 selects the output siqpal3109_fron1the;delay N\
conpensat i nFRF reXrEpbe .  BhantEANERE Lo FURFC 1Oy RE BB Vertifadut fromthe
hori zontal /vertical color signal ,extract- ing.filter 17, The video

corr el ST jRRRIY %?FE%FFlgg géiEEFs fhati Jorel 4% i BRPERFSCEAt r ol s

t he smﬁ&i ing circuit 23 in the followng manner. If it is assuned that the
hor i zofMt%I®¥%ol or signal non-correlative energy is DCH(Z), the horizontal

b ess SR ACTLEEAL R T Aer gy (s DD the vertical color

the transfer function of the horizontal color signal ex-
'tracting filter 19 is represented by

Ch(z) = (-1/4)(1-2"%)2, S -
and the transfer fundtion'of the horizontal/vertical ‘color
signal.extraéting filte;.17 is.represented by

Chv(z) = (-1/4) (1-27%)2. (-1/4) (1-27%) 2,

The output signal 104 from the vertical color signal .
eitractihg filter 16 and the output signal 106 from the"
horizontal coldr'sighal extracting filter 19 and the output -
signal 108 from the horizontal/vertical color signal ex-
tracting filter 17 are supplied to the swiﬁching circuit 23
as the oufput signal 105 from the delay compensating circuit
20, the output signal 107 from the delay compensating
circuit 22 énd the ouﬁput signél 109 from the delay compen-
sating circuit 21, feSpeétively.

”Thé.oﬁeration of-selecting a color signal from the
color signaiélof'ﬁhe #ertical color signal extracting filter

le, thé ﬁofizéntal color signal extracting filterlls.and'the
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brighfness signal non-correlative energy is DYV(Z), these - 43 -
ener.gies are represented by the ratio to the A/D converted conposite col or
TV signal as follows: DCH(Z) = [err] DYH(Z) max [err] [err] DCV(Z) [err]
DYV(Z) = max (1/4).(1 + [err] [err] At this time,»the first horizontal
non-correl ati ve energy DHl, the second horizontal non-correlative energy
DH21, the third horizontal non-correlative energy DH22 and the verti cal
nor-correl ati ve energy DV are represented as follows: DHL = max (a.DYH,
bDCH) DH21 = max (el .DYH ' f1.DCH), DH22 = max (e2.DYH f2.DCH DV = max
(c. DYV, dhoahzameatliwparicsd gplesnsigdslprtfagtinpViilterphy dyntbe
the conparator 34 éudges that the _video correlation in the vertical
di rect i on S ¥FMRAnAITRELE doWddrr &%t ish §¥P4HENedri zontal direction is
| ow and out puts_ 1" as tge signal 114-%o.the delq¥‘firgu$t.§6. On the ot her
hand, if DHL < HMDFWHRENEBAp LAEEH 8343 d&g P SHALeT S \FIEE°¥8rrel a- tion
in the ver(t]!)c%gﬁrgﬁél ggrﬁralgg\i’o%nq_no'ﬁ:%u%r&cégf direction at the
object sampling.point is especially high, the switching
circuit 23 selects the output signal 105 from the delay
compensating circuit 20 to which the output signal 104 is
input from the vertical color signal eXtracting filter 16.
kﬁ, (2) When the correlation ih the horizontal direction is
especially high, the switching circuit 23 selects the output
signal 107 from the delay compensating circuit 22 to which
the output signal 106 is input from the horizontal color
signal extracting filter 19. (3) In the other cases, the
switching circuit 23 selects the output signal 109 from the
delay compensating circuit 21 to which the output signal 108
is input from the horizontal/vertical colbr-signal extract-
ing filter 17.
The video correlation judging circuit 18 detects the
video correlation and controls the switching circuit 23 in
the following manner.
If it is assumed that the horizontal color signal
non-correlative energy is DCH(Z), the horizontal brightness
signal non-correlative energy is DYH(Z), the vertical color

signal non-correlative energy is DCV(Z), and the vertical

brightness signal non-correlative enefgy is DYV(Z), these
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the signal 114 to the delay circuit 86. - 44 - The conparator 35 *
conpares DCV with nml.DH21. If DCV > nml.DH21, the conparator 35 judges ‘'that
the video correlation in the horizontal direction is high and that in the &
vertical direction is low and outputs "1" as the signal 115 to the del ay
circuit 87. On the other hand, if DCV < ml.DH21, the conparator 35 judges
that the video correlation-in the horizontal direction is |ow and outputs
"0" as the signal 115 to the delay circuit 87. The conparator 36 conpares \J
DYV with n2. DH22. |If DYV > nR. DH22, the conparator 36 judges that the
video correlation in the horizeontal direction is high and that in the

vert iermeérgieschrenriepriedentell by pthes r*dtiastbhehe gyal chiframtadie del ay
circuit 88. On the other hand, if DYV < nR. DH22, the conparator 36 judges
t hat ddmposiiee coloel OV eignal las olkawsal direction is | ow and outputs
"0" as the signal 116 to the delay circuit 88. The signal ‘116 is del ayed by
the del ay RCEE@)t =841z T4rr] and supplied to the delay circuit 89 as the
signal 119, which is further del ayed byl frrl by tke,delay circuit 89 and
suppl i ed tRYEKS) ArDme: duli €1/00 a6l theZ st hhakl1202 Ad rsi gnals 116 and 119
are also input to the AND circuit 90, Jhe del ay _cir gits 86,” 87 and the AND _
circuit 90 supply the lslildrﬁl’s(llrfi,z-llb ub# 127, % e%ﬁ ctively, to the

j udgi ng Cléggk%)sl'l(l - 252)2,(1 - z-zz)l

DYV(Z) = max' (I (1/4).(1 -+ 2-2)2.{1 - Z-I)l,
la/a 1+ 2722zt - 2724y,

At this time, the first,horizontal nén-corrglative -
energy DH1, the éecond horizontal non—cdrrglaﬁive energy
DH21, the third hp:izontal non—co:relativé energy DH22 and
the veftical non—eorrelatiﬁe energy DV are represented as
follows:
DH1 = max (a*DYH, b+*DCH) |
DH21 = max (el+DYH, £1+DCH) - L
DH22 = max (e2+DYH, £2-DCH) |
DV = max (c*DYV, 4-DCV) _ i
The comparator 34 compares DH1 with n-DV. if DH1 > \)

n*DvV, the comparator 34 judges that the video correlation in
the vertical direction is high and the videb correlation in
the horizontal direction is low and outpﬁts "1" as the
signal 114 to the delay circuit 86. On_the 6ther hand; if
DH1 < n<DV, the comparator 34 judges thatlfhe video corfela-
tion in the vertical dirgction is low and 6utputs "o" as

!( the signal 114 to the delay circuit 86.
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- 45 - The judging circuit 37 controls the switching circuit 23 in the
fol Lowi ng way on the basis of the results of the detection of the above
corrfelations. The relationship between the input S|gnals 117,118, 121 and
the output signal 110 and the color signals 105, 107, 109 whi ch are

sel ected by the switching circuit 23 is shown in Table 1. Table 1 Qutput

Qut put  CQut put Qut put signal 110 Col or signal signal signal

sfgnal of Judging circuit 37 signal 111 117 of 118 of 121 of Qut put
Qut put sel ected del ay del ay del ay si gnal si gnal by
swi t chi ng circuife Gdnplratd¥ C36tcompa®asobcvl#@hnoiml +pH21 Ci r g bc93>86
87 90 AND AND circuit circuit 38 39 0

0 ml-bH21, thé)comparator 35 j1kB@8e8 that @he videb correlat@on
o\~ 107 1 0 0 0

107 0 inl the hoﬁhzontal difection isOhigh and that irOcHe lverticll

0 0 1 105 1 0 1 0

0 directitiy i low dnd outp@ts "1" as @Ghe signald 115 to the 107
1 1 0 0 107 As is clear from Table 1,

the swit chiedgyciciqgduits et On h&@uophershgndl, id7 DOVord trnke REER By the
conpensating circuit 22
comparator 35 judges that the video correlation in the
horizontal direction is low and outputs "0" as the signél
115 to the delay circuit 87.

Lﬁ' The comparator 36 compares DYV with m2-DH22. If DYV >
m2-DH22, the_comparator 36 judges that the video borrelationl
in the horizontal direction is high and that in the verticain
direction is low and outputs "1" as the signal 1i6 to the
delay circuit 88. On the other hand} if DYV < m2~DH22; the
comparator 36 judges that the video correlation in the
horizontal direction is low and outpﬁts "0" as the signal
116 to the delay circuit 88. | |

The signal 116 is delayed by the delay circuit 88-by

U 1/2£__ and supplied to the.delay circuit 89 as the signal
119, which is further delayed by.1/2'fsc by the delay circuit
89 and supplied to the AND circuit 90 as the signal 120; |
The signals 116 and 119 are also input to the AND circuit
90. The delay circuits 86, 87 and the AND circuit 90 supply
the signals 117, 118 and 121, respeétively, to the judging

circuit 37.
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- 46 - when both the output signal 110a fromthe AND circuit 38 and tHhe
out put signal 110b fromthe AND circuit 39 are "0", selects the output
signal 105 fromthe delay conpensating circuit 20 when the output signal =

110a fromthe AND circuit 38 is "0" and the output signal 110b fromthe AND
circuit 39 is "1", and selects the output signal 109 fromthe del ay
conpensating circuit 21 when the output signal 110a fromthe AND circuit 38
is "1" and the output signal 110b fromthe AND circuit 39 is "0". o/
Therefore, the filter characteristic C(Z) of the color signal extracting
filter in tHMeheenjodgimgtcihounti 37Fcontrals shie chwikenindeciobhdwi ng

manner in accordance with the degree of correlation. Wen the video

correl &3 dm ithe hfohbowingt whydonethieolasd shigfh, thgt Zjesulhe 7pf hen t he

video correlation in the horizontal direction is Iow and that in the
verticﬂetﬁQtiﬂncﬂﬁlthﬁ|§h°V€.szr§1@F62PS-amThﬂuﬁ?%%ﬁ#%@%%chorreIation

in the_ horizontal djrection is_|ow,and hg t he.. v rtical direction is
| ow, CtBt wqgﬁm the InpREoRHTBADSIH Fent L n]p ?rﬁ%ﬁ??ﬁn wi I'l now be
expl ained wiith refer e a e qu the video
cor r el &R E]dgq ‘gé& |‘P°E sﬁbﬁﬂagﬁ‘ %JS g%nfi ﬁb rg:'éc% A*§ vi deo
selected by the sw1tch1ng circuit 23 is shown in Table 1.
Table 1
Output |Output | Output Output signal 110 Color signal
signal |signal | signal | of Judging circuit 37| signal 111
117 of |118 of | 121 of Output Output selected
delay |delay | delay - signal signal by switching
circuit|circuit} circuit 110a of | 110b of circuit 23
86 87 - 90 AND AND
circuit | circuit
38 39
0 0 0 1 0 109
0 0 1 0 0 - 107 -
0 1 0 0 0 107
0 1 1 0 0 107
1 0 0 0 1 105
/
1 .0 1 0 0 107
1 1 0 0 0 107
1 1 1 0 0 107

"As is clear from Table 1, the switching circuit selects

the output signal 107 from the delay compensating circuit 22
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- 47 " correlation judging circuit 1018 of this enbodi nent, the product
b. DCH1 obtained by nultiplying the output signal DCHL of a first horizontal
col‘or signal non-correlative energy extracting circuit 1027a by the
constant b by a nmultiplier 1072 and a.DYH are input to a nmaxi num val ue
cal cul ator 1082. The maxi num‘val ue cal cul ator 1082 out puts DH1. The product
fI~ DCH2 obtained by nultiplying the output signal DCH2 of a second :
hefizontal col or signal non-correlative energy extracting circuit 1027b by
the constant f1 by a nultiplier 1074 and el .DYH are input to a nmaxi num
val ue calwhemtbotiogBe Chépmixisigmalallidacfinmon dilee ANBI bucpiits3BHa2E The
product f2.DCH2 obtained by nmultiplying the output signal DCHg Qy t he
const ant ¥ke putpwhl signpdr 11096 faem &heDPNDarcdypit 3D aremkPium val ue
calcul ator 1084. The maxi num val ue cal cul ator 1084 outputs DH 22, The
product EEKRRESLEEENEYERYENSAERALY 1P EFO™ ftRutd’thFomResRS*ELRFa second
vertical cplor, sigpal_ non-correl ative.energ tracti Ci it,.1029b by
t he const%&ﬁc%FBygg WBFPiﬁﬁFeP“fB?§ 5&&%&%3??35 q?ﬂighﬁcééﬁnﬁifﬁﬂﬁEValue
cal cul at 1085, ~Jhe xt.mum val ue gal cyl at Dv. rator
1034 corrpoiﬁ 5 pHl mPPﬁaﬁ.th,"“ pgg'nﬁg'rg&%g'r a&%ﬁ%@%ﬁﬁ?ﬁg%@ p1
and a co ref @r 6 es 1 _ 1#@@%2.651 LantLol élgge
sel ecti n[;?%pg'\tf afi%%goFgggg\%gt %R?Iéu\gﬁl?z"u:gﬁ' by _a]] udgﬁ‘ ng c?rcu‘?t 1037 in
accor danGeophdNs4P8ng circuit 21 when the output signal 110a from the
AND circuit 38 is "1" and the output signal 110b from the
Kgf AND circuit 39 is "0". |

Therefore, the filter characteristic C(Z) of the coiOr
signal extracting filter in the embodiment shown in Fig. 1
is switched in the following manner in accordance with'the
degree of correlation.

When the video correlation in the horizontal direction
is high, C(2) = Ch(Z),
when the video correlation in the horizontal direction is
low and that in the vertical direction is high,

c(z) = cv(2),

aﬁd when the video correlation in the horizontal direction
is low and that in the vertical direction is low,

~'C(Z) = Chv(2).

A second embodiment of the present invention will now
be explained with reference to Fig. 8.

- In the second embodiment, the video correlation judging

circuit 18 shown in Fig. 2 is modified. 1In a video
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- 48 - out put 1110 of the judging circuit 1037 is the same as shown in
Table 1. In the first and second enbodi nents, the conposite color TV signal
is sanpled at a frequency 4 times as high as the frequency of the col or .
subcarrier which is synchronous with the horizontal scanning frequency.
However, if a nmethod of arranging sanpling points in the formof a lattice

on the screen is adopted, the sanpling frequency is not restricted to 4 .
times the frequency of the color subcarrier and may be another frequency.

Ty DS GEFPLAELPEr BRGARROLERE LR OAE GTE HEgR eBRORAPER S TR S cro

di d bg | d. Alt h .t h mbogdi . i.ed

Compodht BUREE op BOAL; BRERLpecL NS HRELHS T3 PrAeSkerdyRAY cui ts 4013,

197 PR bR E ekl BogadRRtann cBudrs Hatfl Aot Gorpeppegiiony © 1Y
' I ' | ] ' fil f | I V si | of

Pa oyt SreY ) RhPRECFERETCER G0 a0 T al Rt PBRAR R B B° 9116 i
passedyl I pHTNLVR 098] AhaC bt BYH' BrdUngdul (UPhaRindf! Puigd cUt 1S nOL

restricte o tw so long as i IS an so that non-correl ation

fogff@{&iﬁglg& hesol SaHR! fExtfundd WS W41 cRPALEE 808 2abludpuile 0D ect
DH1. The product fl+DCH2 obtained by multiplying the output |
signal DCH2 of a second horizontal color signal
non-correlative energf extracting circuit 1027b by the -~ "J
constant fl by a multiplier 1074 and el°DYH are input to a
maximum value calculator 1083. . The maximum value calculator
1083 outputs DH 21. The-product f2-DCH2 obtained by .
multiplying the output signal DCH2 by the constant £f2 by a
multiplier 1076 and e2+DYH are input to.a maximum-value
calculator 1084. The maximum value calculator 1084 outputs
DH 22.  The product d4+DCV2 obtained by multiplying the
output signal DCV2 from a second vertical color signal .
non-correlative energy extracting circuit 1029b by the'
constant d by a multiplier 1078 and c+DYV are input to a
maximum value calculator 1085. The maximum value calculator
1085 outputs DV. A comparator 1034 compares DHl with n-<DV,
a comparator 1035 compares DCV1 with ml<DH21 and a -
comparator 1036 compares DYV with m2<DH22.

- The control of the selecting operation of a switching

circuit by a judging circuit 1037 in accordance with the
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In this case, the nunber of delay circuits through which the signals 114
(1114) and 115 (1115) are passed is not restricted to 1. As descri bed.
aboVe, according to the first and second enbodi nents, the video
correlations in the vertical direc- tion and in the horizontal direction of
a conposite color TV signal are detected and, in the horizontal brightness
conponent, the correlation is detected not only in the object pixel but
al'So in the sanples before and after the object pixel. The brightness

signal/color_sig separ ting filter outputs i'gnal,  sel ected fromthe
out put si%ﬁé?thggbﬂg° i#%ﬁ%i%JQﬂﬂﬂ %ﬁ#%?i%§3§ngﬁh§hﬁa§§9§ﬁ§§tﬁp?ﬁﬁect-
ed results, %hﬁg &% I's possible to provide a bright- ness/col or signal
separatinbnf FPEP ich is capable of reducing the | eakage of the

b#Pghtness si gpal d A he . cal si gn | e t her' s channel, and,
hence, reduci ngﬁlt ﬁggdg ri%n err%‘('arseencenaéan%'ag q%ﬁgﬂgg'aghﬁg%f“&?oﬁlﬁﬁ on in the
hori zont L reati QB t Ri.r ' t 'é$§ sent..Lnyent i 1] . now
be expl aiaér:l%%_s%vi?ﬁ rggggrg\énges %oa%g%% g?lanf){%e %ll%r:g grrtr%(n)‘ |§é_'%§n?ﬁ%_eé§/i deo
correl ati Pfe] #H@4AEnEY OF bnkd VW dubddfridy ! wnagh! @_smgglrf‘drﬁfbno 29 9
is a block diagramof~a video correlation judging circuit 2018 of this
enbodi menyith Thhé RbkékiohtdA1&dahigig s éndy Nor Hawakak ,calfora si gnal
non-correl ative energy extracting circuit 2027, a horizontal brightness

si gnal nanethodebft ayeaegdngy saxdpldoid rppinteuinh the form of a lattice

on the screen is adopted, the Sampiing frequency is not .
\ .  restricted to 4 times the frequency of the color subcarrier
and may be another frequency.

. The digital filter used in the above embodiments iS
only an example, and may be varied, for example, the number
of stages at which filters are disposed may be increased.

Although these embodiments. are applied to a composite
color TV signal of an NTSC system, if 2-line delay circuits.
4013, 4014 shown in Fig. 11 are used in place of the l-line
delay circuits 13, 14 in Fig. 1, these embodiments are
applicable as a brightness signal/color signal separating
filter for a composite color TV signal of a PAL system.

In the first and second embodiments, the signal 116 _
(lllﬁf is passed through two delay circuits, but the number,
of delay circuit is not restricted to two so long as it .is
an even number so that non-correlation is detected over k.

samples (x: an integer) before and after the object pixel.
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- 50 - 2028, a vertical color signal non-correlative energy ex- tractlng

circuit 2029, a vertical brightness signal non-correlative energy

extracting circuit 2030, conparators 2034 to 2036, a judging circuit 2037x
multipliers 2071 to 2081 and maxi num val ue cal cul ators 2082 to 2085. The
third enbodinment is different- fromthe first enbodinent in that the outputs
of the conparators 2034 to 2036 are directly supplied to the judging

circuit 2037. The third enbodi ment also produces a sinilar effect to that

degr oo BF FBAEZORSS “2%9?21‘#‘3 fhefohe| B8 LREERI Sk PeREL

th
ugHFlglly

bet gt 63T ad ol (i S8 afna’y {0U15 Dy IDAdTENL, Oy e prgsent [ nvent i on

will now e expl-ai ne
nDdlficgg%gglggiduiarﬂrd enbodlnent shown in Fig. 9. Fig. 10 is a block

di agram of a vi deo correl ation Judglng circuit- of this enbodinent. In a

erenc ment 1s a

video correl aki gleddiiphdy £béeel {adldBafhgt oS t@@@if@@tan& hgepbRMUCE

b. DCH1

obtai ned by nultiplying fhe out put “signal DCH1 of a first horizontal

col or ségpobinenten HHalviIdeSNEbBYeEXti0AkI 1A &heC Hdrtitam dirébe

constant b by a nmultiplier 3072 and a.DYH are input to a maxi mum val ue

o/

>

cal cul athon3@83. ithemahordizontak ébreatadar oIVE2 contpms istdHio1dheTPr oduct
fl.DCH2 obtained by nultiplying the output signal DCH2 of a second
hori zonsagnal are detected and, in the horizontal brightness

compohent,-the-correlation is detected nbt_only in the
object pixel but also in the samples before and after the
object pixel. The brightness signal/color signal separating
filter outputs-a signal selected from the output'signals
having different chéracteriétics on the basis of the detectf
ed results. Thus, it is possible to provide a bright-
ness/color signal separating filter which is capable of
reducing the leakage of the brightness éignal and the color
signal into each other's channel and, hence, reducing the
dot interference and which has a high resolution in the
horizontal direction.

A third embodiment of the present invention will_now bg
explained with reference to Fig. 9. In the third embodi-
ment, the video correlation judging circuit 18 shown ianig.
1 is again modified. Fig. 9 is a block diagram of a video
correlation judging circuit 2018 of this émbodiment, This
circuit 2018 is composed of a horizbntal color signal
non-correlative energy extracting circuit 2027, a horizonta;

brightness signal non-correlative energy extracting circuit
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- 51 - color signal non-correlative energy extracting circuit 3027b by
the constant f1 by a multiplier 3074 and el .DYH are input to a maxi mum
val*ue cal cul ator 3083. The maxi mum val ue cal cul ator 3083 outputs DH 21. The
product f2.DCH2 obtained by nmultiplying the output signal DCH2 by the
constant f2 by a multiplier 3076 and e2. DYH are input to a maxi mum val ue
cal cul at or 3084. The maxi mum val ue cal cul ator 3084 out puts DH 22. The
6rbduct d. DCV2 obt ai ned by nultiplying the output signal DCV2 froma second
vertical color signal non-correlative energy extracting circuit 3029b by
t he cons28@8.dabyertigal rokor 3egnahdnentRoraed atiye sneEYes¥ Trum val ue
cal cul ator 3085. The maxi mum val ue cal cul ator 3085 outputs DV. A
conpar at §xagtina sHgeawist 2% td Yentigadokpichtaesso st TFbares DCVL with
mM—DH21 and a conmparat or 3036 conpares DYV with n2DH22. The control of the
sel ect i nOBPELTTGR VS, WRFXThi FEEERFELNT BT TIFORP ciGMRATHERTS i n
accordan ith the outpuf 3110 of,the,jugdqginog circuit .3037 ] he same as
shown i n5$§\g: ~é"°l.2rbﬂ%60'de£c:}‘?‘ %b‘c‘)%?uﬁtcggéigngmtu&%ﬁ?élt%sr &;% ¥Qurth
enbodi ne the video correlatio i Vehbiscal, diiegc- tion and in the
horizontgbgaiF@@tﬂﬁ*%ﬂuﬁi¥: %mﬁ{i?%g?é$§?v§é%éna° gpg%detected, and the
bri ghtness si gaal LSAl.of ShobRinepoy 8t ARELELLE! ANEPYES Fisignal selected
rirerent ¢

fromthe input signars having aracteristics on e basis of the
embodiment in that the outputs of the comparators 2034 to

2036 are directly supplied to the judging circuit 2037.
N The third embodiment alsoc produces a similar effect to
that of the first embodiment except for the effect produced
by comparing the degree of horizontal correlation using a
plurality of signals sequentially being transferred with
delay.

A fourth embodiment of the present invention will now . -
be explained with referencé to Fig. 10. This embodiment is.
a modification of the third embodiment shown in Fig. 9.

Fig. 10 is a block diagram of a video correlation judging
circuit of this embodiment. In a vidéo correlation judging -
circuit 3018 of this embodiment, the product b+*DCH1 obtained
by multiplying the output signal DCH1 of a first horizontal
color signal non-correlative energy extracting circuit 3027a
by'the constant b by a multiplier 3072 and a+DYH are input
to a maximum value calqﬁlator 3082. The maximum value
calculator 3082 outputs DHl1. The product £1+DCH2 obtained:

by multiplying the output signal DCH2 of a second horizontal
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detected results. Thus, it is possible to provide a brightness/col or
signal separating filter which is capable - 52 - of reducing the | eakage
of the brightness signal and the color signal into each other's channel .
and, hence, reducing the dot interference. Al though these enbodinents are
applied to a conposite color TV signal of an NISC system if 2-line delay
circuits 4013, 4014 shown in Fig. 11 are used in place of the 1-line delay
circuits, these enbodi nents are applicable as a brightness signal/color

signal separating_ filter for .a conposite color TV signal of a PAL system

Wi | e €AEPE AATNBc RORSSALIRIR bikER SR B %?EEéﬁFlegnﬁidfé}”e‘cF bR a
preferred enbodi nent of_ the invention,, it will be _understood that various
modi f i B¥t FBRsCREF @ thdde Rthét &t ,t%é}_(dl?’f f@#nf‘eﬂds&'w& &% Hpthded

o SOtk ST R U SR e L 20
igﬁggg?gggsiggégg &h&f%@éﬁ% JiﬁﬂrEH.EsThe.prqduct fE@BEﬁQ*%bék%é@éng a
by multiplying the output signal DCH2 by the constant £2 by
a multiplier 3076 and e2+DYH are input to a maximum value
calculator 3084. The maximum value calculator 3084 outputs
DH 22. The product d+*DCV2 obtained by multiplying the
output signal DCV2 from a Second vertical color.signal - \)
non-correlative energy extracting circuit 3029b by the
constant d by a multiplier 3078 and c+DYV are input to a
maximum value calculator 3085. The maximum value calculator_
3085.outputs DV. A comparator 3034 compares DH1 with n-DV,
a comparator 3035 compares DCV1 with ml+DH21 and a comparator
3036 compares DYV with m2-DH22.

The control of the selecting operation of. a switching
circuit by a judging circuit 3037 in accordance with the
output 3110 of the judging circuit 3037 is the same as shown
in Table 1.

As described above, according to the third and fourth
embodiments, the video correlations in the vertical direc-
tion and in the horizontal direction of a composite color TV
signal are detected, and the brightness signal/color signal
separating filter outputs a signél selected from the input
signals having different characteristics on the basis of the

!( detected results. Thus, it is possible to provide a
brightness/color signal separating filter which 1s capable
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which is sanpled at a frequency synchronous with a horizontal scanning
freduency by a predeterm ned number of |ines and sinultaneously outputting
a first delayed video signal delayed by a predeterm ned first nunber of
lines and 10 a second del ayed vi deo signal delayed by twi ce said first
nunber of lines; a vertical color signal extracting filter for extracting
Qgg outputting as a first color signal a signal including a color
subcarrier frequency conponent in the 15 vertical, .scanning direction,

usi ng, for each object sanpling point, a sanpled vValue at the object

sanpl i NgoROLRaud A itthd | Tedk4lfd ayedewé depighenaks sagpladd arad ueseat " a
first and a second Treference sanpling point, which are at the sane position
i n-respeebiive Bisidl W Sédeh Votleer 56 gehbnard 20d,s hiethcsec aredueiaged
video signal as the object sanpling point in said first delayed video

si gnal ; s&hkodotoririercfdmynce gnal extracting filter for extracting and
outputting as a second color signal, a signal including a color. subcarrier
frequency conpdderitough tthe9s ehbodiments arenAPRGi®d & iBoFARPeFteor
each object sanpling point,. a sanpled value at said object sanplin oi nt
in said tiolowr @B @iahal ded an QHESC syspemd & godine _de@;y_ ‘g)r%“lgﬁgrd and
a fourth reference sanpling pojnt being the sanpli oi nts ,a pJedeterm ned
number of033npl4Hdt PN E@é%%%ti%%l?g?ouﬁﬁg Hgqu%d%iégtqﬂfribﬂfnsf sai d
obj ect delay circuits, these embodiments are applicable as a '

brightness Signal/coior signal separating filter for a
— composite color TV signal of a PAL system. |
While £heré has been describéd what aré at present
considefed to bé a prefefred embodiment of the invention, it
wiii be understood that various médifications may be made
thereto, ahdlit is intended that thé appended claims cover
all éuch modificétioné as fall within the true spirit and -

scope of the invention. ' ' ..
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sanpling point in said first delayed video signal; 5 a
hori zontal /vertical color signal extracting filter for extracting and
outputting as a third color signal, a signal including—a—eoter—subcarrier -

frequency conponent in the vertical scanning directi '
hori zontal scanning direction using, for each obj Hwﬁ uﬂﬂ\! oint, a
sanpl ed value at said object sanpling point in sa vi deo

signal and the sanpled values at saiddigsgts second, third and fourth
ref erence sanpling points; a-switching circuit for selecting one fromsaid
15 first color signal, said second colgEAIMSnal and said third col or signal
and outputting the selected signal as a separated col or signal; a video
correlation judging circuit for controlling said switching circuit so as to
sel ect one from20 said first color,signal, sai d second col or signal and \&/
said third col or 1si gnaf; PRAGRENEERaBLEPANERLOF oF 1gNBL SCPRAG tdaIX
separ at ed r.sianal .fr.omsaid first delayed conposite video signal at
each sanpl%ggesgrﬁgggﬁ&SBﬂﬁﬁutting t he signal obtained as 25 a separated
brightngss signal; Saifekhd®eotOhbfhdihgNal BALBL:EL" (ko LilghdaNT- °

non- c atTve: : - -

-56- horizontal brightness 'signa rre
which is sampled at a frequency synchronous with a

horizontaljscanning~frequency by a predetermined number of

lines and simultaneously outputting a fi:sf deléyed video

signal delayed by a predetermined first nﬁmbér of lines and g‘)
10 a second delayed vidgo signal delayed by twice said first

number of lines; | | | |

a vertical color signal extracting filter for

extracting.and outpufting as a fifsﬁ éolor sigﬁal.a,signal

including a color subcarrier frequency cohponent'in fhe
15 vertical scanning diréction, using, for each objeét sampiing

point, a sampled value at the object sampling pbint in said 77
first delayed video signal, sampled values at a first and a
second reference sampling point, which are at the same
position in respectively said composite video signal and S

20 said second delayed video signal as the object sampling
point in said first delayed video signal;

a horizontal color signal éktracting filter for
extracting and outputting as a second color signal, a signal
including a color subcarrier frequency component in the

25 horizontal scanning direction using, for each object

sampling point, a sampled value at said object sampling

f( point in said first delayed video signal, sampled values



energy extracting nmeans for extracting a horizontal brightness signal
non-correl ati ve energy signal which indicates the degree o
non-correlativity of a brightness 5 signal in the horizontal '

scann
direction; horizontal color signal non-correlative er‘mumnaﬁubgm‘mans
for extracting a horizontal color signal non-correl atl 4
whi ch indicates the degree of non-correlativity of a cblor signal in the
Meti zontal 10 scanning direction; vertiealssb- ghtness signal
non-correl ati ve energy extracting neans for extracting a verti cal
bri ght ness sagnal thbsdcandehafbuethneefgrengaakampilingi poiingt dbeinge tdegr ee
of non-correlativity of a brightness signal in the 15 wvertical scanning
direction; vesamplihgcpbintsi gnpredehervinedannpbernefyfampliac: PedYheans
fer extracting a vertical color si%nal non- correLagive ener, I n%! whi ch
i ndi cat es t heegReebivelynta- ther Lefkt pPP: Foothg TdEHE Qﬁgﬁeﬁ%Yﬁip%§=
vertical scanning,20 direction; first i gum val u al or neans for
conpari ng sa?ﬂmHgFPSoHPéPtbFPgﬁFﬁgs§1§Fgﬁéﬁiﬁg écgﬁ? afﬁ&é erfer gy signa
mul tiplied by a constant ' | j t | Q& xSLGN ; _
non-corretative energy s?g 3¥&%gnﬁg*?yg??%éggyaglggngégﬁ?gbékgﬁgcgdpghtting
the larger vghygedssd,f bktlraleingOahal olepueeing ald e tigidlignal DHL;
or

second maxi mum val ue cal cul ator freans f
signal, a signal including a color subcarrier frequency
6omponent in the vertical scanning direction and in the
N . horizontal scanning directiop using, for each object
10 sampling point, a sampled value at said object sampling
- point in said first delayed video signal and the sampled
values at said firét, second, third and fourth reference
. sampling points;
a switching circuit for selecﬁing one -from -said
15 first color signal, said second color signal and said third
color signal and outputting the selected signal as a
separated color signal;
a video correlation judging circuit for
controlling said switching circuit so as to select one from
20 said first color signal, said second color signal and said
third color signal; and
subtractor means for subtracting said separated
color signal from said first.delayed composite: video signal
‘at each samp1ing-point and outputting the signal obtained as
25 a separated brightness signal;
said video correlation judging circuit -

including:



-57- conmparing said horizontal brightness signal non-correlative energy :‘

signal multiplied by a constant el, wth said horizontal color signal
non-correl ative energy nultiplied by a constant—f4—and-outputting the
[

| arger value as a second.5 horizontal non-correl atj [ | DH21;
thi rd maxi mum val ue cal cul ator neans for conpari &ﬁl ﬁ“i “““MF
bri ght ness signal non-correl ative energy signal Ledw

e2, with said horizontal color signal-ngg-correlative energy signal 10

mul tiplied by a constant f2, and outputting the larger value as a third

hori zontal non-cor rel dorieoetelgbrdighrtalessH2 grfadunidn-reoerala v ele

cal cul ator neans for conparing said vertical brightness signal

non- cor r eleaeirgy ermpctingnaleans 9 jextachinestorizontalh said
vertical 15 color signal non-correl atjve energy signal nultiplied by a
const ant ®righfnafsRIINY MRNTRRE LI R eReEDY cFigRal which

Fi st hor FROHERESForHe A4HERe OF T RS T BARY WP E 1B o HOBBPBeP | Cal -

non- cor.r el

that tRe video correla

the vicini

10

15 -

20

25

8Pti cal
ANy %.Q'aerfﬁy% HHBA o Vafﬂgé%rmirféj Hrde£ogt ant n, and j udgi ng

scanni ng di rection is high and
said video correl ati O%Jﬂz@?‘ﬁ:aﬁo@ QY & i GHANHIW- U ReLd S ,n the
vicinity of said object sanpling géint ﬁhen t he fprner_zgg?géliéégé§ (
that sai d ewitde@tidid ehaindNEd dbractingad Beriromgali 66Lb08igRalowW in

ion Tn e ver

I Ca

ty of said object sanpling point when the latter is |arger;
non-correlative energy signal which indicates the degree of

non—correlativity of a color signal in the horizontal
scanning direction;

vertical brightness signal.hon—correlative
energy-extracting means for extracting a vertical brightness
signal non-correlative energy signal which indicates the
degree of non-correlativity of a brightness signal in the
vertical scanning direction;

vertical color signal non-correlative energy
extracting means for extracting a_vertical color signal non-
correlative energy signal which indicates the degree of non;

correlativity of a color signal in the vertical scanning

~direction; -

first maximum value calculator means for
comparing said horizontal brightness signai non-correlative
energy signal_multiplied by a constant ‘a, with said
hbrizontal,color signal non-correlative energy signal
multiplied by a constant b, and outputting the larger value
as a first ho:izcntal:non-correlative energy signal DH1:

second maximum value calculator means for

bys a *tonst ant

and

-

o/



-58- second conparator nmeans for conparing said vertical color signal.
non-correl ative energy signal with said second horizontal non-correlative

signal DH21 nultiplied by a constant m and judging

correlation in the-horizont al .scanning direction is ““E"“ﬂ ‘Imlumﬂ

i,

correlation in the vertical scanning direction is lowiff the V|C|n|ty of
gb%d obj ect sanpling point when the for ? is larger and that the video
c e

rel ation in the hori zont al scannlng “di

said 10 ob
neans for

ctionis lowin the vicinity of

ar|n ;al 5%|%€ﬁ@ r|g % eégég%aﬁgph%oaT%%?#%ﬁ%??&e éﬁ%rgy

si gnal Wt'&@%@lg@cong&f%ﬁ% ua& Car Shé‘%hiﬁ% gHEr G4 3 Waglg DH22

mul tiplied

ant at the vidéo 15 correlation in

the hori zomgali RGAMN NG ThF e&iwal I ﬁoﬂi-ebraagiatheev et FOmAltapTed by he
vertlcal scanning direction is"lowin the vicinity of said object sanpling

poi nt when at keorisyatt £5, | igesutpatingi thet hargeird valaiwo axora eeatorad in

" the horizont al

scanning directionis lowin the vicinity of 20 said object

sanpl i n§ pdioxtizdretal htohatderelative genergyj sdgnad OH2Aui t- which is
responsive to the output of said first, second and third conparator neans;
said judging circuit |rﬁhxnﬂnmagpmnmcwawwec%ahguéateal@eﬁasséPth sai d
first color signal when said first 25 coggarator means j udges t hat V|deo

correl at i ofamPAHNY 5aid Fnosiapntaly Bri

tpefs signgd AN ARFEspkive

energy signal multlpl;ed by a constant e2, with said

horizontal color signal non-correlative energy signal-

10 multiplied by a constant £2, and outputting the larger value

g as a third horizontal non-correlative energy signal DH22;

fourth maximum value calculator means for -

comparing said vertical brightness signal non-correlative

energy signal multiplied by a constant c, with said vertical

15 color signal non-correlative energy signal multiplied by a

constant &, and outputting the larger value as a vertical

non-correlative energy signal DV;

first comparator means for comparing said first

horizontal non-correlative energy signal DH1 with said

20

25

vertical non-correlative energy signal DV multiplied by a
constant n, and judging that the video correlation in the
vertical scanning direction is high and said video
correlation in the horizontal scanning direction is low in
the vicinity of said object sampling point when the former
is larger and that said video correlation in the vertical
scanning direction is low in the viciﬁity-of'said object

sampling point when the latter is larger;



correlation in the horizontal scanning direction_is lowin -59- objecf
sanpling point, saird second conparator neans judges that the video *
correlation in the horizontal scanning direction |m||lmu m nity of=<
sai d object sanpling point and said third conparat “I" ﬁlmnl hat the
video 5 correlation in the horizontal scanning diréctifontis*l ow i*n the
vicinity of said object sanpling point; said judging circuit instructing

said switching circuit to sel ect sai & ¥ ond color si gnal when said second
conmpar ator means. Judqgs tﬁgt t he vi deo correl tion in the 10 horizontal

scanni ng dlrectlonl TG RAmPREAT P BeREF F&iq&T34¥%qﬁa§%%Q|cal
h t . d {, | t
when st FEHERAL 0oL Mibla) " Rokol reld 1‘15‘%%0 b HATIRE Y EER ¢ ho
hor i zont @Jaﬁ?%&ﬂd%&?f&bﬂﬂahsnﬁhﬂl@: dagr el ation in thes
e V|C|n|ty sal

vertical scanning directionis lowint obj ect sanpling

poi nt ; aﬂd:laﬁpilié&i%ﬁgacbéﬁatantnﬁtlr L] Pﬁihdiﬁrﬂj MUY $igégit to

select said third col or sighal when said first conparator neans judges that
the visdecamrektionninntRe nefizoatalCadanitng EXdXNdF 19hight B8a
vicinity of said object sanpling point, said second conparator neans judges
t hat t he thelatides redbaréedationt in thei rexttilcadc atintiint rébtéoPiba £8W i n
the vicinity of said oblect sanpllng poi nt and said third conparator neans
judges tH®W the thelesicinity of said object sampling point when the

former is larger and that the video correlation in the
horizontal scanning direction is low in the vicinity of said -
10 object sampling point when the latter is larger;

- - third comparator means for comparing said
vertical brightness signal non-correlative energy signal
with said third horizontal non-correlative energy signal
DH22 multiplied by a constant m2 and judging that the video

15 correlation in the horizontal scanning direction:is high and
the video correlation in the vertical scanning direction is
low in the vicinity of said object sampling point when the

- former is larger and judging the said video corrélation-in
the horizontal scanning direction is low in the vicinity of

20 said object sampling point when the latter is larger:; - -

a judging circuit which is responsive to the
output of said first, second and third comparator means;

said judging cirecuit instructing said switching
circuit to select said first color signal when said first

25 comparator means judges that video correlation in the

!( vertical scanning:direction is 'high and the video

correlation in the horizontal scanning direction is low in -



25 correlation in the horizontal scanning direction is lowin the vicinity
of &aid object sanpling point. = * C L M S —* 2 A brightness
signal /col or signal separating filter according to Claim1, wherein said

hori zontal brightness signal :non-correlative energ, ﬂmulﬂ'm l S

I ncludes: a vertical |ow pass filter for conmpoundi ’ mﬂ uﬂﬂrte vi deo
signal, said first delayed conposite video signal and satd Secbnd del ayed
cemposi te video signal and output- ting tdfe €onposite signal obtai'ned with
the color subcarrier frequency conponent elininateditherefrom a.first

del ay circwhijéct sahpying phénbut paidosessing conparzateor means JGEEs by a
predet er mi ned nunber of sanplin oints; a second delay circuit for

del ayi ng t Hehatitploe videgj gorrplatdenayncitheitomizened L FEaRBAh8r of

sappling points as said third delay qircuyit; second,subtragcter ans, for
out put t i ng 4ireegtiPR, dficdoBeiebhet Na 3 t %ﬁﬂ?léé??? aFan§ﬁ£§%

e 0 5oL 03 sAe LTt SRR A e 84 SR8, S
o0 OBk ghaRged 35°ERE HREBAGRIdoning ipboeiuhe ity tn
subtract er Qﬁén§icin99y'of said object sampling point:
said judging circuit instructing said switching
circuit to select said second éolor signal when said second |
\/f comparator means judgés'that the video correlation in the
10 horizontal scanning direction is high and the video
correlation in the vertical scanning direction is low in the
vicinity of said object sampling point or when said third
comparator means judges that the video correlation in the
horizontal scanning direction is high and the video
15 correlétion in the vertical scanning direction is low in the
vicinity of said object sampling point; and
said judging circuit instructing said switching
circuit to select said third color signal when said first
comparator means judges that the video correlation in
20 vertical scanning direction is low in the vicinity of said -
object sampling point, said second comparator means judges
that the video correlation in the horizontal scanning
_ direction is low in the vicinity of said object sampling
point and said third comparator means judges that the video
25 correlation in the horizontal scanning direction is low in

!( the vicinity of said object sampling point.



a second absol ute value cal culator for. outputting the absolute value of the
oyt put of said third subtracter, means; and a fifth maxi rum val ue cal cul at or
for conparing the output of said first absolute value calculator with the -
out put of said second absol ute val ue cal culator and output- ting the |arger

value as a horizontal brig nal non-correlative energy DYH 3. A
bri ght ness signal/col or sig$ﬂe$§EBE§5TTﬁg*fr+%e raccording to daim1 or 2,

- wWherein said horizontal coIo fmu# el ative energy extracting, W/
means includes: a third del l’"’ﬂ@ﬁ%lpayl ng said first del ayed

vi deo signal by a predeterm ned “nutrbett ling points; fourth

subtracter means for outputting the difference between said first del ayed

Vi deo signal and the output of said third delay circuit; and a third

absol ute value cal culator for outputting the absolute value of the output W
of said fourth subtracter neans as a horizontal color signal

non-correbative At ddds digna /ébuab}t '%Ei.%‘“ha%.' HERd £t Phg SEDRLy
separating filter according tooClaim1, 2 wherein safd verti cal

bri giteesdinggeal cleincqr rahaérefﬁnegeiayheﬁrzwﬂarm brigfsesscl udes: a

first horizontal Iom1pass filter for outputting said conposite video signal
wi t hsigmatohon-sorcelatdvd remerny yezbrpetdng aldansat echéhedeseom 61

a vertical low pass filter for compounding said compos-
ite video signal, said first delayed composite video signal

and said second delayed composite video signal and output-~

ting the composite signal obtained with the color subcarrier ~
frequency_component'eiiminated therefrom;

a.first.delay circuit for delaying the output of séid
vertical low pass filter by a predetermined number of
sampling points;

a second delay circuit for delaying the output of said
third delay circuit by the same number of sampling points as o
said third delay circuit;

:second subtracter ﬁ?gns for outputting the difference-

o/

between the output of said vertical }ow.pass filter and -said
first delayed video signaly

. third subtracter means For'outputting the'difference
between the output of said first :delay circuit and the
output of said.sécond delay circuit;

a first absolute value calculator for outputting the

absolute value of the output of said second subtracter means;

- 60 -



~

* C L M S * a second horizontal |ow pass filter for

out putting-said first del ayed video signal with the color
subfcarrier frequency conponent elinmnated therefrom a third horizontal |ow
pass filter for outputting said second delayed =~ .. vi deo signal with

the col or subcarrier frequenc nated therefrom fifth
subtracter nmeans for out putti*ﬂ“m‘m!mmmmuk bet ween the output of said
N\t st horizontal |ow pass filter andithe ocutput of said second horizontal
| ow pass filter; sixth subtracter nmeans for outputting the difference

between the output of said second horizontal [ow pass filter and the output
of said third QQE%@”'@SJW@E@%&%'&ﬁléuiaft@ir tdhRspipli et yagUehe

cal cul ator for outputting the ute value of the output of Said fifth

shbt r aciBsolBBS vaduld idf s Bwtpu¥ abgesadoc Whilg it fadpekingwnsd Neand
absol ute val ue of the output of said sixth subtracter neans; and a sixth

maxi mum val ug galfetl mlawinfuad eOIPErcalchhatout for aforgxtidguthé absol ute
val ue calculator with the output of said fifth absol ute val ue cal cul ator
and outputputi of tsdd #FHiget wbseluteavadnei calduliafur siybhl the | -
non-correl ative energy DYV. 5. A brightness signal/color signal separating
filter eutputi of said sevond Zbsolutd, vahuecicalsalatay 1ard| ovsPEE=si gnal
non-correl ative energy extracting neans includes: - 62 -
ting the larger value as a horizontal brightness signal
non-correlative energy.DYH.
\/, 3. A brightness signal/color signal separating-filte:
according to Claim 1 or 2, wherein said horizontal color signal .
* non~correlative eneréy extracting , means includes: |
a -third delay circuit for delaying said first delayed
" video signal by a predetermined number of sampling
points;
fourth subtracter means for outputting the difference
between said first delayed .video signal and the
output of said thifd delay circuit; and:
a third absolute value calculator for outputting the
absolute value of the output of sai§ fourth subtracter means as a
horizontal color signal non-correlative energy DCH.
4., A brightness signal/color signal separating filter
according to Claim 1, 2 or 3, vherein said vertical brightness: -
signal non-correlative energy extracting " means includes:
a first horizontal low pass filter for outputting said
composite video signal with the color sﬁbcarrier frequency

J(’ component eliminated therefrom;



a first horizontal band-pass filter for transmtting and outputting said "
col or subcarrier frequency conponent of said conp05|te video signal; a
second horizontal band-pass fi ransm tting and outputting sai d *
col or subcarrier frequency.conp ond del‘ayed neans vi deo
signal; a seventh subtracter ne [ﬂm nﬂmitl mg the difference between
the output of said first horizontalc « pass | ter and the output of said
second horizontal band-pass filter; and a S|xth absol ute val ue cal cul at or
for outputting the absolute value of the output of said seventh subtracter
means as a vertical color signal non-correlative energy DCV.- 6.- A

bright nesy deid wbPizheaa! 1&%%@.«1 gy fedat efoacseegur&q;ltﬂa; ayigne of
clains 1 to 5, further conprising a color signal delay conpensating means

for gampansmiliayged or the tinmevdaklersanambaiieenthbeceabput of said
vertical color signal extracting filter, the output of said horizontal

col Osuﬁc@ﬁléi)(tfﬁé‘chhéWC?l cbfponest! ia:.@nﬂﬁuedoftnerdfbafw zon- tal/vertical
color signal extracting fitter. 7. A bri ght ness S|gnaI/coIor si gnal

separ ati n@g fiHiml kordzeheglt doanpasie £ifldni for. dutpat&inigurddial
conprising a brightness signal delay conpensating neans for conpensating

f or skeondrdedidyfest ence bet weewideiod sigrarlatveidtivotve €ddral and said

separ at ed brightness signal by del aying said first del ayed - 63 -
subcarrier frequency component eliminated therefrom;

~n

flfth subtractg; means for outputtlng the difference
between the output-ofisaid first horizontal low pass filter 'Qg
and the output of said second horizontal low pass filter;
sixth subtraC't:.ér means for outputting the. difference
between the output of ééid*second horizontal low pass filter
and the output of said third horizontal low pass filter;
a fourth absolute value calculator for outputting the
absolute value of the output of s&id fifth subtracter, means;
a fifth absolute ﬁalue'calculator for outputting the
absolute value of the §utput of said sixth subtracter mé@ns; and
a sixth maximum vgiue calculator for comparing the
output of said fourth-ébsolute value calculator with the
output of said £ifth aﬁsolute value calculator and output-
ting the larger value és a vertical bright signal
non-correlative.energychV.' : | .
5. A brightness signal/color signal separating filter .
according to Claim 1, 2, 3 or 4, wherein said vertical color signal

non-correlative energy extracting means includes:

- 62 -



[err] - 64 - video signal in correspondence with the tine difference
between said first delayed video signal and said separated color signal. 8.
A brightness signal/color signal separating 5 filter according to any one
of the preceding clains, wherein Sﬁlumuﬂmﬂﬂﬂﬁ uor' si gnal
non-correl ati ve energy extracting & u parate neans for
eﬁbracting a first and a second horizonfal*cdl off si*gnal non-correl ative
energy signal, said first color signal non-correlative 10 energy signal
bei ng conpared in said first maxi nrum val ue cal cul ator neans and sai d second
col or signal shoflirsrhaerirontikteani~pagaafibtengfévnparadmittdaigd second
and third maxi mum val ue cal cul ator neans and wherein said vertical color
si.gnal M QHtRUERInG sEid qalan isupearnier ofbequencyepgampoaentans f or
extfactin first and a second vertical color sigmal non-correlative
signal:§§i§¥99¥ﬁ°§i§?iYﬁﬂeQxﬁ¥H%ﬂEMal non-correl ative signal being

conpared in said second co rat Qr__ngans_an I d.gsecopnd verticgl colar
gnal non- oo ARG B AT o BatdrRReBof hHERD EaF ChERREEHEEPGrt
o T U AL U P e oo "L S92
Separating ;bﬁ er-accor di ngactoo °anysuone 0 %%e price‘glgg C gl ns, wherei n
sai d Vi da & YR i dyuli NeshBCUl ty {akd hefghQt! udes a :

a seventh subtracter. means for outputting the difference

between the output of said first horizontal band-pass filter
\_/ and the output of saia second horizontal band-pass filter;
and .

a sixth absolute value calculator for outputting the.
absolute value of the output of said seventh subtracteF-_means as a
vertical color signal non-correlative energy DCV.

6. A brightness signal/color signal separating filter
according to any one of claims 1 to 5, further camprising a color signal
delay compensating means for compensating for the time
difference between the output of said vertical color signal
extracting filter, the output of sgid horizontal color
signal extracting filter and the output of said horizon-
tal/vertical'color signal extracting filter.

7. A brightness signal/colpor signal separating filter
according to any one of claims.1-to 6, further camprising a brightness signal
delay compensating means for compensating for the time_
difference between said separated color_signal and said

separated brightness.signaliby delaying said first delayed



oy

25 correlation judging means for j udgi ng the result of the .
conparison by the third conparator neans is conS|stent ‘tﬁa%—sald V|deo -

correlation in the horizontal direction is ,””'m *
-65- high and said video correlation in the 'ﬂMﬂ &!m%n IS Iom1at
each of the object sanpling point and at |east & pai M o ling points a
predet erm ned nunber of sanpling points on either side of said object

sanmpl i ng point, said 5 correlation ruéglng means altering the output of \J

d third _.conpara neans to whic¢ch said,judging. gircuit is responsive, to
be that Pig ”pé%'@&eé}amﬁ%meﬁ%nﬁem Bt Bhedtiae AESranss i n t he

h I f, by th
Uni v 10PBSHEAR PR BT At R et de8, i oRal B R s i ARz agea ™y

bri ght ne or signal separating filter according to cIa|n19, o
wherein %%I &ggﬁﬁﬁﬁﬁtlon j udgi ng neans includes second del ay neans f.or

del ayi ng the ogt put ﬁfbyi fbd AQS B¥pARAtadet erm ned
nunber of sanpling points; th| rdédsg%ay rreans fﬁ ?aylgng t he gﬁput of

sai d secmdt@mcaﬁmqa% é)f{yt@ﬁeSéf'etﬂén?@éc@51%%”@1dﬁ§30'ﬁﬁéré§nsa' d
second del ay neans; 20 fourth delay neans for delaylng t he
out put obaddi howﬁzodumnmmﬁrsms hyntborgatativebemnedigysanpl i ng
extracting means comprlses separate means for extracting a
first and a second horlzontal .color 51gna1 non-correlative
energy signal, sald first color signal non-correlative
10 energy signal being compared in said first maximum value
calculator means and said second color signal hon—-
correlative energy éignal being compared in said second and
third maximum value calculator means and wherein
said vertical color signal non-correlative
15 extracting means comprises separate means for extracting a
first and a second vertical color signal non-correlative
signal said first vertical color signal non-correlative
signal being compared in said second comparator means and
said second vertical color signal non-correlative energy
20 signal being compared in said fourth maximum value
calculator means.
9. A brightness signal/color signal separating .
filter according to any one of the preceding claims, wherein
said video correlation judging circuit further includes a
25 correlation judging means for judging whether the result of
!( the comparison by the third compérator means is consistently

that said video correlation in the horizontal direction is



poidts as said second del ay neans;

output of said eighth conparator means by the sane number of sanpling

pornts as said second del ay neans;

i ndi cat es
conpar at or

obj ect sanpling point, the sanpling point a predet

* C L M S* - 66 - that s
means i s coincident at |east three sanp

a sixth delay nmeans for delaying the

25

and neans for supp%yrﬁg—a—srgﬂa+—mh|ch

A

sai d

Sefpl i ng points precedent to said object 8%ampling 5 p0|nt and the sanpl i ng
poi nt a predetern1ned nunber’ of sanpling points after said obj ect sanpl i ng

gh @t i id reifeo QH?relﬁFbPPgth§§§ yegitdicado dbireglyien is

point to s
separating
her ei nbef ort&

cl ai nms.

15
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on elther side of said object sampling point, said

Bt ng

5 correlation judging means alterlng the output of said third

10

15

20

25

comparator means to wh1ch said judging circuit is

responsive, to be that the video correlation in the

horlzontal direction is low in the v1c1n1ty of the object

sampling p01nt when the result of comparison by ‘the third
comparator means is not consistent in the said manner.
10. A brightness signél/color signal separating
filter according ﬁo'claim'Q, wherein said correlation
judging means includes:
second delay means for delaying the output of

said first comparator means by a predetermined number of

sampling points;

third delay means for delaying the output of

said second comparator means by the same number of sampling

points as said second delay means;

fourth delay means for delaying the output of

said third comparator means by the same number of sampling

points as said second delay means;

a sixth delay means for delaying the output of

said eighth comparator means by the same number of sampling

. points as said second delay means; and

means for supplying a signal which indicates



10

15

i 14
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- 66 -
that said result of said third comparator means is

coincident at least three sampling points, namely, said

object sampling point, the sampling point a predetermined )

number of sampling points precedent to said object sampling

-point and the sampling point a predetermined number of

Sampling points after said object sampling point to said

judging circuit.

11. A bfightqess signal/color.signal separating
filter constructed éﬁd_arfanged to oberate substantially as
hereinbefore deécribéd ﬁith reference té and as illustrated
in Figures 1 to 11 of the &ccompanying drawings.

12. A teieQisipn ihcludingla brightness signal/color
signal separating filter accordiné to any one of the

preceding claims.




