2241403 BRI GHTNESS SI GNAL/ COLOR SI GNAL SEPARATI NG FI LTER This invention -

relates to a brightness signal/color signal separq%i gJ_Liég , 4and - :
nore particularly to an Fnprovenent thereof mhréﬁ parates brightness.
signal. and color signal from a conposite television signal, of e.g.

NTSC (National Television System mmttee) type or PAL (Phase
Alternate Line) type, in dependence Upon the magnitude of detected verti cal
or horizontal correlative energy of said conposite television signal. FIG
16 of the acconpanying drawings is a block diagram show ng an exanpl e of
conventi onal BRIGHTNESSsSIONALZEOLOR iSTGNAL SEBARATING FILTERr . I n

FI G 16. __the nuneral s respectively designates: 111, an' i nput
termnal for inputting NTSC type conposite <color television signal;
2, an A D converter for converting an anal og conposite’col or television
signal into a digital signal; 3 and 4, a first and a second one |ine del ay

pacs 1111 er THUAnGARBenESpR ?%&%Hq%ﬁiéé @ METehtRRRg cAtEmal/oqiof
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vertic
signal from a composite television signal, of e.g. NTSC

(Nat;onél Teievision System Committee) type or PAL (Phase

Alternate Line) ‘type, 1in dependence upon the magnitude of
detected vertical or horizontal correlative energy of said

- composite television signal.

FIG. 16 of the ﬁccompanying drawings is a block diagram
| showing an example of conventional brightness signal/color
signal separating. filter. In FIG. 16, the numerals
respectively designates: 111, an input terﬁihal for inputting -~
- NTSC type composité éolor television signal; 2, an A/D
converter for éonverting an analog‘composite color television
signal into a digital signal; 3 and 4, a first and a second one
line delay circuits; 5, compensating delay circuit; 6, a
fertical filter; 7, a band pass filter; 8 and 10, output
ferminals; 9, subtracting circuit.

- In operation, the composite color television signal



One, ‘outplt of ;the first one line delay circuit 3 is directly suppl i ed
to the vertical filter 6, while another output is delayed by one line in
the second one line delay circuit 4 and thereafter supplied to the verti cal
filter 6. The vertical filter 6 '"is generally referred as two |line type
conb-shaped filter, the output of which is fed to the band pass filter 7.
"The band pass fllter 7 outputs color?signals 205, one to the output
termnal 8, and another to one input erninal of the subtracting circuit

'tgi‘le OU?EB?Q%PEI I‘il:g Lét it}ﬂ{r}%m%}pé ay Cl I‘CUI%{‘gC hr OuZPr %%é%, t're"gte: b
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filt e subtracting circuit 9 t en outputsa brightness S|gna? 207

to therwéannbenﬁh@aldéﬁy g1 véuit ®Vake €6 vePedchIWFiUREr @ t he above-
mentioned.filter on the NISC type conposite color television signal. The

i nput signal Ofié obutputcorgPstie LNt e cVineodelagnalcirdielt N3 begen
simul taneausly sanpled by the col-or subcarrier with the sampling

frequedtyeétly 4stuppldded scto a the overtiesl r£fl1téregeencwhilliech asother
approximately 3. 58 MHz in 3 NTSC type, while approximately 4. 43 MHz in
PAL t yptpubul s bdediagrediybx one tldnel iethensecandangoesntl iore t hkelsayeen
as shown

circuit 4 and thereafter supplied to the vertical filter 6.

i; The vertical filter 6 is generally referred as two 1line
type coub-shaped filter, the output of which is fed te the band
pass filter 7. | _

The band pass filter 7 outputs color signals 205, one to

the output terminal 8, and another to one input terminal of the
U subtrecting circuit 9. The 'other- input terminal of the
subtracting circuit 9 receives the output of the first one line
delay circuit 3 through a compensating delay circuit 5 'which
compensates the amount delayed in the band pase filter 7. ‘The - ---

A subtracting circuit 9 then outputs a brightness signal 207 to

the output terminal 10.

It will now be expiained how funetion the  above-
mentiohed filter on the NTSC type composite color television
signal.' The Input signai 20; of the composite.ceior television
signal having been simultaneously 'sempled hy the color
suhca}rier with the eampling frequency fs = 4 « fse (fsc: a

color subcarrier frequency whichlls approximately 3. §8 MHz 1in



in Fl

G 17. Nanely, with fsc = (455/2) * fH (fH hori zontal <

frequency: approximately 15.7 kHz in NTSC and 15.6 kHz in PAL),
of the color signal Cinverts by 180 degrees per line, resulting in
.4 sanples at each cycle. Here, assumpgng that the codes Y and O, C2

phase
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nate brightness signal and col signals respectively in the
ng, the white circle the slashed circle the mhite triang

the
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repre e;de be expressed .as [

on: lépipytheyd ‘c?ﬁéeax R30S, Br el S K “S0FSenrRs! ShoMapon
fs <41n(ﬁ@§/217* fH At this time, the vertical fllter 3 extracts a l'ine
ai di ng signal 204, for aiding per each line Including the color S|gnal
fromthe one jagel§e! awighongkeand t li e I ign

del ayed by the fi: rg’? ané gecggg one F?r?tgw(?e)l ay. C|frigw ﬁ ﬁ%oﬁ’?b rom
the cfrepiencptt approkimadteély Ibe'ltrkn%ﬂiwmdm' Hs( Of ﬁhe
vertical filter 6 can be expressed as Hv (2) = (-1/4)* (1 [ er

ot her

the s

PALYs the phaseaoti thescolor bfghan 0 iaive:ttt‘e worﬂsoat dég&-@esn) 0”

creen showmn in FIG 17 is sanpled as
per line, resulting in 4 samples at each cycle. Here. assuming

that the codes Y and Ci, C2 designate brightness signal and
color signals respectively in the drawing. the white circle.
the slashed circle, the white triangle, and the slashed
triangle represent Y + €1, Y-C1, Y+ C2, and Y - C2,
respectively | o o

When z" by z- conversion is used ‘as a code for
representing the delay by one sample, it would be expressed as

z-l . exp (- J 2. f/4 fsc) Then, a delay by one 1line

o/

..;' '

- becomes z-L . exp (- -J 27Lf/fﬂ) = exp (- J 2 fe /4fsc), resultlng -

in 2.= 910 upon fs = 4 * (455/2) * fH

At this time, the vertical filter 3 extracts a 1line

aiding signal 204.;for.aiding per each line including the color

signal, from the one line delay signal and the two line dela&
signal which are delayed by the first and second one line delay
circuit '3 and 4. and from the current input signal 201. The
transmission function Hv (Z) of the vertical filter 6 can be

expressed as Hv (2Z) = (- 1/4) . (1- 2'2 )2.

.—~
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He “(m n) - - (1/4) * (S(m n-1) - 2S(m n) * S (m n+l)]. Since t
| i ne aiding signal contains the brlghtness signal Y too, the color signal
C (m n) being high frequency conponent is separated fromthe |ine aidi
signal Hc (m n) by the band pass filt 7. The resulting col or signal

will

be supplied to the subtracting circuit 9. In this case, the

transm ssion function of the band pass filter 7 can be conposed, for

.exanpl e, as Hin(gknar Woldd) thne [ﬁdf% aiTJ!f'n #ngﬂﬁhgﬁbaﬁmﬂt 206‘+t

del ayed, in accordance w

7,

aylng pass

bYeod F@1ARERE L B oif'the sdrddfl lshown inThFIGSUi?‘Iri‘Qt 's'?ﬂnplﬁée 1 5 y

subtracts the color signal C (m n) fromthe signal S (

extragé tid, bh)ght nega /g)gral{sy @) dWi1ps 24 Mm)n¥ S ém (ih) d+iy}.n).

he

ng
205

er

As descri bed above, in ‘the conventional brightness S|gnaI/coIor
si gnalS eper athegliinket aldine sighislcicontdins thé bhighenessalsifgider wnd
the horizontal filter have been fixedly conbined. Nanel y, the

bri ghttess thegeaelbrolsdgnalsiral, spdeingchighcEeeqhencyeeccompomentd,
in both the vertical and the horizontal directions, by a band pass filter.
Consecimmegsratsdr fyomthehdrime lad dimg) s ienal Bmd(mt he) by- Theoltmndf
the image greatly chan%h? t he brightness 'signal and the

e

pass filter 7. resulting color signal 205 will be supplied
to the subtracting circuit 9.
In this case, the transmission function of the band pass

filter 7 can be composed, for example, as Hh (Z) = (-1/32) =«

(1-2723)" . 1oz .« (2427,

The-sne line delay signal 202 is delayed, in accordance
with the delaying amount of the band pass filter 7, by the
compensating delay circuit 5. The subtracting circuit 9

subtracts the color signal C (m, n) from the signal S (m, n),

- .thereby extracts the brightness signal Y (m, n) as Y (m, n) =8

(m, n) - C (m, n). |

As described above, in the conventional brightness
signal/color . signal separating filter, the characteristics of
the vertical filter and the horizontal filter have been fixedly
combined. Namely, the brightness signal/color signal
separating process has been performed, in both the vertical and
the horizontal direcfions. by a band pass filter.

Consequently, in regions where the brightness and the



col or signal have mutually | eaked into the other's channel, causing
degraded reproductive image by e.g. dot interference. It is therefore an
object of this invention to provide a 5 brightness signal/color signal
separating filter which is capable ofagccurately separating a brightness
signal and a color signal froma conmpcsiTe color television signal of e.g.

of an SPEUR 956 [filagS Federy CHpRR, Rnk'BEIRHrhola RAET AfRH s
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t he brightness = siLgna SI gna rom conposite -co

t el evisdede 13 08 ra&@ﬁp&bﬁkﬁﬂud%ﬂUé‘iméﬁé@HyCéEQUiHoﬁhﬁﬁﬁégfégéﬁ%éiTirSt
del ay conposi'te 15 television signal generated by del aying the conposite

col or si gnattbisa therictsrei andobjeety of thiss irveastcivtl Bl proviiaalid
whi ch out puts a second del ay- conposite color tel evision signal generated by

f urs hadsrighhtnpesyg signad/poloresighal separatingafilitey whichfis daphblbe
circuit by 20 the same nunber of lines as in said first delay circuit; a
verti oaf acturatejyasepamaidmch@ hirightnessesignali apdver codair edignal |
signal fromthe conposite color television signal, first delay conmposite
col or fxom\2 BoRPesital colen televisiensignadoefie. 9o BPSE &F¥ne 9B PAL
signal; 25 : a_horizontal, col or: si ngl-ext cting filter for extracting
hori zdr¥B§. cBVER ¥hem intensive ¢hange dp,p: ¢33 apforolereAkiam
si gnal; a'hq&iionta&/vertical color signal extracting filter for
image takes place. _
10 According to this invénfion, there is provided a brightness
signal/color signal separating filter for separating the
- brightness signal and color signal from composite color
television signal, comprising: |

‘a first delay circuit whichfbutputs a first delay composite

15 television signal generated by delaying the composite color
signal by a predetermined number of.lines:

a second delay circuit which outputs a second delay --—
composite color television signal generated by further delaying
the:composite colOr:signal delayed by said first delay circuit by

20 the same number of lines as in said first delay circuit;

a vertical color signal extracting filter for extracting
vertical color signal frcm‘the'c@hpbsite color television signal,
first delay composite color television signal, and second delay
composite color television signal;

25 ' a horizontal color signal extracting filter for extracting
horizontal color signal from the first delay composite color
television signal;

a horizontal/vertical color signal extracting filter for

extracting horizontal and vertical color signals from the



extracti ng horizontal and vertical color signals fromthe -6- undel ayed
and first and second del ay conposite color television signals; a swtching
circuit for selectively outputting any one of the outputs from said
vertical color signal extracting filter,. 5 horizontal color signal
extracting filter, and horizontal/ vefital color signal extracting

the cor FaFSaTHrad a “PLESL Bha! pEUERA Resial Hmits £Fe RRREE kri Srdaien™
conmposi | sgq.g ; television signals in the vertical 10 and hori zont al
directions, and outputs horizontal color signal when the horizoental

correlation if &4{L8AingURAYCR I Edi ketobival PNFuthtt iy 4RY! bhd! of

correlation is strong and the horizontal correlafion i's weak, and outputs
bot h horiheoréwtpats febn GAid laxticaDacs1vecsikpidl tdechact 1AGt &51%es,
vertical correlations 15 are weak, respectively, fromsaid swtching
circli t heazizbntalle color! ssigmal udextwaetingi t £Ldber| si anpd (hprigontaly
non-correlative energy extracting nmeans for extracting horizontal '
color Stegticahorelorreignalecextrecting: fidkeratiandof correl ative
strength-of the horizontal color 20 signal, horizontal brightness signal
non-correl at iaR imagey caxrelakioni judgingreirauite whialhgeamparagdvely

hori zontal _ bri q_H_E ness signal, verticgl color si %nal ngQn-correl ative energy
Jjudges e correlation of an image by the undelayed an_d first anc

1
b3

K_j second delay composite color television signals in the vertical

10 and horizontal directions, and outputs horizontal color: signall

when the horizontal correlation in strong, outputs- vertical color

. Signal when the vertical ‘correlation is strong and the horizontal

correlation is weak, and outputs both horizontal and vertical

color signals when both the horizontal and vertical correlations
15 are weak, respectively, from said switching circuit; -

said image correlation judging circuit comprising:

(a) a non-correlative energy extracting means for. -
extracting horizontal color signal r’ion-cof_relative energy
representative of correlative strength of the- horizontal color

20 signal, horizoptal brightness signal non-correlative energy
representative of correlative strength of the horizontal
brightness signal, vertical color signal non-correlative energy

| representative of correlative strength of the vertical color
signal, and vertical br:i_.ghtness signal non-correlative enefgy

25 representative of correlative strength of the vertical brightness
signal:;

(b) a comparative signal generating means for generating
four comparative signals representative of vertical and

horizontal correlative strengths of the composite color



representative of correlative strength of the vertical color signal,hand '
vertical brightness signal non-correlative energy 25 representative of
correlative strength of the vertical brightness signal; (b) a conparative
si gnal generating means for generatin%,four conparative signals
representative of vertical and hérizontal correlative strengths of the

conposite cpl pr tel evisji on gignal ., based on .t.he horizontal co]or signa
non ey Erion sianal. RAPSd G EPPQHARAAPRSThabolBR IR, men-
energ Verdic ory Si LV al ' | cal
br g1 Ehbe “Bhef gk PpBheBRBE bhERRLL 815081 Hon20er ki YT Ve

j udgi S. 4N : [\ i ea‘.p_q_.llq(}g, fgﬁ{g}qssr
correlr%%l 'sterﬁ}ng)t%s_ o% t?gl\aé? )réeigr esezlt ed ‘{/H;éal conpar at _etdsr%%es
CONMPOS}dr £FEAD bi E4R¥NEEENsI TR noHMEHFET St Hvé let@bgphi Ng circuit to
output: horizontal color signal extracted by the horizontal color signal
extg acting gy cuatcoliparativeojudgihg mé&nscohichatbmparativelly §dges
vertical color signal extracted by the vertical color signal extracting
filterthéherhorizontalcoand avexticad stcarrglatine hstrengths o€ rdhation;

and horizont al / ver t i aatepeedbrd $i gfaad Loegembied siylys the horizontal / vertical
col or eanprsitat mitqmgtelevésimersmmllw handrordersl seidngwisching

correl ations are weak.
circuit to output: ‘horizontal color signal extracted by the
horizontal color signal'extracting circuit when the horizontal LJ
10 correlation is - strong  ; vertical color signél:extracted by
the vertical color signal extracting €filter ‘wheh vertical
« correlation 1is stronger  than horizontal correlation; and
horizontal/vertical.coior signals extrécted-by the horizontal/

vertical color signal extracting filter when both the horizontal

15 and vertical correlations are-wEak.--'



-8- 1n the brightness signal/color signal separating filter of this

I nvention nentioned above, conposite color television signals of NISC type
or PAL type are sequentially ‘'delayed in the first delay circuit and the
second delay circuit by a 5 predeterm’ne%r nunber of lines. The nunbers
of lines for delaying process in the%iTst delay circuit and the

second del ay ci gquUithe 1 _ééﬁ“siéﬁﬁﬁ?&bl@?,ébgnbﬁsbépﬂia%@héirfilter
del ayed conposite col or television signal obtained by the first delay

Circuit,oft hehd@Mesidrt 16 Her €1 6é S| Aové JNabmpos1 téheoiBrs Craewri ok
del ay I's displayed- prior to the conposite color television signal

del ayed sbgnals f iofSINTED aoype i o€ PAL type capéecdegaentpally nddlayedf in
lines, and the conposite col or television signal delayed by the second
del ay citheit firsti spledyayx circuit hendotipesseéeond| delapl ceirvicaitsi bpl a
del ayed 15 by the first delay circuit by the same nunber of |ines. These

t hr ee Skipoedetermipes t qumber tef e\lines. siThal snumbersenofupdiiines t ofohe
vertical color signal extracting-- filter and the horizontal/vertical color
si gnal <elaxingg priacess arkn pehe Tirst|delay eireultie] apdd dhepossecond

color 20 tel evision signal is supplied additionall¥ to. the horizontal col or
signal ¢4@}a¥: cdgculy are identical. Namely, on the basis of the-f;rst

delayed composite color television signal obtained by the first
delay circuit, the composite color television signal on the
10 screen before delay is displayed prior to the composite color
television. signal delayed. by the first delay circuit by  a
« predetermined number of 1lines, and - the - composite color
television signal delayed by the second delay circuit. 1is
displayed after the composite color television signal delayed

15 by the first delay circuit by the same number of lines.
‘These three kinds of composite color television signals

are then supplied to the vertical color signal extracting-;“

filter and the horizontal/vertical color signal extracting

filter, and 'particularly the first delayed compoSite"color

20 television signal 1s supplied additionally to the horizontal

color signal extracting filter.



-9- The vertical color signal extracting filter extracts vertical cotor

si gnal
said |
si gnal

.7 In this case, "vertical" neans the direction perpendicular t
i nes. Therefore, the three types of conposite color television
s are necessary for 5 the extraction of the vertical color signal

the vertical color signal extracting FiPtér. The horizontal col or si gnal

Tre o oad | W EEeaL 0EbIBR! 81pAlh obxtrdliing " £ fel | EkkEacRE""

the three types of conposite co

or te I SI Oon Sl gna e one

corr espeIdiGll 0 dd¥or Nt &1 g4l At exhi BR1k: Caskle CXEATdLlCOIMEahs! Cth

si gnal

bel ongditrectiameniergrendi celar| tossafdcainése

si gnal
and
t hr ee

i
del ayed by t-he first delay circuit is used, since a signha MhIC%

extracting filter extracts color signals in the wvertical
typiesoniofl compbskte i cokor Thelevibion signalls ette adessdaryheser
types of filters are then supplied to the swtching circu

The Swithehi extrasitinn t ofctheét vertycaducplos signal by orthe sivertical
dependi ng on the result of the conparative judgnent carried out 20 in

I mage
ci rcui
col or
si gnal
is 25

1o

15

20

25

cedoresdenad extrpcting filter.  The - inmmge correlation - Judg

(0]

by

on

Mhereddee / Veehé Cathpakor

t.

t he
ng

t lets__the swi t chi ng circuit selectively output: the horizontal

signal Wen honizental cepler asignalsextracying £ ilver cextoacts

when t he _horizontal correlation is weak and the vertical correl at
hor zontal ‘color signal. In this circuit, among the three

types of composite cblqr.television signals, only the one

corresponding to the intérmediate line i.e. the composite color.

television signal delayed by the first delay circuit is " used,
since a signal which belongs to an identical line will suffice.

| ‘The horiZontal/verticél color signal extracting filter
extracts éolor signals in the vertical and horizontal
directions.

The color signals extracted by these three .types of
filters -are then supplied to the _switching circuit. The
switching circuit éelectively outputs ‘a - color signal
deﬁending on the result of the comparative Judgment carried out
;n' the image correlation Jjudging ecircuit. The image
correiation judging circuit 1lets the switching circuit
éelecfively'output: the horizontal color signal when horizontal
correlation is strong; the vertical color  signal when - the

horizontal correlation is weak and the vertical correlation is

i on

)
W/



- 10 - strong; and vertical and horizontal color signals when both the

hori zontal and vertical correlations are weak. As a . result, even when
intensive color etc. changes arise in conposite color television
signals, it is possible to output <color signals "surely separated on the
basis of the correlative Judgnent result. A furthef significant feature
of this invention lies in the conposition and the function of the

i mage correlation Judging circuit. _ _ ' -

- The imge correlation Judging circh?t perforns the correlation

or oceddrEoNE: AR (vrr ciral ahd choPLFanEaL enlpr, STsRdigd uich GHERene'
<1 gnal Boporaiiing Yer ERORE ShLYELARTLHR Br8aBMGT | 10 0TRSOt Fact s

norizontal = CQOr g S1ERk ¢ 08vER eR! 1HEensTVR! bo10¥ | 200 Al cRRngBENeSS

;
si gnal non!correlé}ive energy, ver ol or signal non-correlativ

ener 0yard@d MY 'ddiflodf tONLOESP £69071 960 62EhENALI Y& A Essible  to
representative of the correlative strength of the hori.zontal color signal,

L he hopupuital TGNt -s (@881 S| Qﬁﬁi'elyeéé#)ﬁﬁhtéﬁ" eh thenalbasné t&e Vehei cal
ri ght ness si gnal , respectively, r-om t he af orenenti oned three
types corredaltdyed judgewti F€sul€ol or televisjon si gnal s. ' :
{ . - A further significant feature of.this inféhtion lies ih
~ the composition and the function of the 1mag¢. correlation
Judging circuit. _ | | - . - -
- .- The image correlation _Jﬁdéing circuit perf§rms- the:
correlation judgment and contrbls the switching ci;cﬁit 1n. the
following order of procedureﬁ extraction ofu honfcdr:elative
energy -- generation of éomparative signal - comparaﬁive
analysis based on the comparative signal. . .i |

For a start, the non~c6rre1af1ve enérgy extracting_means__—~
extracts ho:izontal color signal nonQCOrrélative‘ energy,
horizontal brightness signal non-qorrelative energy., _vertiéai
color signal non-correlative energy, énd ~vertical -briéhfness
signal non-correlative energy.'representative of the‘cqrielative
strength of the horizontal color signal, the.hgrizgntai b;ight;
ness signal, Gertical'colqr gigpal; and'thé. _
vertical brightness sfgnal. - respectively, . from “the
aforementioned three types ofl delayed composite color

television signals.



- 11 - Next, first through fourth conparative signals, representative of
hori zontal or vertical correlative weaknesses (or horizontal or vertical
non-correl ative energies), are generated on the basis of the energies.
Accordi ngly, hori zont al and verti cal correl ative strengths of

the conposite color television signal can be judged fromthe conparative
si.gnal . There are four types of non-correlative ener gi es dependi ng
on the subject signal being horizentia -~ signal or vertical signal, and
col or signal or brightness signal. So there may be provided a

non-correl ati viegher §j rakt thcough foard hcoampsialgi vé osiignéypps of
non-correlative energy extracting circuits: ‘a horizontal cal or si gnal
non(xﬁ?Qﬂ%ﬁ?QEaEhéFgQfe?PFaGPPﬁgl ogi vegitticaly cdwore kohiwe  bri ght ness

si gnal non- correl ative enerqy extracting circuit; a vertical color
signm"?ﬂﬁp%%??ﬁléPFvB°ré58F§f 8Ft VESEiLSEL AlgmAarrelative evergieal,

bri ht t t t t. Each of h
ci r ouits %ﬂ?ﬁ?é?ﬁﬁ?pc% oh2ed<or Fﬁﬁ%ﬁér{é"q%& oo ‘Tesponse) filier,
or of Courseméc’ﬁ&éi ppite hg ng%arlesloﬁ'ﬁglg fivdridcal A Fé%it-réi&%&v%a” be

conposed of eac pre éternine lay ~ neans, racting
Means g+ yaiginy € dﬁ'UQhGaESHb%%H%Q cERS telleviis¥on é!EhafHXbHH”‘b%ﬁlue

cal culating
‘Judged from. the comparative signal
There are four types of. non-correlative energies
depending on the subject signal being horizontal signal or
vertical. signal, _and color signal or brightness signal. So .
) there ﬁay be provided a'noh-correlative energy extracting means
comprising four types of non-correlative' energy extracting
circuits:p e horizontal color. signal non-correlative energy
extrectiné circuit; a horizontal brightness signal non-
correlatiVe ehergy extracting_circuit; e vertical color signal
non—correiative energy_ extractingrreircuit; and a vertical —-—
brightness signal non-correlative energy extracting circuit.
Each of such circuits is preferably composed of FIR (finite
impulse response) filter, or of course, IIR (infinite impulse
response filter) _
A "FIR filter can be composed of each’ predetermined
number of delay means, subtracting means, absolute - value
calculating means, filters, and maximum value calculating

means. The comparative Judging means, for comparatively

Judging the comparative signals, may be composed of a comparing



means. ‘The conparative judging neans, for conparatively Judging the
conparative signals, may be conposed of a conparing: - 12 - circuit and a
judging circuit. As a conparing circuit, typical two signal-conparing-type
circuits may be used. In this case, first and second conparing circuits are
required, since four types of conparative signals appear. 5 The judging
circuit determnes the subject to be controlled in the switching circuit,
and perforns the controlling operatiom ¥he judging circuit, when the

out put of the conparing circuit being hinary signal, can be a | ogical

el ement of NFFUR\ANAt@ Jydging circuity c%ﬁpér SORRAANG FLEGH I e

gener at ed the conbi nation_of a nultiplier, gn adder and a maxi qum val ue
circuit. T Ry B‘é"t%&gﬂﬁ}r‘iBWP&Fi r&érPesi%ﬁi“ myrbe ugede cnergy

i ng 4Gi roui d/ Lcal | our. Sj gnal_ non- | at i
cner gy extAlb it crfter «ELHR 4R, ekBoor e, Hlked b RrBea” by ey
nergy extrEa . . . 0% o P
et or ance tHERE: REhe Aohr SupRge Sl Shindls toptlty | |

a bl ock i 34\ Phg de BrBht 8NHEES NI HERA keIt B0 pgParating filter

according to t
controlled in the switching circuit, and performs the
controlling operation. The judging circuit, when the
_ output of the comparing circuit being binary signal, can

be a logical element of NOT, AND, etc.

- -~

10 A comparative signal can be generated by-the

combination of a multiplier}“an adder and a maximum value

‘circuit.
O ' There may be two horizontal colour signal non-
- correlative energy extracting'cifcuits and/or two vertical
15 colour signal non-correlative energy extracting circuits.
The invention will be further described by way -
L of non-limitative example in the following detailed
e

description, with reference to the accompanying drawinés,
in which: |
20 Figure 1 is a block diagram showing a.brightnéss
- signal/colour signal separating filter according to the

first embodiment of this invention;



fipst enbodi ment of this invention;
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11 is a block

block diagram of the horizontal

color signal non-correlative energy extracting circuit in FIG.

1;

FIG. 5 is a detail block diagram of the horizontal

brightness signal non-correlative energy extracting circuit - in

FIG L]

1;

FIG. 6 is a detail block diagram of the vertical color

signal non-correlative energy extracting circuit in FIG. 1;

FIG. 7 1is a detail block diagram of the vertical

brightness signal non-correlative energy extracting circuit in

FIG. 1;
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Judging circuit according.to the fifth enbodinment; FIG 12 1Is a block

diagramof an inage correlation | 4 judging circuit according to the
sixth enbodinment; FIG 13 is a block diagramof an inmage correlation
judging circuit according to the seventh enbodinent; FIG 14 is a block

diagramof an image correlation judgihqrcircuit according to the eighth

.enbodi nent; FIG 15 l's a bl ock diagram of - an col or
signal /brightness signal separating filter according to the second
enbodi ment,. for separating the conposite col or "tel evi sion signal
-PAL typridging cifculs ascbrdthgditogthe sixeh embodimet/ient i onal

bri ght ness signal/color signal separating filter; FIG 17 I1lustrates
an arrangenerfIG. of 13 signal biockeddagramoft hanscrimmge Flcbriélatian

bl ock di agram of an inmage correlation Judging circuit according to the
ni nt h dudsingereireultt agcording ok thieagexyenth smbodiment®rrel ation
judging circuit according to the tenth enbodi nent. - - DETAI'LED

DESCRI PTI ON TheFI@s i ndftpl &

of

§ aoblocki diagrasnofon any dmage ¢  carrselation: u|

when enbodi ed in a brightnes signal/gplor signal. separating filter - such as

shown WWadging circuit accoraing to t

e eighth embodiment;

FIG. 16 1is a blbck diagram of an color

signal/brightness signal separating filter according to 'the_

second embodiment. for 'éeparatihg' the composite éolor

television signal of PAL type;

.FIG. 16 1is a block diagram showing 'a conventional

brightness_gignal/color signal Séparating filter;
FIG. 17 111ustratés ah arrangement' of signal

successions on the screen;

FIG. .18 is a block diagram of' an' image 'corre1ati6n

Judging circuit'according to thé ninth embpdiment;
. FIG. 18 1is a block diagram of aﬁ image correlation
Judging circuit according to the tenth embodiment. |
| - . DETAILED DESCRIPTION | |
The principleé of this 1invention are 'particuiarly

useful when embodied in a brightness signallcoléf signal

separating filter such as shown in FIGQ 1.

In FIG. 1, of NTSC type circult, NTSC type composite

color television signal is supplied to'the input terminai 11.

An A/D converter 12 converts the compdsite color television



In FIG 1, of NISC type circuit, NISC type conposite color television ,
signal is supplied to the input termnal 11. An A/D converter 12
converts the conposite color television 15 signal supplied through
the input terminal 11 into digital signal. A first delay circuit 13

del ays the output signal 101 of the A/D converter 12 by one line, and a
second delay circuit 14 further delays that by another line. The
conpensating delay circuit 15 conpensat%gnally del ays the output signa
102 of the first delay circuit 13 out put signals 101, 102, and
103 of the A/D converter 12, the first delay circuit 13, and the second

del ay é&&it éfi 9484’ c4nirOuEh ald il‘iﬁiut ceéﬂama nailexih%“ fid e
16, a oflZont al Fyertical” col of signal "extracting: |Iter and the 1 nage
correlgf g8 JUJRl B9 reit’ dellayl @irdAV s idélays tf{éeoﬁubaut sikﬁ'&Q‘ B of
the first delay circuit 13 is -additionally supplied -a horizontal

col or ¢f Othé A¢P! copverderf |1|Z dy bhe Iffe Olddta Ss@66hd d@iayobiﬁdﬂﬂ.t
vertical color signal extracting filter 16 is supplied to the

conpertséit i fgrtheay defayst that dyd |akevhee: limeout pThe scomplensEdtimg t he
hori zontal /vertical color 'signal extracting -filter 17; to the conpensating
del ay delayi cieenithd Socoppensatidnally clelays theroutpusl signal silidl
extracting filter 19, to the conpensating delay circuit 22,

respe@f vethe Tirsgs ndmirrg“dﬂ? dd+ sHhecoutpmy shenalst héoclut p#02,

5|gnals 105 107, and 109 '
103 of the A/D converter 12 the first delay circuit 13,

v

and the second delay circuit 14. are fed_to.a vertical color
signal extracting filter 16, a horizontal/yertical'ccior signal

“ extracting filter 17. and the image correlation Judging circuit
18, respectively.“ The output signal 102 of the first delay
circuit' 13. is .additionally-supplied to a horizontal color -
signal extracting filter 18. The output signal 104 of the %J
vertical color signal extracting filter 16 1is supplied to the
compensating delay circuit 20, and likewise° the output signal“'";
108 of the horizontal/vertical color signal extracting filter CJ

" 17, to the compensating delay circuit 21; the.output signal 106
of the horizontal color signal extracting filter 19 to the
‘compensating delay circuit 22. respectively. The' switching-
circuit selects any one of the output signals 105 107, and 109
of}the compensating delay circuit 20._22. and 21, based on the
supplied-'output__signal 110 of the image _correlation Judging
circuit 1. The signal outputted from the output terminal 24 of

‘the switching circuit 23 is a color signal. Meanwhile, the



of the conpensatlng del ay circuit 20 22, and 21, based on the supplied
output signal 110 of the imge correlatlon Judglng circuit 1. The
signal outputted fromthe output termnal 24 of the switching circuit 23
is a color signal. Meanwhi l e, the dj fference between the out put
signal 112 of the conpensating del ay cl{puit*lS and the output signal 111
of the'swtching circuit 23, obtained by the subtracting <circuit 25
is outputted fromthe output termnal 26 as a .brightness signal 113. In

Signal dﬁg’? 3'%”"?03 e g SBERut Bingt thz o "Ud o Coumernsafing
ver 1 cafenavs, Uiienl" 545 Hha FofPph” =1y 1. rac‘t*(r:‘tli ‘enit¢hine.
1130, ?%%:&q,a' ﬁbgfsﬁﬁg@ég b neﬂeCOEﬁstil{abvcan@erawaﬁf acss09. 1o

circuit; maxi num va clrcults

1143, oﬁ%ﬁﬁttéﬂ“tfﬂﬂﬂ‘¥he(bﬁ tsterﬁiﬂﬁl 28148 a COPIFHNeSsCl 6£¢hhY;
1147, judging circuit; 1148, or signal extraction controlling circuit.

The ouspgt, signal 101 of the A/D signal 12 is supplied to the

hori zontal brightness signal non-correlative energy extracting circuit
1128, the Velm cHIGLc®Rprtheigmabersndesignatel respectiwvely: rXk27actang
circuit 1129 and. the vertical brightness:. signal non-correlative energy
extracthogizontalit color signal non-correlative energy extracting

1
3

&J circuitt 1128, horizontal brightness signal _non-correlative
| enérgy extracting circuit; 1129, vertical color signal non-
correlative energy extractiﬁg circuit; 1130, vertical
brigﬁtness éignal nbn-cbrreiatiie energy extracting circuit;
1139, 1140, - 1141, 1142, maximum value circuits; 1131-1138,
_ 1143, 1144, multiplier circuits; 1145, 1148 comparative
circuits. 1147 judging circuit 1148. color signal extraction
controllihg circuit. ; |
The output signal 101 of the A/D signal 12 is supplied’
gvy to fhe hofizontal brightness' signall non-correlative energy
éxtrdcting circuit 1128, 'the vertical color 'signal non-
correlative energy ektracting circuit 1128 and the vertical
brightnéss sighai non—cdrrelative'enefgy extracting circuit
1130. o
" The output signal 102 of the first delay circuit 13 is
supplied tb the horizontailcolor signal non-correlative energy

'extracting.circuit 1127, the horiZontal brightness signal non-



1130. The output signal 102 of the first delay circuit 13 is supplied to
the horizontal color signal non-correlative energy extracting circuit

1127, the horizontal brightness signal non- correl ative energy
extracting circuit 1128, and the vertical brightness signal non-correlative
energy extracting circuit 1130. The oy signal 103 of the second del ay
circuit 14 is supplied to the hori zo#_&r bri ght ness signal non-correl ative
energy extracting circuit 1128. vertical color signal non- correlative
energy extracting circuit 1129, and the  vertical brightness signal
non-correl ati ve energy _extracting circuit 1130. The output-signal. DCH of
t he hoorrednaivexﬂenergygeatraoﬁ_DSrcér&uﬁ¢e113Wergpdnaﬁhﬁn|Y@F§1¢6b|t
1127 is supplied to the mul tiplier 1131, 37.  The nmultip ¥

ci rcubrightne@ssulsignaks npnecosrghawimeHesyrawtomaﬁﬁﬂclénendc §9H§Fies--
the multiplied result to the maximumvalue circuit 1140, while the -
nultlii?Png CIrCUIt 1131 nultlplles- the signal DCH by a- constant

e out pur s/ opibr EEnEE ARl ke’ Bhosle MY Bitifonth 84,1 427
1135 bubpyaa’ %ﬁ%“’%%éfﬁﬁﬁmé? pRipenSha,” il b 4pbréthitie

by denergy. extracting__circuit.1128,_Verticel color signal non-

correlative energy extracting circuit 1129, and the vertical ;j

brightness signall non-correlstive energy extracting. circuit__ _
1130. | | |

- o The output signal DCH of the horizontal color signal
non-correlative energy extracting circuit 1127 is supplied to

the multiplier 1131, 37. The multiplying circuit 1137

multiplies the signal DCH by a constant K8 and supplies the ~
multiplied result to the maximum value circuit_1140. while the

multiplying circuit_ 1131 multiplies the signal 'DCH by a. -~
constant K1 und supplies the multiplied_result-tc the maximum Q;

value _circuit 1139‘ The_output signal DYH of the horinontal
brightness signal non-correlative energy extracting circuit
1128 is supplied to the multiplying circuit 1132. 1138. The
multiplying circuit 1138 multiplies the signal DYH by a
constant K10 and supplies the multiplied result to the maximum
value circuit 1140, while the multiplying circuit 1132
multiplies the signal DYH by a ccnstant K2 and supplies the
multiplied result to the maximum value circuit 1l39. " The



onstant K10 and supplies the nultlplled result to.the maxi mum val ue
ciréuit 1140, while the multiplying circuit 1132 multiplies the
signal DYH by a constant K2 and supplies the nultiplied result .to the
maxi num value <circuit 1139. - The out put signal of the nmaxi num val ue
circuit 1139 is then supplied to the conpzsgng circuit 1145 as first

hori zontal non-correlative energy DHL. Th ut put signal of the maxi num
value circuit 1140 Is, after multiplied by a constant K5 in the nultiplying
circuit 1143, supplied to the conparing circuit 1145 as second hori zont al
non-correl ati ve energy DR2. The output signal DCV of the vertical color:
si gnal outpus: r signale ofherthe eﬂammmgvalueui circadti s138Ppl ied then he
mul tiplying circuit 1135. 1133. The muiti 2 circuit 1135 nultiplies
the si ghupPbdedpy t® che nempering i t. 13% Bheaful ﬁssﬂ:edhpé‘émqn%lt he

maxi mrum val ue circuit 1141, while the nulti ing circ 11 nultl Iles
the si gR@R-peYnelative,senarsy; Dit. sdﬁ‘bﬁ%’gtgﬂﬁ ﬁi gl pfqt

or 1 ght nERLug; SAKEuTh 140 o fFer il 1l PO, Pﬁévcﬁ?feaﬁen‘%lgé‘e e
156 Lﬁ?ﬁ%ﬂ#@?%t 'sq‘igyr?avl%wf%{#a abfefied o the'c ﬁ%ﬁk@hﬂn”%‘% ed
ci ot (1248185 REGBHR ¥ibe Sonfil Whdsodsidyo eV SuekR R\ Lo i e

th? Q The output signal DCV of the vertical color signal
[ ' ' :

_ non-correlative energy extracting cireuit 1129 is supplied ¢to

the multiplying circuit 1135, i133. The multiplying circuit
. 1135 multiplies the signal DCV by a constant K7 and supplies
the multiplied result to the maximum value circuit 1141, while
the multiplying circuit 1133 multiplies the signal DCV by a

~ constant K3 and supplies the multiplied result to the maximum
value ~circuit 1142. The output signal DYV of the. vertical
brightness signal non-correlative euergy extracting circuit. _-
L 1130 1is supplied'to the multiplying cifcuit i136.. 34. The

multiplying circuit. 1136 multiplies the signal DYV by a
constant K8 and supplies the multiplied result to the maximum
value circuit 1141. while the multiplying circuit 1134
multiplies the signal DYV by a constant K4 and supplies the
mnltiplied result to the muximum value circuit 1142. ,.The
output signal of the meximum value circuit 1142 is supplied  to
the comparing circuit 1146 as first uon—correlative.energleV1.

~ The output signal of the maximum value circuit 1141 is, after



myltiplied result to the maxinmumvalue circuit 1142. The out put
signal of the maximumvalue circuit 1142 is supplied to the conparing
circuit 1146 as first non-correlative energy DV1. The output signal of the
maxi mum value circuit 1141 is, after g‘ultiplied by a constant K6, to
the conparing circuit 1145 of the col signal extraction controlling
circuit 1148 as second vertical non-correl ative energy DV2. The

conparing circuit 1145 conpares t he first horizontal non-correlative
energy DHL with the product K6* DV2 of the second verti cal

non- coulsipdlied et @ aomstant ki cto b?ha cemnsr&ns cdroait ddds tof
out put S|gnaI 115 HGH  level. in. case ' Ké* ~  DV2 and LCNVIeveI I n

e ﬁ”i?‘iﬁﬁ”kﬁﬁ?‘kﬁgfpﬁ.ﬁl”ﬁf e Tovond
EngggﬁﬁgiggtnWQ%JQQégéﬁé Ly reRe qﬁﬂ?tlp|;ed by aefgnstgni K5, agg
LOW Il evel in g#@r g@m%%%ﬁit bﬁ§$ 8&?8&%:?& ]t %s@
crrboPerghital’ mobidin dufbe ?Féit*.‘%%y‘égiﬁr%?phﬁ&r% RV AR
out pUbpSigaak el %d’fvéthﬁd%&;ﬁg&%%{fé’ié}:h@é‘%nergyzﬁgzr gilﬁltﬁzpffe&“w”t of

the image correl ation Ju agram

f:.h??u.&? ﬁ?g}?taﬁm&s f gtk Mheé@gthéléﬁupﬁtléﬂnhm Eh@ HieH Tévetdoing
case of DH1 > K6 « DV2 and LOW level in other cases. .
The comparing circuit 1146 compares the first vertical
non-correlative energy V1 with the product K5 « DHd2 of the
second horizontal non-correlative energy DH2 multiplied by a
constant K5. and makes the output signal 114 HIGH level in case
of DV1 > K5 « Dﬂz and LOW level in other cases. N '
' The output signals 115 and 114 of the comparing
circuit 1145 and 1146 respectively are supplied to the Judging -
circuit 1147 of the color signal extraction controlling circuit“
1148. The output signal 110 of the judging circuit 1147 is ;;
sent out as an output of the image correlation Judging circuit
” FIG. 3 is a circuit diagram showing an exemplified
Judging circuit 1147 in FIG. 2. This Judging circuit 1147 is
composed of an AND circuit 48, 49, a NOT circuit 50, 51. ~ The
output signal 115 of the comparing circuit 1145 is inputted to
an._ input terminal of the AND circuit 49 through the NOT

circuit." The output signal 114 of the comparing circuit 1146



6onpbsed “of an AND circuit 48, 49, a NOT circuit 50, 51. The out put

signal 115 of the conparing circuit 1145 is inputted to an I nput .
termnal of the AND circuit. 49 through the NOT circuit. The out put
signal 114 of the conparing circuit 11: is inputted to the AND circuit
48, 49 through the NOT circuit. The out signals of the AND circuit 48,

49 becones an output signal 110 of the inage correlation judging circuit.
FIG 4 is a block diagram showi ng an exenplified horizontal color signal
non- cor del dnputterhetaythe AND aciregiti 48ui 49 throughn thie BOD. cimeuiting
a delay circuit 52, a subtracting circuit 53 and an absol ute val ue .
circuit Umnmtmntslgr@f tlve ANDtoirenist 48 49 becomes ®n i soutputt o
an input termnal of the delay circuit 52 having a delaylng anount - -

eqU|vaI§ﬁ$nﬂd(i%?(SiﬂQhQﬁiﬂkﬁ%rceﬁbeb?Fiep gudgipgseireudie output signa
citoult 82 are Bl ot 14 ihb1odk Aingtan,  homine 3n  erempt fE e,

both su O%ﬁl&?t'&%&ﬁgf)é‘; Ct' reifnaf  hoRcenrEeanatinge I??':e%[]ﬁ%”[e S EXERet e,
non- cor PAFERTe AT ’e’i??@%@rn% "FaRthuisga BR8N, 62, 8,
showi nggGR tPEMINE é¥¥$ﬁitZ@@t@ﬁdbﬁhgﬁﬁﬁsiﬁtﬁ'ggﬁhen%&ﬂﬂﬂffﬂéﬁ've energy

extracting
[ ' The output signal 102 of the first delay circ¢uit 13 is

~ fed to an input terminal of the delay circuit 52 having a -

delaying amount eQuiValent to one cycle of coler subcarriet [é

- (1/fscf] o | | |
The output signal 102 of the first delay circuit 13

and the output signal of the delay circuit 52 are supplied to

~ the subtracting circuit 53. The output signal of the
subtracting circuit 53 i.e. the difference between the both
eupplied signals are fed to the_absolute value circuit 54, them_ﬁ
. . output DCH of which becomes an output of the horizontal ceior
At ' :

signal non-correlative enefgy.extracting circuit 1127.

. FIG. 5 1is a block diagram showing an exemplified
horizontal.brightness signal non-correlative energy extracting
circuit 1128 in FIG. 2 including_a'vertical low pass filter 55,
a' firSt.delay circuit 56, a second delay eircuit 57, a first
subtracting circuit 58, a second subtracting circuit 59, a

first .absolute value circuit 60, a second absolute value



circuit 1128 in FIG 2 including a vertical |low pass filter 55, a first-

"~ delfay circuit 56, a second delay circuit 57, a first subtracting circuit
58, a second subtracting circuit 59, a first absolute value circuit 60, a
second absol ute val ue circuit 61, a maxi mum val ue circuit 62. The

out put signals 101, 102, and 103 ;Lﬂ A/ D converter 12, the first
_delay circuit 13 and the second delay rcuit 14 respectively, are
inputted to the vertical low pass filter. The output signal of the
vertical low pass filter in FIG 5 is supplied to the first delay

circuid éﬁ& i mﬁxfﬁhﬁyhﬂﬁ e QQEIQP%&pspondlng to a half of the
cycle &F carrier, nereafter, further supplied to the
first subtractl LT 8 t he f rs e

circuit nﬁh e g*ti%*e"rliy \é“ Otrjitogut x the 16&? (fc’iiel ai;/hgl rg |Dt 56
i s fe@dxﬁré:h@et npm t ehE rai-atohetllas- camé 1% land Cﬁﬂé%écoﬁi aaélhg
second subtracting Circuit 59. - ‘output 'of the delay circuit 71s

al so’ tﬂtmmwctutmspbetiveggndawumﬂm 0 'the tvérsicdlelewt PPassof
the first subtracting circuit 58 are sequentially. inputted to the

maxi mfiblteat Le circuit through the first absolute value circuit 60, while
the output of the second subtracting circuit 59 is inputted to the maximm
value circuit GbPhehoutputt sdgnadcofd theb veirttiecalvdlow passufiltét. inThe
out pUtFI[t);tH Osf tihse rrgéxlagﬂne\éaltgethcel rf‘Cil:-lstt: d?e%.ay circuit 656 . having a
"delaying amount corresponding to a half of the cycle of color /
subcarrier. and thereafter, further supplied to the fifet
subtracting circuit 58 along with the_outpuf of the first delay
circuit 56. On the other side, the output of the first delay
circuit 656 is fed to the input terminals of the second delay
eircuit 57 and the second subtracting circuit 59. The output \)
of the delay circuit 57 is also supplied._to the_ second -
subtracting circuit 59. The outputs of the firsf subtracting .
circuit 58 are sequentially inputted to the ﬁekimum value B
circuit-through the first absolute value circuit 60, while the ‘?
outpgt of the second subtracting'circuit 59_is inputted to the
maximum value circuit 62 through the second _absolute value
ctfcult 61. The output DYH of the maximum value circuit 62
becomes an output of the horizontal brightness signal non-
correlative energy extracting circuit 1128. | _

| FIG. 6 1is a block diagram showing ah exemplified

vertical color signal non-correlative energy extracting circuit



becojres  an out put of the horizontal brightness signal non- correlative
energy extracting circuit 1128. FIG 6 is a block diagram show ng an
exenplified vertical color signal non-correlative energy extracting circuit
22 1129 in FIG 2 including a first and a second horizontal band pass
filters 63. 64, a subtracting circuit 6 €$?d a absolute value circuit 66.
The output signal 101 of the AAD comMwerter 12 is supplied to the
Tirst horizontal band pass filter 63, and the output signal 103 of the
second delay circuit 14 is supplied to the second horizontal band pass

filter $20 NgnopTRl 9 Undiifafe  FIFsE 4N 964300 Abr RIBH tHASS Hadd o S

63, 64 are supplied to the subtracting circult e output of which rs

then i npagsedridters @F0l04 . &/ autbtraéeing Sfrcdde 69) PahdDaY abddiute

maxi mum val ue circuit 66 becones an output of the vertical color signal
non- corvaelaei ¢erendtggeaxtracting circuit 1129. FIG 7 is a circuit
diagram showing an exenplified vertical brightness signal
non- correl at i veThencogtputxt rskgnaly cA0Twf the FIAZD2 ¢conveditey al2 r is
through a third horizontal low pass filters 67-69, a first and a
second suppliedti to dhecflirst’/horlizontdl rsandpass sEitbtdrab8ql and vathe
circuits 72, 73 and a maxi num value circuit 74.
output signal 103 of thg'second delay circuit 14 is supplied to
the second horizontal band pass filter 64. The outputs of the
first and second horizontal band pass filters 63, 64 are
supplied to the subtracting circuit 65, the output of which is
then inputted'to the absolute value circuit 68. The output DCV
of the maiimum value circuit 66 becomes an output 'of the
vertical color signal non-correlative energy extracting circuit
—  1120. o | |
FIG, 7 is a circuit.diagram showing an 'exemplified
vertical bfighthess signal non-correlative ehergy extracting -
circuit in FIG. 2 including'a first through a third horizontal
S low  pass filters 67-69, a first and a second subtracting
circuits 70, 71, a first and a second absolﬁte value circults
72, 73 and a maximum va;ﬁe circuit 74. o
" The output signal 101 of the A/D converter 12 is
inputted to the horizontal low pass filter 67, and likewise:
the output signal 102 of the first delay circuit 13, to the
horizontal low pass filter 68; the output signal 103 of the

second delay circuit 14, to the horizontal low pass filter 69;



The out put signal 101 of the A/D converter 12 is inputted to the hori:zont al
| ow pass filter 67, and |ikew se: the output signal 102 of the first delay
circuit 13, to the horizontal |ow pass filter 68; the output signal 103 of
the second delay circuit 14, to the horizontal |ow pass filter 69; - 23
- the output of the first horizontal |low pass filter 67, to the first
subtracting circuit 70; the output of the second horizontal |ow pass filter
68, to the first and the second sutha%$ing circuits 70,71; the output of
the third 5 horizontal |ow pass filter to the secopd subtracting

circuit 74h em\étsuiﬂpefstas H&sh; Pﬁr%q% 1w RRES (BElker; ﬁa-c.tpcu.ts 70

ZRS ;% zir ESEE |§E‘B§t he f| rst and !t hg sec&wg qa‘;)#s&gt St %u:& CI rcuits 72
bsol I 7 li,ed t t
Ta % The BRFHERERT 3p%: FRes %@?#‘%1?2% s ‘?t'f%tﬁ]fr X ”%2#%% BRSO put o

the Ve”'&%t?&bﬂ%ae&ir%h%@ 7’60"1\,})%2%@ w@ i ng circuit

1130. 15 operation ype conp05| € col our

tel evigi Oﬂofiﬂaﬁta'lslﬂhvpﬁs\é' i1y gyt ﬁcﬁ‘rﬁﬁé‘aéeé&ndtgﬁbérgctiﬂ‘ger ter 12
sanples this signal Wwth'the sanpling frequency fs =

. circuit 71.

The outputs of the first and the second
subtracting circuits 70 and 71 are supplied to the first

and the second absolute value circuits 72 and 73

- -~

10 respectively, and the outputs of the first and_tne second
absolute value circuits.72, 73 are supplied'to the marimum_
value circuit 74. The output DYV of thistahsolute value
circuit 74 becomes the output.of the vertical brightness
signal_non-correlative energy extracting circuit 1136.

15 In operation, when a NTSC type composite colour
-_telev1s1on signal 1s given via the input terminal 11, the |
-.A/D converter 12 samples this 51gnal w1th the sampling o

frequency fs = 4fsc. N o ' |
The output.signal 102 of tne first delay_circuit'

20 13 represents a sampling value at a target-sampling peoint,
and a sampling value at a pos1tion up by one line on
.screen is output from A/D converter 12 and a sampling
lvalue at a position lower by one line on the screen 1s
output from the second delay c1rcu1t 14.

25 : Namely, 51gnals S (m, n-1) and S (m, n+1) appear

!( at



The ®utput signal 102 of the first delay circuit. 20 13 represents a
sanpling value at a target sanpling point, and a sanpling value at a
position up by one line on screen is output fromA/ D converter 12 and a
sanpling value at a position | ower by oqgl ine on the screen is output from
the second delay circuit 14. 25 \ mely, signals S (m n-1) and S
{m n+l) appear at =~ the outputs of the second delay circuit 14 and the
Al D converter 12 respectively when a conposite color television signal
(sanpling val ue) s outputted fromthe first delay C|rCU|t:§;63ee

FIG 17 eTheuspugm n9§s #@nalﬁ%‘iﬂ‘tﬁ ‘!ﬁ’gﬁél cieomitii A AR othe
SSZLQPE&Q‘?&E& o2 | meRpEaIIT eI, 3 %‘e% SFBPPRLESal G108, feeot aTom,
R e s, GO0 Th, bbb " B
hor) ZOTREAAYS e FRbs Aol Y, LU0, G ot thdiTiRLor
oy eigndt, "Hibbpating, TIGe S IlEGN S04 COARLET OB those
verti CogampPifip valded at th 'dditpTing Poinfs oVvéf tﬁPébZTﬁﬁJs on . the
screen.
P The both sampling vﬁlues outputted from the first and
| the second delay circuits 13 and 14 are supplied to the
vertical color  signal extracting filter 1e, - the
horizontal/vertical color signal extracting filter 17, the
image correlation judging circuit 1. Thé sampling value from
_ the first delay circuit 13 is additionally supplied to the
horizontal color signal extracting filter 189.
In this case, the transmitting functions of the
vertical color signal extracting filter 186, .the-_horizontal-
;V; color signal extracting filter 19, and the horizontal/vertical
color signal extracting filter 17 are can be ~ expressed

respectively e.g.:
cv (z) = (-174) (1-z-Lf

Ch (Z) = (-174) (1-2~2y



cel or signal extracting filter 19, and the horizontal/vertical color *
signal extracting filter 17 are can be - expressed respectively e.qg.:
Qv (2) = (-1/4) [err] Ch (2 - (-1/4) [err] Chv (2) = (-1/4) [err]
(-1/4) [err] The output signals 104. 108\ &nd 108 of these filters 16, 19
and 17 are conpensati ng-del ayed respectTvely in the conpensating delay
circuit 20, 22 and 21, and thereafter inputted to the switching
circuit 23 as signals 105, 107 and 109. The switching circuit 23 selects

any one t h ol or _outpu ]ghgqqts fromthe vertical color signa
extractin Yif%gr 16.99ﬁ8rk}0 al’ *cotor 'signal extracting filter 19,

and the horizontal/yithCEH_?p{ 2 signal extracting filter 17. This
selection is carrie odt on“the following basis. Firstly, the imge
correlation judging circuit 1. detects the vertical and horizontal
image correlations on the target sanpling poi'nt. Based on the detected

result, the switgréi 8itputCrignals 104 UUE AP NS G T’lﬁagé hg4gi 110

to select: the output signal 105 of the conpensating delay circuit 20 when
the ue,li @ candcintape compehsatin¥-deldyedd rédfedtiPeiysi 4ha! the7 of

the conpensating circuit 22 when the horizontal
compensating delay circuit 20, 22 and 21, and thereafter

inputted to the switching circuit 23 as signals 105, 107 and

109.

The switching circﬁit 23 selects any one of the color
output signals from the vertical color signal extracting filter

~ 18, horizontal color signal extracting filter 19, and the

horizontal/vertical color signal extractjngxfilter_17,

This selection is carried out on the following basis.
Firstly, the image correlation judging circuit 1 detects . the
vertical and horizontal image correlations on the target L
sampling point. Based on the detected result, . the__switching-"—_—
circuit 23 is switched upon receiving the signal 110 to selegt: _;;

the output signal 105 of the compensating delay c1rcu1t 20 when
the vertical correlation is particularly strong; the output
signal 107 of the compensating circuit 22 when the horizontal
correlation is pgrticularly strong; and the o output signal 109
of the compensating delay circuit 21 in other cases.

The image correlation judging circuit 1 contr@ls .the

switching circuit 23 in the manner as described hereinafter.



corrélation is particularly strong; and the o output signal 109 of the
conpensating delay circuit 21 in other cases. The image correlation judging
circuit 1 controls the switching circuit 23 in the manner as descri bed

her ei

col or signal non-correlative energy extr

nafter. 26 A transm ssion funct (2). of the horizonta
aglxag circuit 1127, likew se DYH

(2) of the horizontal brightness signal non- correlative energy
extracting circuit 1128, DCV (Z) of the vertical color signal

non-correl ative energy extracting circuit 1129, and DYV (Z) of the vertical
brightness signal Anotransmigisionye funetion OCH AZ) rof cithei théti2ontalbe
expressed fromthe conposition of the circuit 1127-1130, as: DCH (2) =

[err]
The

@91gyY) signal honrpoprelpti®e¢ Energy [extiadtdng 7)circuit| edd27,err]
output DCH, DYH, DCV, and DYV of the <circuits 1127-1130 having

t hese ﬂddnsmisglOBYHun&ZDon9faﬁ&ea§°nﬁaﬂntﬁkxiansh$n£$®I|eﬂzn§1th@°n'
maxi mum val ue circuiits 1139-1142 through the nmultipliers 1131-1138.
a res@orrelabive: cgnergyst exdrasding cirguito 3128 iDEVentZdy ofi1, Qh&xmd

hori zont al non-

_

vertical color signal non-correlative ‘energy extracting circuit
1128, and DYV (Z) of the vertical brightness signal non-
correlative “energy extracting circuit 1130 can be expressed

.from the composition of the circuit 1127-;130. as:

DCH (2) = |1 - z74|
DYH (Z) = max ( |(1/4) « (1+z°*) . (1-z'-1 ). [(174) « (142>
(z"- -z7h |y |

DoV (2) = | (1-z2¢ « (1-z72d)]

DYV (2) =max ( |( 1/4) » (1+272F « (1-z°%)],
ST a4y e (1ez72P W z7bz )

The output DCH, DYH, DCV, and DYV of the circuits
1127-1130 having these transmission functions are as mentioned
above supplied to the maximum value circuits 1139-1142 through’
the multipliers 1131-1188. As a result, generated first

horizontal non-correlative energy DH1, second horizontal non-



27, correlative energy DH2, first vertical non-correlative energy DV,
“and second vertical non-correlative energy DV2 are expressed as
follows: DHL =max (K1* DCH, K2* DYH) DH2 - max (K9 * KCH, K10 * DYH) DVl =
max (K3* DCV, K4* DYV) DV2 = max (K7 *DCV, K8 DYV) At this tine, the
conparing circuit 1146 of the image. ngFlatlon judging circuit 1, if
Dvli > K5 * - DH2, outputs signal "1"% 0 the Judging circuit 1147 regarding
that there is horizontal correlation without any vertical correlation; and

if DV1 < K5 * DH2, outputs S|gnal "O' to the Jud circuit 1147 re ardlng
that e9ErelasiNe hanexm Hikort ras I RAF LAY OB AOFFRARELYENo SRARRY | ng

circult 1145 the i e Co ation Jud lrcuit 1 [err] K6 *
Dv2, B¥dput &0 m%n‘{'rigv??{?g\] %ﬁg‘?%f 314?“P€§§rdpyélt h&*S here
S vertlcal %Drreua on mnthout any horlzontal correlation; and if
DHd1 © 5ﬂt *a signal "O' to the - Judging circuit 1147
regardlng that there is no vertical correlation. The Judging circuit
1147 controls the switching S

DH1 = max (K1 + DCH, K2 « DYH)

'DH2 = max (K9 « KCH, K10 « DYH)
DV1 = max (K3 « DCV, K4 ¢ DYV )

DV2 = max (K7 « DCV, K8 s DYV )

At this time, the comparing circuit 1146 of the image
correlation Jjudging circuit 1, if DVl > K6 e« DH2, outputs
signal "1" to the judging circuit 1147 regarding that there 1is
hofizontal correlation without any vertical correlation; and if
DV1 < K5 « DH2, outputs signal ‘0" to the Judging circuit 1147
regarding that there is no horizontal correlation.

On the other hand, the comparing circuit 1145 of the
image correlation judging circuit 1, if DH1 > K6 « DV2, outputs
a signal "1" to the judging circuit 1147 regarding that there
is vertical correlation without any horizontal correlation;
and if DHAdl1l < K6 = DV2, outputs a signal_”O"_to the Judging
circuit 1147 regarding that there is no vertical correlation.

~ The Judging circuit 1147 controls the switching



circuit * 23 according to the detected result of above
cortelation, nanely, the relationship between the input and the output of

the Judging circuit 1147 beconmes as the TABLE 1. TABLE 1 out put signals
of : 114 of the 115 of the 110 of the 111 sel ected by
conpari ng conparing | udging C|r$;€ the switching circuit
_circuit 1147 t 23 1146 1145 110a of

11 of the AND the AND circuit circuit 48 49 0

1 109 for HV xtraction o

1
.105 foeiveaitra 23 oncrording to (the detecteq) result , of zabc»Qr%7
f H1
(ar horconne&h):ipu.vmq;]@{.) the relationsth between %RZ 1B§Uta‘§dd)nthe

output of the judging circuit 1147 becomes as the TABLE 1.



2

30* The switching circuit 23 is switched in response to these outputs of the *
AND circuits 48 and 49: the output signal 107 of the conpensating del ay
circuit 22 is passed when the both output signals of the AND circuits 48
and 49 are "0"; the output signal 105 of the conpensating delay «circuit
20 is passed when the output signa . the AND circuit 48 is "1" and the
output signal of the AND circuit 4 "OQ'; the  output signal 109 of
the conpensating delay circuit 21 is passed when the output signal of the
AND circuit 48 is "0" and the output signal of .the AND circuit 49 is "1".
Thus, in the enbodi nent shown inFTABRE11 the color signal -extracting
filter characteristic C (Z) becones swtched according if the correlation
exists or not, as follows: C (Z) = Ch (Z), when horizontal correlation is

strohg; C (2) = v (2), when hortzontal correratron 1s weak ana vertryal
correlation is strong, and C (@tputisigmls\wEa neither of the above
condftrons 5 saftrsited T s Tammer, —accordrmg—to-thrs—embodrent t he
vertj cal and hor{zontal inmagg correlations of a cpnposite color television
signal are detec{ed by the irage correlation Judgfng 4
114 of the | 115 of the [ 110 of the 111 selected by
cqﬁSaring Ebmparing | Judging circuit the switching _
circuit | eircuit 1147 circuit 23 Lj
1146 1145

110a of 110b of
the AND the AND
circuit | circuit

48 49 o W

0 o 0 1 108 Heor H/V e
extraction
0 _ 1 1 0 105 d%or V extra ;J
- | ) _ stion
1 0 0 0 107
.for H
1 |1 ] o (] 107 Hextraction
(H:horizontal)
(V:fertical)



circuit 1 and that the switching circuit 23 is switched in response to
the detected result. Consequently, nmutual |eakage of the brightness
signal and the color signal into another's channel can be reduced,

t hereby avoi ding dot Jamming. {FIG 8 shows an inmage correl ati on Judgi ng
circuit of the brightness signal/color signal separatingfilter according
to the second enbodi nent of this invention. In this enbodinent, the
horizontal non-correlative energy extracidng circuit 1227 is divided
Into sub-circuits 1227a and 1227b having nutually different property,
and the vertical color signal non-correl ative energy extracting circuit

4229 is dividedgyy o gyieoNify! éPrdarpoaanfs 14ePbehial if SHEES to
OI’ SI gna on-corr el

The horizontal co ive energy extracting circult

1227a s¢pekecdutPa the LARD 8¥réaPtscis 1drd. 4901 kel %ﬁwupﬁiehal

col or signal non-corre atlve energy extracting circuit 1227b supplies the

DCH2 to107heoful ithe icompesatingsaeTay Veéivcuiti E2Wiscpased/erwhénl €Reor
signal non- correlative energy extracting circuit 1229a supplies the DCV1

to the bothi putputl Exgnaibs | ef t the VAXD i chrcubtsr48i gndl 490 arecto®; at the
energy extracting circuit 1229b supplies DCV2 to the multiplier 1233,
respectoutput Asignal s1ah cofipthetcompensetingi delayf f edrcuit t20 fisst
enbodi ment can be rendered. Alternatively, it is also possible to divide
each dpassed when the output signal of the AND circuit 48 is "1" and

Lj the output signal of the AND circuit_49 is "0": the output
siénal_los of the compensating délay_cifcuit 21 is passed when
the output signal of thé AND circuit 48 is "O" and the output
signal of the AND circuit 49 is "1i". ) 1 o _

| - Thus, 1in the embodiment shown in FIG. 1, :the éolor
\_ signal extracting filter characteristic C (Z) becomes switched

, according i1f the correiation,exists or not, as follows:

N "~ € (2) = Cch (2Z), when horizontal correlation is strong;

C (2) = cv (Z), when horizontal correlation is weak and
vertical correlation is strong; and

C (Z) = Chv (Z), when neither of the above conditions is .
satisfied.

In this manner, according to this embodiment, the
vertical and horizontal image correlations of a composite color

television signal are detected by the image correlatidn Judging

£ ‘



.the hori zontal brightness signal non-correl ative energy extracting
ci’rcuit 1228, the vertical brightness signal non- correl ative energy
extracting.circuit 1230 into two sub- circuits of nutually different
properties. FIG 9 shows a image correlation Judging circuit 1 of the

bri ghtness signal/color signal sepamatjing filter according to the

t hi rd-enbodi ment of this invention.E?Ais enbodi nent i ncorporates an adder
1375 for adding the output DCH of the horizontal col or signal

non-correl ative energy extracting circuit 1327 to the output DYH of the

hori zatéaki t br1 ghands thaitothle switeding dWirncuEte28y futrswiitobed rawm t
1328, and |ikew se, an -adder 1376 for adding the output DCV of the

vert iredponseé oto thendetectedoresiditi.ve Consequentky; amutugl cileakage 1329
to the output DYV -of the ~verti.cal brightness signal extracting circuit
1330 0fThetheiderightness sdgnad: ead theheadom=signati rinte 1snethen’s
color signal extraction controlling circuit 1348 via the nultiplier 1377.
The whannel cecansbe peduced.cheredy,@yeiding JotnJamminegs m - and supplies
the multiplied result m * DHL to the conparing circuit 1346. The output
DHL of the add@¥G1378 shoWgdan dmage, corynlation Judelngpsireyidirofi ¢

R S N A U S TR
the g e ' §Ledndenbdattesn r'of this invention. o
~ In this embddihent.'the horizontal non-correlative
energy extracting circult 1227 is divided into sub-circuits
1227a and 1227b hﬁving'mutuélly different property, and the
vertical color signal non-correlative energy extracting circuit
1229 1s divided into sub-circuits 1229a and 1229b in the same
panner. The horizontal color signal non-correlative energy \JJ
extracting circuit 1227a subplies the DCH1 to the multiplier
1231, while the horizontal color signal non-correlative energy ---
extracting circuit 1227b supplies the DCH2 to "the multiplier
1237, respectively. zhikewise; the vertical color signal non- ‘o
correlative energy extracting circuit 1229a supplies the DCV1
to the multiplier 1235, while the vertical color signal non-
correlative energy eitracting circuit 1228b supplies DCVZ2  to
the multiplier 1233, respectively. '

Also 1n such composition, the similar effect to. the .
first embodiment can be rendered.

Aitérnatively; 1t is also possible to divide each. of



1378 mulfiplies the output DV1 of the nultiplier 1376 by an integer n,
and supplies the nultiplied result n * DVl to the conparing circuit 1345.
The output DV1 of the nmultiplier 1376 is additionally supplied to the
conmparing circuit 1346 of the color signal extraction controlling circuit
1348. The conparing circuit 1346 conpa gljhe magni tude of m* DHL with
DV1, and nakes the output signal 114 hi evel - in case of DV1 [err] m*
DH1 and mekes that |ow | evel i-n remained cases. Simlarly, the conparing
circuit 1345 conpares n * DV1 with DHL, and makes the output signal 115

hi gh 1thel whenigemtaln brivghtnessniekgnakt Ingnteorrelativeni. nenerews.

In this enbodi nent, the outputs of the adder. 1375 and the 1376, i.e.

hori z A Eragbingor pdrsuise %-g;ﬁhﬁ-ﬂv%w (hRightness cosignadi v@onmer gy

Comal SRR i SRR, Fondilnc Tl ) Y ™
h I I d

O P e, RSl R g, LTSS e Sy e

circuit 1347, g9d. g gfiows"d Mgl orld1€on Judding Birclict 1 GoCS

that there is
the brightness signal/color signal separating filter according

to the third-embodiment of this invention.
\;’ . This embodiment 1ncorp6rates.an adder 1375 for aﬂdinz
the output DCH of the'horizontal color signal non¥corréiat1ve
energy —extracting circuit 1327 to the output DYH of the
K'horizontalnbrightness signal non-correlative energy éxtracting_.
circuit 1328, and likewise.-an adder 1376 for adding the output
_ DCV of +the vertiecal color - signal :non-correlativé energy
extracting circuit 1329 to the output DYV. of the vertical
brightness signal extracting circuit 1330.
The adder 1375 is connected to the comparing circuit
(. 1346 of the color signal.extraction controlling circuit 1348
via théémultiplier 1377. The multiplier 1377 multiplies the
output DH1 of an integer m, and supplies the multiplied result
m « DH1 to the comparing circuit 1346. The output DH1 of the
adder 1375 is additionally supplied to the comparing circuit
1345 of the color signal extraction controlling circuit 1348.
Similarly, the adder 1376  1is connected to - the
comparing circuit 1345 through the multiplier 1378. The adder



ng horizontal correlation and outputs |low |evel signal 114 to the j-udgi Rg
circuit 1347. Simlarly, the conparing circuit 1345 in case of DHL > n * -
DV1, judges that there is vertical correlation and no hori zontal
correlation and outputs high I evel signal 115 to the Judging circuit 1347,

and contrastingly in case of DVI < n&Qf4V1 Judges that. there is no
vertical correlation and outputs | evel signal 115 to the Judging
circuit 1347. The Judging circuit 1347 judges and controls the swtching
circuit 23 according to the signals 114 and 115. I'n consequence, the

col or137§namuil $ipd 1esl e dhed oNtiputh PVils afhkire imul ttpIDErE1876Thibhy, tdm s
enbodi nent can al so render the sane effect as in the first enbodi ment. FIG
10 shtmkeger nele 884 SUPPLIECS dhe mpltiniied nesmplt npe DNA grivesthe

crhoRRRR T bRe! RAZen SISy, (he MUTRIANon | CHARBLERBL LSO (IOThe
| 1427
ol 116 hgPeaRnRaE e el "*fh'%ieqo%?eé exﬁ@é’ﬁ@fggﬁ' r?é'a‘d l's
I 4Q . :
or 1 ohonsE é?sﬁéﬁc#é%%%*ﬁs&h#é‘%me%ﬁﬁ@ﬁ R8T cart 1428 1 0

multiplied by ffiel Bbiaring ditevit 1944 'ddtidted ‘tRe MghiTude WY 'g¢ 1°

t he maxi nrum value cCIr
* DH1 with DV1l, and makes the output signal 114 high level .in

case of DVl > m #« DH1 and makes that low level in remained ;j

cases.

. Similarly, the comparing circuit 1345 compares n « DV1
with DH1, and makes*the-butﬁut signal 115.high_1eve; when DH1 >
n « DVl and makes thet low level in remained eases. o

In this embodiment, the outpute of the adder 1376 and .
the 1376, 1i.e. horizontal non-correlative energy DH1 and
vertical non-correlative energy DVl respectively, can be

expressed as:

DH1 = DCH + DYH
DVl = DCV + DYV

The comparing circuit 1346 compares DV1 with m « DHI.'
In case of DV1 > m.« DHl1l, this circuit 1346 Judges that there
is horizontal correlation and no vertical correlation and

outputs high level signal 114 to the Judging circuit 1347, and



1440 The maxi numval ue circuit 1440 conpares b * DCHwith a * DYH for
the nmaxi mum value and outputs this as a second horizontal

non-correl ative energy DH2, which Is nultiplied by and integer min-.the
mul tiplier 1443 and supplied thereafter to the conparing circuit 1446 of
the color signal extraction contrcﬂzg g circuit 1448. Simlarly, the
out put DCV of the vertical color- sign (}non-correlative ener gy
extracting circuit 1429 is nmultiplied by an integer d in the
multiplier 1435 and then supplied to a nmaxi numvalue circuit 1441.

Li kew SéoP%Pﬁs%'ih@fy DY clsé 'or isvi | €5h brmﬁhineaﬁdébﬂn%'hat Fgre, 1

non-correlative energy extracting circuit 30 Vs nultiplied by an :
i ntegernoC hbirizonBdY iddrrélatfcw and éﬁ'ﬁﬁuﬁ#pﬂaweﬂevbl %ﬂaialmalalﬁs
circuit 1441. The maxi mnumvalue circuit 1441 conpares d * DCV with ¢ * DYV

for thethexjudging wdrroul ©UIP4Ts this as a second vertical non-correl ative
energy Dv2 which is multiplied by.an integer nin-the multiplier 1444 and
suppl i ed t hereaf t Simidarky cotiperr¢comparingi cigtcubtol3dbe dm casse k| DH1
extraction controlling circuit 1448. Besides the m* DH2, also the first
verticax mnone® D¥ireljudges thatgtherw/2issverphpcatdcorrelatiompandg no
circuit 1446. This energy DVI has been obtained by adding the output DCV
of thchonizontal csyinslatiomaand owtputshighylevednsigpal hb&r%etthg
C|rCU|tJ 1429 to the output DYV _of the vertical

‘ udging circuit 1347, and contrastingly in case of DVl < n =+
k? DV1 ' judges that there is no vertical correlation gnd outputs“
low level signal 115 to the Judging circuit 1347.

The Jjudging circuit 1347 judges and controls the
switching circuit 23 according to the signals 114 and 115. 'In_
consequence, the color signal to be selected will be as shown

' in the TABLE 1. |

Thus, this embodiment can also rénder the same_effeet'
as in the first embodiment. ' - - 3_ -

FIG. 10 shows a image correlation judging circuit 1

e of the brightness signal/color signal separating filter
according to the fourth embodiment of this invention.

In this embodiment, the. output DCH of the horizontal
color signal non-correlative energy extracting circuit 1427 is
multiplied by an integer b in a multiplier 1437 and then
supplied to a maximum value circuit 1440;_ Likewigé. the'outputi
DYH of the horizontal brightness signa}-non-cofrelative energy

extracting circuit 1428 is multiplied by an integer & in a



“brightness signal non-correlative energy extracting circuit 1430 in.the
adder 1476. Simlarly, besides the n * DV2, also the first horizontal
non-correl ative energy DHL is supplied to the conparing circuit 1445.

This energy DH1 has been obtained by adding the output DCH of the
hori zontal color signal non- correlative energy extracting circuit 1427
to the output DYH of the horlzontagsg?ﬂghtness si gnal non-correl ati ve
energy extracting circuit 1428 in th der 1475. The conparing circuits
1446 and 1445 performs conparing operation simlar to that in the
third enbodinment, and also the -judging circuit 1447 of. the color
si gnEnlsinldern dA3%mrd| they supbmisdltnsthenmnmimymiw&&nge ciregis, the
relatlonshlp between the_signals can_ be: fornulat&/zasfollows DHL -

DCH 4404 pThe maximgn Y!ipeaciEﬁH}tDWf4°De9mPQ®ﬁ§ Bpgv* ¢
D)l e ik in! 9108 | BBl 58, AL bSBond”
AcCOpdingl e Sonéﬂ" SoEUBPELETE! eRabeh BT, wilrEH Yo ShlFEiph Pabonl T
and integer m in the multiplier 1443 and supplied thereafter to
the comparing circult 1446 of the color signal extraction
controlling circuit 1448.
Similarly, the output DCV of the vertical _color: W/
signal non-correlative energy extracting circuit 1429 is
. multiplféd by an integer d in the multiplier 1435 and then
supplied to a maximum value circuit 1441. Likewise, the output
DYV of the vertical brightness signal non-correlative energy-
extracting circuit 1430 1s multiplied by an integer ¢ in a -
multinlier 1436 and then supplied to a maximum value circuit —
1441. The maximum value circuit 1441 compares d # DCV with c & _ 7_
DYV for the maximum value nnd outputs this as a second vertical )
non-corrglative_gnergy DV2, which is multiplied by an integer n -
in the multinliér 1444 and supplied thereafter to the comparing
circuit 1445 of the éolbr signaliextraction controlling circuit
1448. , | |
Besides the m * DH2, also the first vertical non-
correlative energy DV1 is supplied to the_'comparlng circuit
1446. This energy DV1 has been obtained by adding the output

DCV  of the vertical color signal non-correlative energy



FFG ‘11 shows an | mage correl ation Judglng circuit 1 of the brightness
S|gnaI/coIor signal separating circuit according to the fifth

enbodi ment of .this invention. In this enbodi nent, the output DCH of the
hori zontal color signal non-correlative energy extracting circuit 1527 is,
after nultiplied by an integer b in a nultiplier 1537, supplied to the
maxi mum val ue circuit 1540, and after (eiplied by an integer f in the
frul tiplier 1531, supplied to the naxi alue circuit 1539. Li kew se,
the output DYH of the horizontal brightness signal non correlative

Suppl | 8% %éﬂﬁgﬁéwﬁ 1¥E8e, o thesantrlitabli cprn | 18: NRrtieal
1539..S

ont or” BV at&qﬁar&éﬁw%ﬁyé%ﬁﬁ%sgrrérgf%%rg@mm

extract lﬂ%oc'ggzsl‘ﬁl{e 44-3 ger mul tiplied by an integer h in the

mul tiplier supp Jed o the adder 1576, and after multiplied by ‘an

integer d in th er su [ o] uit
1541. Likew se, ?Le ia{%{ﬁ [gégﬁ e?heeﬁéerﬁlgalbbgrlgﬁtness &gna'.ﬁéﬁ

non- cor hekrdziontal ew:wcorféiaeﬁengenesg&cunm 153osup[§|ﬁfltéﬁ "totiphéed
by an integer g in the multiplier 1534, supplied to e adder 1576, and

after nugbmpRiri®g Dielrcult D45 C. PHPS! eA€rg® DHE HBREI waib&mé&wby _
1541. The maxi numwvalue circuit 1540 conpares the b *

( . adding the output DCH of the horizontal color signal non-_
~ correlative energy extracting circuit 1427 to the output DYH of
the horizontal brightness signal non-correlative energy
extracting circuit 1428 in the adder 1475. _

_ _The comparing circuits 1446 and 1445 perfofms'
comparing operatlon similar to that in the third embodiment.:
and also the_ Judging circuit 1447 of the color signal
extractlon controlling circuit 1448 functions likewise. Here,

the relationship between the signals can be formulated as_ "~

- follows:

DH1 = DCH + DYH
DH2 = max (b « DCH. ae DYB)
DV1 '-.ncv + DYV
DV2 = max (d + DCV, c e D?V).

With theae'formulas. too, the switchlng circuit 23

carries out the same selecting operation as in the first



with the a * DYH, and selects and outputs the.larger one to the conparing.
citcuit 1546 as second horizontal non-correlative energy DH2. The
maxi mum val ue circuit 1539 conpares the f * DCHwth the e * DYH and
outputs the result as third horizogga? non-correl ative energy DH3, which
is supplied to the comparing circuit Q1%45 of- the color signal extraction
controlling circuit 1548 after being nultiplied by an integer min the

mul tiplier 1544. The adder 1576 adds the h * DCV to the g * DYV and

out put s tgg added result as third vertical non-correlative energy DV3.

whi ch®f ? d to t he conpari ng CIrCUIt 1546 of the col or-signa

nul I b t
?ﬁt{ﬁéthﬁ{‘tf‘s{‘f”' e g P Ok ot BEnE chl rebhar o Fhmlieds "
DCV WabPeckt%o q:h[e I}%ﬂ_’@%gg fifid out puts the larger one to the

conparing circ second” vertical non-correlative energy DV2.
Lo TP o CEICH 1 e i et i uteta Ry iy 122,
het OThore SbghaanCatel GAGEN A0EhALs sbphicing! s rcore
contrseconding to the fifth embodiment of this invention.

In this embodiment the output DCH of the horizontal
color signal non-correlative energy extracting circuit 1527 is.
after multiplied by an integer b in a multiplier 1537. supplied
to the maximum value circuit 1540. and after multiplied by an

“ integer f in the multiplier 1531. supplied to the maximum value
circuit 1539 Likewise.' the output DYH of the horizontal
brightness signal non-correlative energy extracting circuit
1528 is, after multiplied by the integer a, supplied to the
maximum value circuit 1540 and after multiplied by an integer
e. supplied to the maximum value circuit 1539. : | _ -

Similarly, the output DCV of the vertical color
signal non-correlative energy extracting circuit 1529 after
multiplied by an integer h in the multiplier 1533. supplied to
the adder 157s, and after multiplied by an integer d in the
multiplier 1535 supplied to the maximum value 'circuit 1541.
Likewise, the output DYV of the vertical brightness signal

non-correlative energy extracting circuit | 1530 after

multiplied by an integer g in the multiplier 1534. supplied to



if+DH2 <'n * DV3, outputs a low level signal 11 to the Judging circuit 1547
regarding that there is no vertical correlation. Simlarly, the conparing
circuit 1545 conpares the DV2 with the m* DH3, and, if DV2 > m* DH3,
outputs a high level signal 114 to the Judging circuit 1547 regarding

that there is horizontal correlati and no vertical correlation; and
contrastingly, if DV2 < m* DH3, ég%guts Iom/IeveI signal 114 to the
“Judging circuit 114 regarding that there no horizontal correlation.
The Judgi ng CIrCUIt 114 operates in same nanner as the aforenenti oned

‘i rout EBeRaden 15 78s aagchrkergubf tapuiepaed M HiFeen F, TSuPPLdRe.,,
be renq:%r etqie g&%’%@ Pg%eagirgagg igrg?el ation Judging circuit 1 of the

bri ght ness si srgnal “"separating filter according to the sixth

enbodi ment of thi sphgvgl m ecBReduTN 530 fc‘?fmi:é:‘é&néﬁédbfhftbcn

1a
enbodi nent in having rep ace E max! munrvalue circuit 1539 1n the- fifth

enbodi §ath BBhéra addmmlfiZﬁd aeﬂebbs aﬁdebui:%&d tHd'adrgdP 6H8OEbTRRe by

a maxi mum val ue circuit 1642. sane effect can be obtained by

this egonpdariig Eéf%cﬁStShmsﬂsaasl§Bﬁbn60rh@ﬁﬁﬁdﬁta&ﬂﬂhdﬁbébf?dlht1ve40 1
of the Dbrightness signal/color signal separating filter .

energy DH2. —
o, --—. The maximum value circuit 1539 compares the f # DCH
LJ with the e & DYH and outputs the result as third horizontal
non-correlative energy DH3, which is supplied to the coﬁgaring
circuit 1545 of the color signal extraction controlling circuit

1548 after being multiplied by an integer m in the multiplier

1544.

- The adder 1576 adds the h « DCV to the g * DYV and
outputs the added result as third vertical nochorrelative_
energy DV3, which is supplied to the comparing circuit 1546 of

’ the color signal extraction controlling circuit 1548.'after

W

being multiplied by an integer n in the muitiplier 1545.
|  The maximum value circuit 1541 compares the d « DCV
with the ‘¢ & DYV, and selects outputs the larger one to thé
comparing circuit 1545 as second vertical non-correlative'
energy Dv2. |
The comparing circuit 1546 compares the DH2 with the
n e DV3, and, if DH2 > n s DV3, outputs a high level signal 115
to the Jgdging circuit 1547 of the color signal gxtraction



ahpording to a seventh enbodi ment of this invention. This enbodi ment«
features to dividedly conpose the horizontal color signal

non-correl ative energy extracting circuit 1527 and the vertical color
signal non-correlative energy extracting circuit 1529 respectively
into two sub- circuits having nutually different characteristics. Among
the two sub-circuits of the horizogé@a col or signal non-correlative energy
extracting circuit 1727, the one 1 supplies the output DCH1 to the
maxi mum value circuit 1740, and the other 1727b supplies the output DCH2
to the maximum value 'circuit 1739. Simlarly, the one_ sub-circuit
1729acontroinénswemmngﬂiﬁxn&§48ang&grd#nsnth#¢e|§heve dBer ypradoakt i ng
circuit 1729 supplies, the output DCV1 to the paxi mumvalue, circuit 1741,
and teRrEehatiomopnd, ng P@; Zandalo AQRReIRAOR, BRE o 8OBLrefidnElR.

TABL A BER<CH, + DV cubptd dav devél (RLElfE 10 R0 o iR e £
i natd EeRbr T84, %f’?a%éf}é\%{w&d%%c A€ H8 Phrrabhl eRErEiptizh.

e pbne e BT el o €T e L 2L 1835 Sqlpldif Yoe oS

t he hori zont al dal™" non |ve ener extracti ng
DV2 with the m « DH3, and, if DV2 > m « DH3, outputs a high

level signal 114 to thé Judging circuit 1547 regarding that
there 1s horizontal correlation and no vertical correlation;
and_ contrastingly, if DV2 < m « DH3, oﬁtputs low level signal

. 114 to the Jjudging circuit 114 regarding that there 1is no
horizontal correlation. The judging circuit 114 operates in
same nanner-as-the aforementioned fourth embodiment.

' Accordlngly. also in this embodiment, the switching |
circuit 23 functlons according to the TABLE 1 and similar
effect can be rendered. L o ] -

FIG. 12 shows an image correlation 3udg1ng.-circu1t
1 of the brightness signal/color signal separating filter
according to the sixth embodiment of this invention. |

" This embodiment differs from said fifth embodiment
in having replaced the maxlmum value circuit 1539 in the fifth
embodiﬁent b& ah adder 1675, and the adder 1576 in the fifth
gmbod;ment .by a maximum value circuit 1642. -:Aléo: the same
effect cﬁn be obtained by this embodiment. |

FIG. 13 shows ah image correlation judging circuit



cireuit 1827 and the vertical color signal non-correlative energy
extracting circuit 1829 in said sixth enbodinent shown in FIG 12, each
into two sub-circuits having mutual Iy different characteristics,
simlarly to the seventh enbodiment,shqw in FIG 13. Also in this

enbodi nent, the switching circuit 23 tions according to the TABLE 1,
“rendering same effect as in the aforesaid enmbodinents. FIG 18 shows an

i mage correlation Judging circuit 1 according to the ninth enbodlnent of
this invention. Likewise the third enbodinent showmn in FlIG

"enbodi Aentof usthe adbEightness sigpalfgolor | mignal 1 separating aﬁélter

 nol uaBeeoTiEEHE ab eEPBRCE, BRbPRLRSRY. 3% Fide aéf’em%ne?i’? acting

ext racti ng i o0 % THER'! Gihppdilel, rEatilep Et‘“‘ne‘f#‘ff Y SREBREY , hea

Che 1 oPREABor il CORRERP, EERRRE! DoRiadizerit ey S‘n“a'féf%%mﬁﬁ% ExyfGs

Ind DO TR S2Y el Eneattica], & %S'swjﬁ‘%ﬁlféﬁfsﬁ%‘*%%‘???#

tlggShObhEi‘Eya' e:?trﬂ@ti‘ﬁﬁs e198ak tN 01529 Ws%iéé’ﬁﬁ!f’i IYLREST agiwond styL Ui t
circuits having mutually different characteristics.

\J Among the two sub-circuits of the horizontal color
signal non-correlative energy extracting circuit 1727, the one
1727a supplies the output DCH1'to the'maximum.'value' circuit
1740, and the other 1727b supplies the output DCHZ to the
maximum value circult 1739. '.Similarlv. the one sub-circuit
\_ 1729a of the vertical color signal non-correlative 'enérgy'

extracting circuit 1729 supplies the output DCVl to ‘the maximum
value circuit 1741, and the other 1728b supplies the output

DCVZ to the adder 17786.

W S The switching circuit 23 of this embodiment also
functions according to the TABLE 1.'and can render same effect
as in the aforesaid embodiments.. | R .

_ _ _ FIG. 14 shows an image correlation Judging circult
of 'the brightness signal/color signal separating | filter.
according to the eighth embodiment of this invention. S

This embodiment features to dividedly compose ‘the

horizontal color signal non-correlative energy extracting



4

42 The adder 1975a addes the output DCHL of the horizontal. col or signal
non-correl ative energy extracting circuit 1927a with the output DYH of the
hori zontal brightness signal non- correlative energy extracting circuit
1928, and outputs the added result as horizontal non-correlative energy
DH11 to the conmparing circuit 1945. The adder 1975b addes the output DCH2
of the horizontal color signal non-cﬂégelative energy extracting circuit
1927b with the out put DYH of the hor ntal brightness signal non-
correlative energy extracting circuit 1928 and outputs the added
result as horizontal non-correl ative ener DH12. - -This ener I's then

mul tigireulty 382dnseadk ﬁhezﬂﬂfﬁ#ﬁ?¥nnﬁ9 ?edsﬁﬁgﬂﬂt penseonredrtiye he
fﬁo”pié#é‘ & f%%gg,..é% ng ¢ cu%&%%ﬁ woghla s8R, wg%ﬂwé*u. g
%Léﬁ éi 1g} 22% qf q&ﬁgrl #$P$i§c§§¥és Bgvggﬁgseén%n S|dﬁgstf
respggffég?§nglgggrﬁg#h é}(nj Lﬁqﬁ;£§%§5 éeégnggggﬁbrléﬁ%ﬁgggﬁ@%bngFGb

non- §ﬁ§$ha#hVﬁI%pe %y, 1930 The adder 1976a addes the out put DCV1 of the
vertica S|gna non-correl ative energy extracting circuit 1929a with

the output DYV of thggePiin %G1 " éiafent, JBRL BMtching circuit 23
functions according to the TABLE 1, rendering same effect as in
the aforesaid,embodiments. |

FIG. - 18 shows an image correlation Judging circnit 1
- according to the ninth embodiment of this invention.
: Likewise the third embodiment shown in FIG. 9 this
embodiment . uses adders 1875, 1976 and multipliers 1977. 1978, B
. and 1likewise the seventh embodiment shown in FIG. 13 this -
embodiment includes a horizontal color signal non-correlative
energy extracting circuit 1927 and a vertical color signal ___
non-correlative energy extracting circuit 1929.
~ Namely, ~this. embodiment has 'twoi:horiZOntal color
signal non—correlative energy extracting'circuits 1927a, 19270,
and the _former~outpnts DCHl based'on three types of .signais
101, 102, and 103. and the latter outputs DCH2 based on a
signal 102. ) .z | | | | .
| These..outputs-DCHL and bCHz are supplied to the' adder
1975a along with the output DYH from the horizontal brightness

signal non-correlative energy extracting circuit 1928.



43 cbrrelative energy extracting circuit 1930, and outputs the added

resalt as vertical non-correlative energy DV11 to the conparaing circuit
1946. The adder 1976b addes the out put DCV2 of the wvertical color signal
non-correl ative energy extracting circuit 1929b with the output DYV of
the vertical brightnes signal non- r{elative energy extracting
circuit 1930, and outputs the added »It as vertical non-correlative
*energy Dvi2. This energy DV12 is then multiplied by a constant n
in the nultiplier 1978 and thereafter outputted: to the conparing
circuit 1945. The conparing ~circuits 1945 and 1946, as the. other
“enbodi nents neETheoadderal975s addes |thiy OEtpiuODCRE bfisthe hbrilzontdll, m
* DH12, DV1 and n * DV12. Nanely, the conparing circuit 1945, judges that

t her e- cqlmartstmaaommmmuﬂWtemmmua@bmsl aclopuditd d83va s

hi gh I evel signal 115 to_the judgi circuit 1947 if DHI1 > n * DV12. On
the coMkthy the pugpus DYR ofy nigontal hrightness: i shensd omq.nn s
| ow | evel sign 115 to the Judgin CIrCUIt 1947 if DH1l1 . < n * DVl

Li kewi s‘@mf‘hgaﬁéﬁﬁar PRETEY: c 8%t &freuta 11928 cand ﬁBFPm althe

correlatjon_w thout vertlcal correlatlon and out puts h_|evel S|gnal
114 t o 8dfed udﬁ?ﬁﬁl@l ps horigontal moprcorrelatiye enerey hgnéénftpar

JUdgeSégE%a} géecircuit 1945. .

i) o The adder 1975b addes the oufput DCH2 of the horizontal
’ color signal nbn-correlative energy extracting circuit 1827b
with the output DYH of the horizontal brightness signal non-

« correlative energy extracting circuit 1928, and outputs - the:
added result as horizontal non-correlative energy DH12. This
enéfgy is then multiplied by a constant m, -and the .hultiplied
result is supplied to the'comparihg circuit 1946.

On the other hand, this embodiment 1includes two
vertical color signal non-correlative energy extracting --—
circuits 1929a, 1928b, and the former outputs bCV 1 Dbased on
three kinds of signals 101, 102, and 103, while the latter
outputs DCV2 based on signals 101 and 102. |

These outputs DCV1l and DCV2 enter the adder 1876a: and
1976b respectiiely along with the output DYV of the vertical
brightness signal non-correlative energy 1936.

The adder 1976a addes the output DCV1 of the . vertical
color signal non-correlative energy extracting circuit 1929a

with the output DYV of the vertical brightness signal non-



hofi zontal correlation and outputs |ow | evel signal to the Judging ciTcuits
©1947 if DV11 < m* DH12. Therefore, also in this enbodinent, the
switching circuit operates according to the TABLE 1. rendering sanme effect
as In the aforesaid enbodinments. FIG 19 shows an i mage correl ati on
Judging circuit 1 according toa tenth enbodinment of this invention. This
enbodi nent has such a conposition that adders 1975a and 1976b are
replaced by the sane 2075 and 2076 pectively, and |likew se the
adders 1975b and 1976b by the maxi mum value <circuit 2040 and 2041
respectively. Furthér, multipliers 2037, 2038 and 2035, 2036 are provided
bef0“%66?%1E¥3€8n1éﬁéﬁey0'éﬁﬂbh&tiﬁ&ocaﬂéan41samwﬂunn \@hyputscaothengl v,
In this enbodi ment too, the conparing circuits 2045, 2046 operates al ong
the sadddddiressltheasi vehttohddnonreorredatives \enextgynPV¥ll cuto f thetions
according to the TABLE 1. Namely, the output DCH1 of the horizontal color

Si ghalcomparaing cchircubteh®848y extracting circuit 2027a enters the adder
2075 -along with the output DYH of the horizontal brightness signal

non- corr el at i VEheneagderx1976bi addesr thie: ondput D cﬂ% Qfidehe 20vertieslt he
output DCH1 of the horizontal color signal non-correlative, ener
extracoker osignel nopscorvelntiNe enersy extracting hsloenis) B%&Fh-ness

si gnal non-
with the output DYV of the vertical brightnes signal non-

.correlatife energy extracting circuit 1830, and. outputs the ;j
added result as vertical non-correlative energy DV12. This -
energy DV1i2 1is then multiplied by a constant n in the

* multiplier 1978 -and.'thereafter.outputted to the comparing
circuit 1945.

The comparingt circuits 1945 and 1946, as the other

embodiments mentioned earlier, make judgement on the basis of %J
the DH11, m + DH12, DV1 and n & DV12. _

Namely, the comparing circuit 1945, Judges that there~-l;

~1s vertical correlation without horizontal correlation and ;J

outputs high level signal 115 to the judging circuit .1947 if
DH11 > n & DV1i2. On the contrary, it judges that there is _nq
vertical correlation and outputs low level signal 115 to the
judging circuit 1947 if DHi1 < n « DV12.

- Likewise, the comparing circuit 1946 judges that there
1s horizontal correlation without vertical correlation and
outputs high level signal 114 to the judging circuit 1947_H1f
DVii > m &« DH12. On the contrary, it judges that there 1s. no



correlati Ve energy extracting circuit 2028 and outputs the added result
as horizontal non-correlative energy DHL to the conparing circuit 2045.
Meanwhile, the output DCH2 of the horizontal color signal

non-correl ative energy extracting cirgujt 2027b is multiplied by a
constant b in the multiplier 2037 nd thereafter supplied to the
“maxi mum value circuits 2040. The val ue, obtained by nultiplying the
out put DYH of the horizontal brightness signal non correlative energy

2028 h | 38,
ouppt | ROTL2PRE T TR eRA ISR | HRY B ”t%ar A Thredl pTimale  so b
2040 | ect d out put t he
| ar ge?oj{gﬁéfﬁﬁsgﬁogu}ontl% \S{ft tbv reI at | ve eDn gS/S([a')H(ZaCti ?Re &l;nggr is'ng' ©
circuit 2046 :A-m,' elthea 184 t| [q szodé}mbodﬁgngmﬂ the' | g1
I pli rrzonta

mul tiplies the non-corre atlve ener gy y a constant e

out put ef¥Mi1t0f o P%a‘t@s"%ﬁ:‘ccx‘&l‘ £0 ¥l TABLE C.’I?”ei-éhtltéi‘m%?r%me
extractlng CIrCUI 2029b and the output DYV of the ~Vertical bri ght ness’

si gnal efPéctOhABCHA the afVi¥sdid dubydinmhtsrcuit 2030 are supplied to
the maximum circuit 2041 via the nultiplier 2035 and 2036

respectively. FIBe milg ishowdy an Atidge dorrédbot iont judgihge ef¥euwy 1 he

DYV by constants d and c, respectively. The maxi mum value <circuit
acoording to~a tenth embodiment of this invention.

k)’ ' This embodiment has such a composition that the adders
1975a and 1976b are replaced by the same 2075 and 20786
respectively, and likewise the adders 1975b and 1976b by the
maximum value circuit 2040 and'2041. respectivély.{ Further, -
multipliers 2037, 2038 and 2035, 2036 are provided before the
 Dbaximum value circuits 2040 and 2041, respectively.

Accordingly, in this embodiment too, the comparing
circuits 2045, 2046 operates along the same logic as the ninth
embodiment, and the switching circuit functions according to

\_~ the TABLE 1.

' 'Namely, the output DCH1 of the horizontal color signel
non-corrrelative energy extracting circuit 2027a enters  the
adder 2075 along with the output DYH of the horizontal
brightness signal non-correlative~energy extracting circuit
2028. The adder 2075 adds the output DCH1 of the horizontal
color signal non-correlative energy extracting circuit 2027a

with the output DYH of the horizontal brightness signal non-



2041 conpares these both, and outputs the obtained maxi numvalue mx :
(d * DCV2, c * DYV) as vertical non-correlative energy DV2 which is then
mul tiplied by a constant n in the mul tiplier 2044 and supplied to the
conparing circuit 2045. The conparing uit 2046, if m* DH2 > DVi,

outputs a high level signal 114 to th&fﬁgﬁglng circuit 2047 regarding that

t here Is vertical correlation Wi t hout’ hori zontal correlation. On
the contrary, -if m* DH2 [err] DVl, it outputs 'a low level signal 114 to

t he Jud circuit 2047 re ardln that there |s no vertical correlation.
e eoRralativa’ eneronycontrafting eI EORE 208, BRd 1GHERER, Shena

115 r rain there | lzontal corr Lon MAthou ertjcal
correﬁgﬁ ?n q'%:*ﬁ}% %olh?’Fg?é)?{Aff RU-C¢OrEG ia%?gﬁR]enﬁqu louttp‘bt sthey

| evel JyLe circuit 2047 regarding that there is no
hor i zon{ngP cor% Q.Iui 1 on. J%kgerefore also in this enbodi nent, the swtching

circuit operzﬁ witerg di n&léo ‘}A‘Fﬁ%ﬁ\gﬁ&% n&»eP%g‘@ nﬁog}%ﬂﬁ‘f‘f d&f,fg s as

enbodi nents earl|er nentioned. escri bed

abovegg g c t i 0 a S ~ the |
singa m&&ef@me GhéVEP O8xtPhetthg2e tS %ﬂﬁ?}

quadr up frequency of the col or subcarrier concorde W t rizonta
scan hukeaplded aby OtdercdHSEARECYDt PR SYRR Jwadit4p1a & CBUFEY be

used for sanpling, on condition that the sanpling points are arranged in
gri dsthereaftear esupplied to the maximum value circuits 2040. The
value, obtained by multiplying the outpnt DYHiof-the horizontal ;J
brightness signal f'non;cc;r'relat:ive energy extracting circuit |
2028 by a constant a in the multiplier 2038. is also eupplied
to the maximum value eircuit 2040.
The maximum value circuit 2040 compares the b « DCH

with a « DYH, and selects and outputs the larger one as .

horizontal non-correlative energy DH2 to the comparing circuit ~
2046 through the mnltiplier 2043. The multiplier - 2043
multiplies the horizontal non-correlative energy DH2 by a
constant m. o ' w

The output Dcvz'.of the vertical color signal non-
correlative energy extracting circuit 2029b and the output DYV
of the vertical brightness signal non-correlative energy
extracting circuit 2030 are supplied to the maximum cireuit
2041 via ‘the multiplier 2035 and 2036 respectively. The
multipiiers 2635: and 2036 multiply the DCV2 and the DYV by

constants d and ¢, respectively. The maximum value circuit'



It should 'be noted that the digital filter used In the enbodinents is .
not ki ng nore than an exanple, and other neans e.g. one conposed of nultiple
filters can al so be used. Further, despite that the enbodi nents descri bed

on NTSC type brightness signal/color signal separating filter, it 1is also
possi ble, as showmn in FIG 15, the conposition -to PAL type
filter using a two |ine-delay of thelﬂﬁ5p05|te col or television signa

by a third delay circuit 79 . and a fourth delay circuit 80, instead of

t he one-line-delay by the first delay circuit 13 and the second del ay

can be. :nmﬂ%r%ﬁ%@g%o ooBRS: PREPUEEr  ROF, ODFalned | MAED ﬁafﬁﬁt
fﬁQSHk‘%‘% %&'ﬂ%&?#.%%‘éﬁab E e R R B T R s S

brigh
r1ght i i) Veﬁgﬁ ¢h fa%g\‘?ﬁ%rr; wip el ?ii&ﬂ b§' h! ‘éBPst'a%torQPerirY Ushd

de endln I mage” correlations conposite
p 9

col or mhgle\ISI &I 2044 %ERA up{ai‘gea'“ﬁﬁstixé‘b&Smei-hﬂ‘é“%ﬁir%ﬁ?%d% mut ual
| eakage of Drightness S|gna 'signal to the another's
channel - can Ilyhe csbimealr 1RECE EPEuE "204E ] NPt Re«dPH2)3MPVIY outputs a
high level signal 114 to the judging circuit 2047 regarding
\V; that there 1s vertical correlation without horizontal
correlation. On the contrary, 1f m ¢+ DH2 < DV1, it outputs a
low level signal 114 to the judging circuit 2047 regarding that
-~ there 1s no vertical correlation.

The comparing c¢ircuit 2045, if n « DV2 > DHl. outputs

high level signal 115 regarding that there is horizontal

~ correlation without vertical correlation. On the'contrery, if
n + DV2 < DHi, it outputs low level signal to 'the_ judging
circuit 2047 regarding that there 1s no horizontal correlation. T
C Therefore, also in this embodiment, the switchiﬁg

circuit Operateseaccording to the TABLE'I..rendering the same
effects ES embodiments earlier mentioned. _
Although  in the embodiments, described above  the
composite color television signal has been 'sampled at the
quadruple freeuency of the color subcarrier concorded withj the
herizontal scan' frequency. "any other frequen;§ fhah' eucﬁ
quadruple frequency can be'used for sampling, on condition that

the sampling points are arranged lnlgrids on the screen;



CLAI M5 1. A brightness signal/color signal separating filter for .
separating the brightness signal and color signal from conposite col or
television signal, conprising: a first delay circuit which outputs a
first delay conposite television signal generated by delaying the
conposite color signal by a predeterm ned nunber of |ines; a second del ay
circuit which outputs a second del ay osite color television signal
generated by further delaying the cofpokite color signal delayed by said
first delay circuit by the sanme nunber of lines as in said first del ay
circuit; a vertical color signal extractingﬂfilter for extracting vertical

col or signal It rshouhd beonpted: thatothe digitalsifdd targuged in, sthegye| gy
conposite color. television signal and second_del ay conpqsite col or
t el eveBbodizients ; s nothingnbare tbPBransﬁgﬁgpleéxﬁﬂﬂn:Hﬁberfi??%Ps for
ort 1500 S0tk SFRr T 87ha b2, gl gl Ho gy comosi e
hor) 2001 1/ Vet S A4Ep " EhaR Ho8° boRBAYeh, pciLigHE biONTSE
secondyfle! B 1RHEHRSLS o £2hRY ) cbIbF ETkRA1SEUPArating Filter,
it is also ‘'possible, as shown;;n FIG. 15, to. apply the
composition -to PAL type filter using a two line-delay of the
ébmposite color felevision signal by a third delay circuit 79 e
and a fourth delay circuit 80, instead of the one -1ine-delay by
. the first delay circuit 13 and the second delay circuit 14 in_
FIG. 1..w1th other components same &s FIG. 1. The same effect
can be obtained by this design, too.
' Still further, the FIR filter which constituted the ™
digital filters in the embodiments can be substituted by the
IIR filter. | N LD
As described above, according to this invention, since
the ©brightness signal/color signal separating filter is ~/
prdperly used depending on the vertiéal and horizontal image
correlations of composite color television | signal, the
undesirable influence caused by mutual leakage of brightness

signal” and color signal to the another's -channel c¢an be

reduced, thereby minimizing the dot jamming.



5 ' a switching circuit for selectively outputting any one of the
output fromsaid vertical colour signal extracting filter, horizontal

col our signal extracting filter, and hor|zontal/verL_QaL—egLeuf—srgnér“

extracting filter; and 10 an i mage correlation ui t
whi ch conparatively judges the correlation of an i magi\m J““ mﬁmﬁd and
first and second del ay conposite col our t glgevi si on si svertica

and horizontal directions, and outputs hqrizontal. col our signal when the 15
horizontal correlation is strong, outpuw&BESical: col our signal when the
‘vertical correlation is strong and the horizontal correlation is weak, and

or | zont al anddver ¢ I‘é?ﬁri‘éﬂp&%%l sfenafeShick, Bhmpds Fhathriher, tireer
= non cBércl aepasaniCrg, EREBERFREnABang RURL. B, (o CRERARA S 2EPR),
: L%”ﬁ&?«i’»@n%%rﬁ?ofﬁc.é#gg. 8ﬁ§€$i%?f'§§%?ﬁ?%?.‘=5ﬁ?ness‘?‘#fgﬁ!ﬂft Yo strength el
non_correlatlyghtggggg/,g éﬁﬁ?nt@?EXE Qkhel@Hﬁﬁ%é§VQQgtP1f§tthﬂelay

hori zontal bri ver |ca our signal non-correlative energy

repr ese@&@}:ig‘aéﬁtg i:g%QOﬁfbﬂt h!?uﬁir EEHE'E‘a%dt b\ ldyrhig COheUEoRpBRAIte

and * ver ness signal non-correlative ener gy
color signal by a predetermined number of lines;

iJ a second delay circuit which outputs a seéond delay

| compésite color television signal generated by further dglfying

the composite color signal delayed by said first delay circuit
by the same_numﬁer of 11nés és in said first delay circuit;

a vertical color signal extfacting filter fof.extracting

\~ vertical color .signal from the composite color television

signal, first delay composité color television signal, and

second delay composite color television signal;

a horizontal color signal extracting filtet' for
N extracting horizontal color signal from the first delay

~composite color television signal;



representative of correlative strength of the vertical brightness signal; "
(b) a conparative signal generating neans for 35——geneLaLLng_LguL_

conparative signals representative of vertic 111111111111111 50
hori zontal correlative strengths of the coﬂmm u“ uI’EWIjU“leI evi si on
signal, based on the horizontal color signal ener gy,
hori zontal - brightness -signal non- correlative energy, the vertical

col or signal non-correlative.energy, <arf® the verti cal brlghtness si gnal

non- correlatlve ener g { ﬁ% a co arative judgi ans

conpar at i PepP feerbicadnea °&Hds$&ﬂﬁ¥uﬁxékﬁ9¥&ﬁﬁlﬁélgﬁFeﬁﬁFhs of

the Cfﬁpoﬁi&é‘cﬂ’éﬁﬁ ﬁ@fﬂzoﬂt&lﬁﬁn&l geaitieal e:ummtﬁ%ﬂﬂalsafﬂolmoml ative

signal s or S S t chi.n C|r U Qut orizontal colour

i onal exUMMRIANSY IR FLFFE AP Seten defis LBORITR SAERLE  then (e

hori zont altedavis ton csignals; 'strong, vertical color signal extracted by

the wvertical color ' t t %Qﬁﬂs elatlon

is stronger than %d$+g€é#iﬁé ég?EQ¥%|€§# éﬂie cnlg’ §£§?$e§ I“ca

color  siagnplone efttheteutputpfrom Snédﬂﬂqnﬁiﬁﬁi/QQ&Q¢§a$196§ﬂor S|gnm

ext r act | NGobtdd S ingNEN1£8P] 'hbPEzBnta0V ol k1AL CaktraEtehgl i ons are
filter, and horizontal/vertical colour signal extracting
filter; and _

10 ' an image correlatlon Judglng circuit whlch
comparatlvely judges the ‘correlation of an image by the
undelayed and first and second delay composite_cplpur
television signals in the vertical and horizontal _

- directions, and outputs horizontal colour signal when the

15 horizontal correlation is strong, outputs vertical colour
signal when the vertical correlation is strong and the
_horizontal correlation is weak, and outputs both
horizontal and vertical colour signals when both the
horizontal and vertical correlations are weak,
20 respectively, from said switching circuit:; .
~ said image correlation judging c1rcuit | B
comprlslng. _ _ _ ' .
(a) a non-correlative energy extracting'means' et
for extracting horizontal colour signal non-correlative
25 ,energy_representative of correlative strength of the
' horizontal colour signal, horizontal brightness signal
non-correlative energy representative of correlative
strength of the horizontal brightness signal, vertical
colour signal non-correlative energy representative of
30 correlative strength of the vertical colour signal, and
' vertical brightness‘signal non-correlative energy
representative of correlative strength of the vertical
brightness signal; B
3 (b) a comparatlve signal generatlng means for
!( 35 generatlng four comparative signals representatlve of
vertical and



2

“ A brightness signal /color signal separating filter according
to claim1, wherein said conpoesite color televisi signal is NTSC signal.
3. A bri ght ness signal/col ori signal separatlngL??T?E?_EEEBTﬁ‘hg*te clalm

1, wherein said conposite color television signa

b1ri ght ness si énal / col o.r Si gna.il separating filter Mﬂmmmmmﬂmm 1, 2,

or 3 wherein said non-correlative energy extractlng neans conp

a ‘horizontal color signal non-correlatbP®%e energy extracting circuit for
~extracting horizontal color signal non- correlative energy fromthe first

del ayed OPPIShtE

S|gnal

COl Qo rlrdhi @ 1V §¥ thé b)off‘ ¥H8“ €0 g%it Pl i iy ’I?f

non- corre}atlve energy extract I rcul extracting horl

bri ght h
rig ”eéélét'%ilbn the%ﬂ%?”ﬂ i/ ®n W%rfﬁ%ai €o o‘i‘O”B(ii‘ntaq or

tel evision signal,

col or

el ayed conposite

verti calcoprelatsvenenerion- thy naratilics) arsloy £1ignalhnonsrpayiela titer
television signal, and the second del ayed conposite color television

si gnal ;

-

€nergyver endal tired glentdaalsi grdghtmessr reighale nemercgprrelative

energy.;

(c) a comparative judging means which comparativeiy Jjudges the
horizontal and vertical correlative strengths of the composite colour tele-
vision signal as represented by said comparative signals , and orders said

switching circuit to output: horizontal colour signal extracted by the

horizontal color signal extracting circuit when the hori?éntql
correlation is strong; vertical color signal extracted by
the vertical color éignal éxtracting filtéf when"§érfica1
correlation 15 strohger than 'horizontal correlatisn:' and
horizéntal/vertical colér 'signéls extracted = by the ---
horizontal/vertical color signal extracting fiifer when both

the horizontal and vertical correlétions are weak.

2. A brightneés signal/color signal 'sébarétlng_  filter

according to claim 1, wherein said composite color television

signal is NTSC signal.
3. A brlghtness 51gna1/color s1gna1 separatlng fllter
accordlng to claim 1, wherein said comp051te color te1ev151on

signal is a PAL signal.

4. | A brightness signal/color signal separating filter

according to claim 1, 2, or 3 wherein said non-correlative energy

| ses: (a)

or te evi sion signal and

t he seaswlreﬂstued @@IEISi,l e HoYiYondal evinF PEFhEhesal © elgnad Vaidn<al

signal - non-correlative energy extracting circuit for extracting



extracting circuit for extracting vertical brightness signal -

conposite col or tel evision signal

onal ! color Shihad SHBELAbERY TSP QERRN tnbh LBErcRatiVe OISR

EUER T Pl

br|gmi
separating filter according ﬁzlclal

si gnal

hori zontal color signal non-correl ati ve ener gy extradllﬁg * circuit,

sai d 52 horizontal brightness signal non-correlative energy extracting
) C|rCU|tx salg vertical col or signal non-correlative energy extracting

ci r cui PXkRACEADE FEANT &40 MR GfiSres s S|gnal non- correl ative-energy

sai d f@*tfaetihgcw.igr a.gtgri%r mwéﬂj&?twﬂe?ﬁwgl easisecpﬁgx Qi T G-

further conprises
col or ¢6rpELaAVES] EMUrgdy FromYCtife Of1Ps€0! &élﬁ#@ﬁarébﬂbosét%lbtdﬂ‘dr ng

nmeans

absol uteletl st onalsignali;ng neans for cal culating
out put of said subtracting neans and -

ay ‘neans for rst de

ayi ng

for subtracting the output of said delay neans fromits input; an

hori zontal col(b) smgnﬁontzbntxlreﬂhﬂiahtnessgysignal non-correlative

energy extracting circuit for extracting horizontal brightness
signal non- correlative energy from the composite color
television signal the first delayed composite'color television
signal and the second delayed conposite .color television
signal; . | ) . | |

(c) a verticali color signal non-correlative ehérgy

extracting circuit for extracting vertical color signal non-

.correlative energy from the composite color television signal.

and the second delayed composite color:teleyision signal;

(d) a_vertical brightness signalinon-correlative energy
extracting circuit tor extracting vertical brightness signal
non-correlative energy from the COmposite‘ color-'television
signal | the first delayed composite color television signal,

and the second delayed composite color television signal

5. . A brightness signal/color 'signal separating'fiiter

- according to claim 4, wherein each of said horizontal color

signal non-correlative energy extracting circuit. said

aye conposite

non-correl ative ‘energy fromthe conposite corof——LeLeML§L93_%ngaI t he
first del ayed conposite col or television signal Ei he secon

t he absol ute val ue of the
for. outputting the absolute val ue as



7. A'bright ness signal/col or signal separating filter according to claim 4,
5 or 6 wherein said horizontal brightness signal non- correl ative—energy
extracting circuit further conprises: a vertical |ow pass filteruﬂr | ow

pass-filtering the inputted conposite color tel evm“m“m “‘\ first
del ayed conposite color television signal and S yed

sonposite color television signal; a first delay n#an$ for del ayi ng-t he
output of said vertical |ow pass filterS52dy a half of the cycle of the
col or subcarrier and for outputting it; a second delay neans for delaying

the out phéri12bntad Brifightnesie!AgndEHN-dOrréldive ¥nefff extracting

the color subcarrier; a first subtracting nmeans for subtracting the output
of said efrealt,debaydreaiet el idtdoiut EEgHd] Sach-d6FFeTat {veoWenagy
filter;, a second subtracting neans for subtracting the output of said
second extngctings ireuite andsaid wertlcdl rbeighitheysnestgnald fnom-
outputting it; a first absolute value cal culating neans for cal culating the
absol ut econrelatdvet henergyut exitraxtiichg f icktcuktints acei nfiintses dmpulse
outputting it; a  second absol ute val ue cal cul ating means for

cal cul atregponge fTildsderute val ue of the output of said second

¢. A brightness signal/color signal separating filter
“ aécording to claim 4 or 5, wherein said horizontal color signal
non-correlative energy extracting circuit further comprises:
| a delay means for delaying the first delayed composite
golor television signal by one cycle of a color subcarrier:
a subtfacting means for subtracting the_outpﬁt of said
\_  delay means from its input;
" an absolute value calculating means for calculating the

_absolute value of the output of said subtracting means and for _.

outputting the absolute value as horizontal color signal non-

N~ correlative energy.

7. A brightness signal/color signal separating filter according
to claim 4, 5 or 6 wherein said horizontal brightness signal non-
correlative energy extracting circuit further comprises:
& wvertical low pass filter for low pass-filtering the -
inputted composite color television signal, the first delayed -

.composite color television signal and the second delayed

p: ,



sqbtractlng means and outputting it; and a naxi mum val ue caIcuIatlng
nmeans for selecting the |arger one between the both outputs of said

first absolute value calculating neans and 'satd-secnn__‘ggigéuée

val ue cal cul ating means and outputting it as hori brightne i gnal
non-correl ative energy. 54 * CL M Sﬂ@ [mmm ess
signal /col or signal separ ati ng fj ter accor ﬂ”G or 7
wherein said vertical color signal non- correlative energy "exiracting
circuit further conprises: a first horizontal band pass filter for band

pa&scdnnqsitﬂgcﬁh@rc&ﬁﬂsgﬂFéO@oﬁéﬂnﬂéhev|S|on si gnal and outputtlng it: a

second horizontal band pass filter for nd .pass- filterin secqgnd
del ayed conplsi firgs| ofelay means, for, H&a ﬁgl dhisut (HEPYE 3 SUBF’S’QC'[I ng

From¥aHEASA byt E6¥ BHpH FALLER, b7 Pcinal%aﬁ?%ﬁesv 43 'ecaéf Cele >8Rk,
of oAt foL (nfceop ot 3“53%& ing it as Steret value  of the ourpu
Soparating 81 PEGhE) do1ly mestin SO RISHInE G GUEROL SXUTBMA
bri glif}se 414y means by a half of the cycle of the color
subcarrier; __  |

a first subtracting means for subtracting the output .of g;
said first delay means from the_outbut of said vertical low
pass filter; o

a second subtracting means for'subtracting the.output of
said second delay means from the output of said first delay

means and for outputting it;

: o/
a first absolute value calculating means for calculating i
the absolute .valuc_of the output of sald first subtracting _.
means and outputting it; N | N
a second absolute value calculating means fot QJ

calculating the absolute value of the output of said second
subtracting means and outputting it; and |

a2 maximum value calculatiut means _for sciecting the
larger one between the both outputs of said first absolute
value .calculating' means and said second -abaolutc. value
calculating means and outputting it as horizontall brightness

signalﬂnon?correlatlve energy.



non- o
hori zo
t el-evi
filter
.t el evi
filter
t el evi

rrel ative energy extracting circuit further conprises: a first

ntal |ow pass filter for |low pass- filtering the conposite col or

sion signal and outputting it; a second _horizontal |ow pass
for |low pass- filtering the first del ayed conposite col or

sion signal and outputting it; a thirdJlu |(I ! I(ﬂlll" pass
for low pass- filtering the second déelR ( I ol or

sion signal and outputting i S &-first subtracting neans for

-subtracting the output of said second horizontal |ow pass filter fromthe

out put
second
hori zo

of said first horizontal |low pass filter and outputting it; a
8ubtraati bpigh&neskor sighaldcoloy t isd gnalput sdparatingi rdfilter

ntal |ow pass filter fromthe output of said second horizontal | ow

pass fid¢eerdihngotopeiaimg4i3.6 arfl mhergin|saitdyvuenbical cgbdpirngigmainsohor

cal cul
nmeans

subtracti ng neBnsTdRgtoubprdgongal: . band passy
I ' he | h f saidfi
1£¥¥§g§fkfc&hggeo&pgsi%gg%zlogn%el%%gg%%ktsfiﬁﬁfFﬁgg qou%ghgtihist

neans
absol u

ating the absolute value of the output of said first subtracting

serceiativengnergyaextracting ciscydh LFurther comprisedting neans
for calculating the absolute value_ of the ou&Put of said _ second-

it;

a second horizontal band pass filter for band pass-
filtering the seCond:delayed cbmposite color televisioh signal
and outputting 1it;

a subtracting means for subtracting the output of said

second vertical band pass filter from the output of said first

vertical band pass filter; and -

an absolute value calculating means for calculating the .

absolute value of the output of said subtracting means and

outputting it as vertical color signal non-correlative energy.

9. A brightness signal/color signal separating  filter

according to claim 4,5,6,7 or 8 wherein said vertical brightness signal

non-correlative energy extracting circuit further comprises:

a TfTirst horizontal 1low pass Tfilter for 1low. pass-
filtering the composite color television signal and Qutputting
1t; |

a second horizontal low pass filter for 1ow pass-

kT vk LaRd| aPARS- |



cal culating neans and said second absolute value calculating neans: and
outputting it as vertical brightness signal nom—Torretativeenergy. 10.

A brightness signal/color signal separating ccording to
any preceding claim mherefh sai d conparative | Hﬂ“ﬂ*“ﬁ’ |i Hﬂher
conprises: a first conparing- CIrCUI éﬁﬁr conpari scanparat ve
signal with the third conparative s al, and Judges as: the vertical
correl ati on being strong and the horizontal one bei ng weak when the first
conpafilteringgndhe Lirstalelaved icompodsttiecoaparateleviisjon ; sikghahe
vertical correlation being weak when the third conparative S|gnal IS
Iargeﬂnﬂhaﬂtpﬂétmnﬁnf%nnparat|ve signal; ‘a second conparing circuit for

conparing the Stﬁgnd conparatlve signal with the fourth conpar ati ve signal
and judges a&: bonizontal r Ie¥i PassE; nfl %E&E wher tHé“%edHﬁﬂF

conp Lve,si I S Iar han,the fourth co ve Si and t he
hor | zgii (!BFQ&?‘;P[ M&&Y%%gcm?iltev‘é? Ea e Gﬁ’lié or‘F’lﬁHﬂb weak
~when th Q 3 %ﬁ tlve 'signal is larger than the second conparative
Si gnaﬁln aﬂH A7 @ S‘ Y rcuit for controlli ng said switching circuit based

on the conpag e@i&%&?ﬁ%%é?&é%&ﬁkfﬁééﬁsQBSP3£3££¥Sc€&£E“%heﬁ%%éﬁﬂé'§§P°”d

conparative CifcCuit
said second horizontal low pass filter from the output of said

-

first horizontal low.pass filter and outputting it;

a second subtracting means for subtracting_the output of
sald third horizontql 10w pass filter from the output of said
- Second horizontal low pass filter and outputting it; _
-a first absolute value calculating means for calculating
the " absolute value-ﬁf the output of said first subtracting | )
means and outputting,if:. | | ~
a  second ,:absolute value calculating means . for
calculating the absolute value of the output of said secqndf-:;;
subtracting means and outputting it; and | _
o/

a maximum value calculating means for selecting the
larger one ' between the 6utputs 6f said first absolute  value
calculating means and said second absolute value calculating
means . and 'outputting-it as vertical brightness signal non-

correlative energy.

10. A brightness signal/color signal separating filter



11.°F A" brightness signal/color signal separating filter according
to claim| O wherein: said first conmparing circuit conprises—a—freans for

out put ti ng: the wvalue "1" when Judges 1? [ 57
*CL MS* correlation being strong and the hori"‘"ﬂﬂ”"ﬂﬁ“&ﬂ@l‘on bei ng
-weak; and the value "O' when Judges t he verticdl cormelati bei ng weak;
said second conparing neans congfi es a neans for outputting: the
value "1" when judges as the horizontal correlation being strong
-and t he acganding torasyapremedisgngladal; wheamein rsaid atompatativehen
Judges as_ .the hori zontal correlation being weak; and said -judging
means fiWdgiarg meapsi fusthey cpmpriseN@T circuit for rendering a | ogica
negation of the output of said first conparingecircuit; a second NOTI

circuit for refdefilf®ta |oRmRATIBR LIvGUES (FQro cREPAZANg,; Phe  First
Che o RSP aBh t4e” S AERAL ombR nothe  HRITa S GoPREFadve: Sterily o andon
the ourdidEes; ask o tht FRFLEeADporrelatiPRc belnk, sttck , AHd; Gl .
Fi1ter BRECPRPRAY o0, etk e Whes 4o EFEpk SuBharB iR, a et =189

larger than the third comparativg signal; and the vertical

{ . ~ correlation being weak when the third comparative signal is
larger than the first comparative signal;

a second comparing circuit for comparing the second

comparative signal with the fourth comparative . signal,  and

_ Judges as: the horizontal correlation being weak when the

second comparative signal is larger than the fourth cémparative

\J._ signal; and the horizontal correlation being strong and the
vertical correlation being weak when the fourth comparative
signal is larger than the second comparative signal; and. -

U a judging circuit for controlling said switching circuit

based on the compared results by said first comparative circuit

and said second comparative circuit.:

11. A brightness signal/color signal separating fllter
according to claim 10,wherein:
said first comparing circuit comprises a means for

outputting:  the value "1" when Judges as the  vertical



si gnal generating means conprises: a first multiplier for multiplying the” "
hori zontal color signal non-correlative energy by a predeterm ned first
constant and outputting the multiplied resultg ltiplier for
multiplying the horizontal. brightness si grﬁllMHlﬂc“ﬂﬂﬂ[i@ﬂlVé energy by a
. predeterm ned second constant and oﬁfﬁﬁtting I esult; athird
multiplier for nmultiplying the horizontal color signal non-correlative
energy by a predetermined third constant different. fromthe first constant
and owgprrelayione belngpstrongand the hanizontal eeprelatipp, being
mul tiplying - the horizontal brightness signal non-correlative enerqy by a
pr edetweak heandokbeavalyer {0 c when Judgrs &% She cYﬁ'nEF{olﬁ? aﬁ&r&f{lﬁﬁqmg

‘the nultiplied result; a fifth nultiplier for multiplying the vertical
col or PeLng ¥ea8Kon-correlative energy by a predetermned fifth constant and

Che’ " ver i cabab garsRd ' uear e, ik, RoboPlegh, aj) melis ! ¥ 1O
e R

sevent®® ying the Vvert col or signa

ST PR e O SR Forcfeus™ ossketon iitie

fromt and out | _
weak; and the value "0" when Jjudges as the horizontal

correlation being weak; and

| said Jjudging means further coﬁprises: -a first NOT
circuit for rendering a logical negation of the output of said
first comparing circuit; a second NOT circuit for rendering a
logical negation of the output of sald second comparing
circuit; a first AND circuit for rendering a logical product of
the butput of sald first comparing circuit and the output of
said second NOT circuit: and a second AND circuit for rendering
a logical product of the output of sald second comparing. _-_-

circuit and the output of said first NOT circuit.

12. A brithtness signal/color SIgﬁal separating filter
aécbrding éo any breceding claim, wherein said comparative
signal generating means.comprises:t _

a first multiplier for multiplying the horizontal color
‘signal hon-correlativé'enérgy by a prédetermined first constant

‘and outputting the multiplied result;



~ 3

nultlplled result; an eighth nmultiplier for multiplying the wvertical
bri ght ness signal non-correlative energy by a predetern1ned const ant
different fromthe sixth consfant and outputtlngthe»
111111111111111111 * CL MS* nultiplied result; | value
circuit which conpares the output of said first. Fﬂﬂg@ he out put
.of the second multiplier, and selects fﬂi;futputs @ar ene*as the

. first conparative signal; a second naxt val ue circuit which conpares the
output of the third multiplier with the output -of the fourth

nul tiplier, and seewdrd amhOMPLEer t Mok arga1 ey 1Ag! Nithd MRGrLEBRLAEY t
whi'ch conpares the output of said fifth nultiplier with the output of the

sixth brylighthess &gl caicn-scorrelativet énergyoby oac; predeteéfmined
maxi mum ci rcuit which conpares the output of said seventh nmultiplier

with teecondt ponstant snd outputtinguthe phuttiplied resuddt;s and out puts
the larger one as the fourth conparative signal; a ninth multiplier for
mul tiplying the ®hingd nuitipkier sfonmultkplyingathe bordziontal a color
predeterm ned ninth constant and outputs the nultiplied result as the -
second gbgpglanpmgcorrelative energy by a predetermined third constant
different from the first constant and outputting the multiplied
result; |

a fourth multiplier for'.multiplying the horizontel
brightness signal non-correlative energy by a predetermined
constant different from the second cdnstant and outputtint-_the
multiplied result; |

a fifth multiplier for multiplying the vertical | coler
— signal non-correlative energy by a predetermined fifth constant
and outputting the multiplied result; _ _

a sixth mnultiplier for multiplying the ..vertical -
brightness signal non-correlative energy by a predetermined-
sixth constant and outputting the multiplied result;

a seventh multiplier for multiplying the vertical color
signal non-correlative energy by a predetermined seventn
constant different from the fifth constant nnd outputting _the
multiplied result; | S

an eighth multiplier for multiplying_ the. vertical

brightness signal non-correlative energy by a predetermined

constant different from the sixth constant and outputting the



signal; and a tenth nultiplier for nmultiplying the output. of saidthird
maxi mum value circuit by a predeterm ned constant and outputting t he
multiplied-result as the third conparative signar. C S 60
13. A brightness signal/color signal sepa cording to
any one of clains 1 to 11, wherein said conpar wma' HﬂﬂHmratl ng nmeans
conprises: a first adder for addin{SKﬁé hori zont om Sisgna
non-correl ati ve energy to the horizontal brightness signal non-correlative
energy and outputting the added result as the second conparative signal; a
seconguiddpan ddreifityg the vertical - color .signal non-correlative.
energy to the vertical brightness signal.. non- correlative energy and

out putting t lae faddeat nesinim avalbe chreditowhdcht icompangsalther odtput

mul tiplier for mul ti plying the second conparative signal by a
predebsr msadd c fiatstt mubtiplient t whght htheul ougpudd ofsulthes seeondr st
conparative signal; and a second nultiplier for outputting the third
conpamaﬂmMPkiqpuﬂandtgelectpreudteuﬁpnss thendaxger one asthefingt the

multiplied result as the fourth conparative S|gna
comparative signal;

a second maximum“value-circuit which compares the output
of the third multiplier with the output of the fourth

multiplier, and selects and outputs the larger one;_

o

a third 'maximum'circuit which compares the output _of
said fifth-muitiplie: with fhe output of the sixth multiplier,
and selects and outputs the larger one; _ .

a fourth maximum circuit which compares thé. output of
said seventh multiplier with the output of sald eighth
multiplier, and selects and outputs the larger one as the
fourth comparative signal; - . -

a ninth multiplier for multiplying the output. of said
second maximum value circuit by a predetermined ninth constant o/
and' outputs-'tue multiplied result as the second comparative
signal; and o .

a tenth multiplier for multiplying the output. of _éatd
third maximum value circuit by a predetermined constant and
outputting the multiplied result as the third comparative
signél. |



i4. * A
any one
further

brightness signal/color signal separating filter according to
of claims 1 to 11, wherein said conparative signal qenerathg means
conprises: a first nultlpller for nmultiplying the horizontal' color

signal non-correlative energy by a predeterm ned co

tue mul ti pl-i ed val ue; a second nultipli er for l“lm mﬂ“uwmmt' ng

hori zontal brightness signal non-correlative energy by ‘'a

val ue and outputting the nmultiplied val ue; %Q third mul tiplier for
mul ti plying the vertical color signal non-correlative energy by a

Purtipn 891 g BEERhERSRR,dokbeL/gi §a|@*ﬁhﬂ3m Feldrifing flfl‘%“erf “

mul tipli
t d { d tputt
r“rﬁl”tf‘s{fé‘g@&z}ﬁﬁe They %n%.#ﬁé’lﬁaa L PO PR, BB e

Sa'ds1§h%§t geRd L, éﬂéi&&ég} it put of sald second mul tiplier,

and sel ect

and “out puts t e ar ger first adder for adding the

horizontal colgr fgirggal aaa@rcq%ehaulme e HOr M diitale 8O16F0NEAlgnal
bri ghtness signal non-correlative energy and for outputting the added

result
verti cal
si gnal

Lo

ronider 6Tativeomenedigyve td ¢hdl | horivvntul asEipghtrRessddsignahe
color signal non-correlative energy and the vertical brightness

non-correlative energy and outputting the added result as the

secoud'compefative signal;

a second adder for adding the vertical color "signal
non-correlative energ& to the vertical brightness signaln non-
correlative energy and outputting the added result as the third

comparative signal;

a first multiplier for multiplying the second

comparative signal by a predetermined constant and outputting

the multiplied result as the first comparative signal; and

a second multiplier for outputting the third comparative -:

signal by a predetermined constant and ' outputting the

multiplied result as the fourth cemparetive signal.

14. A brightness"signallcolof signal separating filter
according to any one of claims 1 to 11, wherein Said'comparative

signal generating means further comprises:

a first multiplier for multiplying the horizontal' color

signal non-correlative energy by a predetermined constant and

outputting the multiplied value;

deferm ned



cosrrelative energy, and outputting the added result as the third -
conparative signal; a second nmaxi num val ue cirgcuit which conpares the
output of wsaid third nultiplier wth the output of said fourt

mul tiplier, and selects and outputs the I ar ger ill ﬂlllum’mlmn i pli er for
mul tiplying the output of :'said ém nBXI by a
predeterm ned constant and out putt B t he nultlplled result as the first
conparative signal; a sixth nultiplier for multiplying the output of said
second maxi mum val ue circuit by a predeterm ned constant and outputting
the nultiplBedsesond amltiplienurfor omabbiplyimesighel K horizontal

bri ghtness signal/color signal separating filter according to any one
of clbrightness)i signalki MantePLRAARELYE RNCTEYabY gefier RFPAGURTAHNE

ﬁﬁﬁpé%sffﬁgaep%;: SBSEEME L 5&&“@&%&%?5022{ ant and out put 11 1 ne
t .

br 1 ghi ness Lﬁéﬁ%u& w@ﬁ?&dlgw”ﬁé%ﬁ '@t’ﬁef%iﬁ:e‘t%eerﬁsﬁ%aceﬁcorﬁf%ﬁi?taﬁt
The nbHEBBh: afchseatkatakive, dctis ol 4 Dok eadbethiped’ soBasiie, Rt 7 (o

ConStéﬂtputting the multiplied value;

a fourth multiplier for multiplying the vertical
brightness signal non-correlative energy by a predetermined LJ
constant and outputting the multiplied value; | |

a first maximum value circuit which compares the output
of sald first; multiplier with the output _of-_said second
multiplier, and selects and outputs the larger one; | |

a first adder for adding the horizontal color signal W
non-correlative energy with the horizontal brightness signal
non-correlative: energy and for outputting the added result as ..
the_second comparative signal; - _ )

a second adder for adding the vertical color _signal O/
non-correlative energy'and the uertical brightness signal non-
correlative_ energy, and outputting the added result as the
third comparative signal; _ |

a second maximum value circuit which compares the output
of said third multiplier with the output of said fourth
multiplier, and selects and outputs the larger one.

a Tifth multiplier for multiplying the output of said



différent fromthe first constant and outputtlng %?grﬂ%LLLQLLﬁdeLestnt' a
fourth nultiplier for multiplying the horizo ri ghtness signal
non-correl ative energy by a predetermned fourth m(“‘\'n Frent
from the second constant .. and oaputtlng them““tl“m

fifth nultiplier for multiplying the rtical colot ighal®
non-correl ative energy by a predetermned fifth: constant and outputting the

Jul ti pl iegggheSitlaxintm Vaddle "84 £éwt £ by togreauttem anxteggmt'erah&a'

bri ghtness signa non-correl ative energy by a pre etern1 SI Xt h

const anpuapttednRyt tHY e e1p1{ed i efesgTY! hs atheveryh gu! tddttﬂ@faéwe

mul tiplying the vertical color signal non-correlative energy
predet egyign@ad; seventh constant different fromthe fifth constant and
out putting t he multiplied result; an eighth nultiplier for multiplying

the vertical arisfhitteaultipibér fon-malttpiying ¢ther ontput a of said
predeterm ned ei ghth constant different from the sixth const ant
and out pecondy waximun ivalwel chsenit byfarpredetermined uconistant vwandh
conpares the output of said first nultiplier with the output of said second
mul ti pl outputitdnge| dtes amul tiphied résultrgsr the afourdl i rcomparativei ve
si gnal

J signal.

(O , : _ .
~ 15. A brightness signal/color signal separating filter
according to any one of claims 1 to 11, wherein said cemparative
signal generating means comprises:

a first multiplier for multiplying the horizontal color
signal non-correlative energy by a predetermined first constant
and outputting the multiplied result; |

a second multiplier for multiplying the horizontal
Brightness siknal non-correlative energy by a predetermined ...
second constant and outputting the multiplied result; | )

& third multiplier for multiplying the horizontalﬁ color
signal non-correlative energy by a predetermihed third constant
different from-the first constant and outputting.the muitiplied
result; o _

a fourth multiplier for multiplying the horizontal

brightness signal non-correlative energy by a predetermined :

fourth constant different _frem the second constant and



a second maxi mum val ue circuit which conpares the output of said third -
nultlpller wWwth the output of said fourth nultlpluer and sel ects and
outputs the |arger one; an adder for addi said fifth

multiplier to the output of said spxth nmult ting the added
* C L M S* 64 result; a d maj‘m m““l“m t which
conpares the output of said seventh nul ¢ and whes out put of said
eighth nultiplier, and selects .and outputs the larger one as the
f our tbutpupeing thesmyltiplded mésult i plier for nmultiplying the output of
said second maxi nrum value circuit by a predeterm ned ninth constant and
outputting tae fiftthpmuddipdsien ﬁnrtuuatinlmﬂnscthparuertéqakyugolqr
tenth multiplier for nultiplying the output of said adder

pr edesernaheuonemrmm engngy A putRTedetersingd: fAfithy mms t he
third conparative si A _brightness signal/color signa

na
separ%manUtPPMtéPSag‘&ﬂ (ﬂ“ﬁdiitlbl% rpbticlains 1 to 11, -wherein said

conparative signal 'eneratl ans nprls a, first It| I|er fo
mul ti plyi ng Bhe Bd& gé%‘f E&E'\'ﬂ'#@gat i ¥ % @

p“ﬂkpfighgness fgfinal non-correlative energy by a predetermined

sixth constant and outputting the multiplied result;
a seventh multiplier for multiplying the vertical color

signal non—correlative energy by a predetermined seventh
constant different from the fifth constant and outputting the
multiplied result; B
an eighth_ multiplier for multiplying the  vertical
brightness' signal non-eorrelatire energy by a predetermined
eighth constant different from the sixth ~ constant - and &a
outputting-the multiplied result; _ |
| a first maximum vulue circuit which compares the 'output*';;;
of said first multiplier with the output .of' said second _
o/

multiplier, and eeleets and.outpute the larger one as the first
comparative.signal; | |

. a secend.maximum value circuit which comparee the'output
‘of - said third multiplier with the. output of sald fourth
pultiplier, and selects and outputs the larger one:

~ an adder for addiné the output Of'said'fifth multiplier
to the output ofusaid sixth multiplier and outputting the added



constant and outputting the nultiplied result; a second nultiplier for
mul tiplying the horizontal brightness signal non-correlative energy by
a predeterm ned second constant and outputting the nultiplied result; a

third multiplier for nmultiplying the horizontal colo I
non-correl ati ve energy by a predetermned third cons[lm“ﬂ"n “l Mlum from
the first constant and outputting the multiplied resuft;“a fodrth *

mul tiplier for nmultiplying the horizontal bﬁﬁghtness |5|gnal
non- correlattge energy by a predetermned fourth “:constant di ff erent
from énd const ant and outputting the nmultiplied result - a

fifth multipliep fQ[ AUl kbBimin"ehlBecinRitiviBbn &ipates it@B3butput . of said
non-correl ati ve energy by a predeterm ned constant ~ and outputtlng the

Tl PV EREH L 153 00 g{w'ew'my { G gaddl Pyihtn tal

bri ght ness- si gnal n- | ve ener y a predetermne ons ant and

out put t i gyt hesgmbwgi | ghd ©Oltpyts SRS NLAREeE P! bk @ls MiHd P! vm&-éme

vertical color signal non- corréTatlve energy by a predeterm ned

Seve”tr'ééﬁﬁ&?&tiv@'%ﬁi&ﬁﬂh fromthe fifth constant and outputting the
nultiplied result; an eighth nultiplier for nultiplying the verti cal

brightness siggal nindh GRITETAiee FBEmMY1 €VplPing’ ¢Hel dudpifl of  said

second maximum value circuit by a predetermined ninth constant

\;' amd outputting the multiplied result as the second comparative
signal; |

a tenth multiplier for multiplying the outpdt' of " said

adder by &a predetermined tenth constant and outputting  the

multiplied result as the third comparative signal.

\/l; 3 .
16. A brightness signal/color  signal separating filter .
accordiﬂg to any one of claims 1 to 11, .wherein said comparative
_Signal generating means ‘comprising: | =
\_ a first multiplier for multiplying the horizontal color

signal non-correlative energy by a predetermined first
constant and outputting the multiplied result;

| a second multiplier for multiplyimg the horizontal
brightness signal' non-correlative energy by a. predetermined
second constant and outputting the multiplied result;
| a third multiplier for multiplying the horizontal color

signal non-correlative energy by a predetermined third constant



ei ghth constant different from the sixth const ant and outputting
the nultiplied result; a first maxi mum val ue—trrcuit whi ch conpares the

out put of said first nultlpller with the outp mul tiplier,
and selects and outputs the multiplied result !H “mr" mﬁ arative

si gnal ; -66 - an adder for addi ng outpu salaw thsird nultiplier to

the output of said fourth nultlpller second maxi mum val ue circuit which
conpares the output of said fifth nultiplier with the output of .5 said

o e B Bh il bR 6 XShRLARE ph 8w BRBR AR nel Al T ERIERATT
out pug €ﬁ §a|d eighth multiplier and selects and outputs the |larger one 10
as the fourth conparative signal; a ninth mul'tiplier for multiplying the

output of sapd ?%Q‘thbhﬁxﬁ?ﬂéfmf@id il B16 9§h§nt i %Méﬁegyhe

multiplied result as a second conparative signa

mul tiprighthebsigighlali NthoredrE@ldt Pye SéhergeCBd EBXipREGe A MELRéd CUi

by a predeterm ned constant and outputting the nultiplied result as a third
fourth constant different from the second constant and

outputting the multiplied result; _ |
- a fTifth multiplier for multiplying the vertical color

'signal non-correlative energy by a;predetermined constant and \y}
outputting the multiplied result; | - -
a sixth multiplier for multiplying the vertical
“ brightness—signal -non-correlative_eneré& by a predetermined
constant and outputting the multiplied result; _
a seventh multiplier for multiplying the_verticai color s
signal non-correlative energy by a predetermined seventh %J
constant different from the fifth constant and outputting the N
multiplied result; | | | | T
‘an  eighth multiplier for -multiplying the vertical U

brightness signal non-correlative energy by ‘a_.pxedgte:miﬁed
eighth constant different from the sixth constant and
outputting the multiplied result; ,

& first maximum value circuit which compares the output
of said first multiplier with the output df sald second
multiplier, and selects and outputs the multiplied result ﬁs
the first comparative signal;



conparatiVve signal. 17. A brightness signal/col our signal 20 separating
filter according to claiml1, 2 or 3, wherein said nithBFTe+aLLyg\SESL?y
extracting means conpri ses: (a) a first horizonz

non-correl ative energy extracting circuit for extrac @( // nt al
col or signal non-correlative energy from the conpo Wﬁ
television signal, the first del ayed conposite col or t el evi si'on ssi

and the second del ayed conp05|te col &6 =television signal; (b) a
second horizontal color sign non-correl ati ve energy extractin

circuit for extracti®p dforRrddbngatheopatpusi gfasaighithird el ative
Por i Zont Al MAEIRIHER to (e SutRSh b Paid: Fourthc R RIRLLRA ng ol rbui ¢
from the  composi te 8 a%%m&?tg%:éﬁs R Evangﬁgﬂﬁé‘” kit  siapgitre
ol or 1ol ot sytrut e haid il ey %’ci‘élé?%ﬁ Pk SReifbpie B ¢
ol or s PonEeiRl BIHGN ULEOM 100, ShiCbblerts ShY Botpite L’-{’fée%vﬁﬁ%.é‘k
signal, therd, st delayed conposite color television signal,
a third maximum value circuit which compares the
_&J' output of said seventh multiplier with the output of said .
| eighth multiplier and selects and outputs the larger one
10 as the fourth comparative signal; ]
a ninth multiplier for multiplying the output of
said adder by a predetermined ninth constant and
U 1outputting the multiplied result as a second comparative
signal; | _ :
15 - a tenth multiplier for multiplying the output of
said second maximum value circuit by a predetermined
L ‘constant and outputting.the multiplied resu;t as a third
comparative signal. | | -
17. A brigh-tness signal/_colo\;r signal
20 separating filter according to c¢laim 1, 2 or 3, wherein

said non-correlative energy extracting means comprises:



and the second del ayed conposite color television signal; (e) a second -
vertical calor signal non-correlative energy-exLLacLLng_QLLEHLL_;or
extracting second vertical color signal non-correl ati ve energy
the conposite color t el evi si on signal and ' m mﬂﬂw mHm
conposite colour television signal; ,(f) a vertica a
non-correl ati ve energy extracting ci it for extractlng vértfcat 5

bri ght ness signal -non-correl ative enérgy fromthe conposite col our-

tel evision signal and the second del ayed conposite col our television

signal . 18. (A)brieghtfiasst digriddwtdburcsignal stgnal at hof-tiorr@n saoas di ng
to claiml7, wherein said 10 conparative signal generating means conprises:
a fir%ﬂenﬂYthngcﬁﬂnzlnﬂndqigﬂfgrtexxtactinﬁofizotthbrmzhmtarﬂqbror

non- correlatlve energy by a predeterm ned first constant and outputting the
nul t i $18BALr eshon-correlative energxorfroml ttheiercomposiite pl \doipr he
hori zont al  brightness signal non-correlative energz by a predeterm ned
secontelekisd 3@&!ﬁ}ﬁ$ﬁ3¢ﬁi4¥?ﬂl%ﬁﬂ?@% e caloni television er

the econd 20 hori.zontal col our si nal non-correl ative
Lg;rdﬁitlgiylng e second delayed compositeg color television

signal;

(b) a second horizontal colof- signal  non-correlative
energy extracting circuit for extracting second horizontal .;J
color signal non-correlative energy'from the; first delayed
composite color television signal;

(c) a horizontal brightness signal non-correlative
energy extracting circuit for extracting horizontal brightness
signal non-correlative energy from the composite color o
television signal, the first delayed composite color television
signal and the second delayed composite color television -..
signalf

(d) a first vertical color signal non-correlative energy W
extracting circuit for extractiné first”veftical color signal
non-correlative energy from the composite color television
signal, the first delayed:composite color television signal,
and the eecohd'delayedﬂcomp031te color television signal;

(e) a second vertical color signal non-correlative
energy extracting circuit for extracting second vertical color

signal non-correlctive energy from the composite color



predétermined third constant and outputting.the nultiplied result; a fourth
multiplier for nultiplying the horizontal brightneszﬂiigﬂgL/DQHLCOLFekative
energy by a 25 predetermined fourth constant differ romthe seco
constant and outputting the nultiplied result; m\m uﬁﬁ

mul tiplier for multiplying the first vertlcal color ; M“‘ ative
energy by a predeternmined fifth constant _and outputtlng t ke tull I ed-
result; a sixth multiplier -for nulflﬁPy|ng the vertical brlghtness

signal non tive .energ 1 8 ant and
uPnot 1 hoERTENERan RABRRLLAY o AR L ATRACHERBORIRY A
second vert I Jon- correlatlve energy by a predetern1ned
sevent h cong g%t§§% ns%ﬁﬁﬁq%ng the multiplied result; an eighth
~nultiplier for multi R‘%y'w vért calVGHfi%?é égl#%i a3 nRbn x elative

non-correl ati ve energy a predetermn onst ant ferent  from

the sixth ehepgylidixtratttiny/ ditduitd £ éxtiasting ﬁéiﬁﬁbala first

maxi num val ue circuit which conpares the output of "said first multiplier-
W th thesoubpighthesti &itand thon#ddmteXativedenetgyt rondtoie puts the

| arger one as the first conparative signal;
composite colour television signal and the second delayed
. composite colour television signal.
LJ . 18. A brightness signal/colour signal
separating filter according to claim 17, wherein said
10 comparative signal generating means comprises:- - ]
a first multiplier for multiplying the first
horizontal colour signal non-correlative energy by a

predetermined first constant and outputting the multiplied

k/
. result;
15 : a second multiplier for multiplying the
horizontal brightness signal non-correlatiye energy by a i~—l;
L predetermined second constant and outputting the

multiplied result; _
- a third multiplier for multiplying the second
20 horizontal colour.signal non-correlative energy by a |
predetermined third constant and outputting the multiplied
result; _ |
a fourth multiplier for multiplying the
horizontal brightness eignal non-correlative enefgy by.a
25 predetermined fourth constant different from the second |

!(' constant and outputting the multiplied result:;



a second maxi mum val ue circuit which conpares the output of said thi‘rd

k]

R4

nmultiplier wwth the output of said fourth nultinplf{ F uﬁﬁk and
outputs the larger one; a third nmaxi num val ue ci riﬂll“'ml mﬁ m,es t he
output of said fifth nmultiplier with the output of *safd 'sixXth snultiplier,

*

C L M S 70 a fourth

and sel ects and outputs the Iargerﬁggf as the third conparative signal;

out put of sald seventh nmultiplier with the output of said eighth

mul tiplier,
nultlplylngath

mum val ue circuit which conpares the

%ﬁ%ﬁ#@%ﬁ“ﬁé@#ﬁﬁiﬁ%ﬁ%@ CArRY [Yentleal’ 1"

ggggﬁéibgggpa ati've S|J%§¥é&g£*%$t nu#?i 'htl gi%%ﬁégﬁiﬁwngafﬁgggutput

of

outputting the

&8h tﬁwﬁwdhéﬁﬁufﬂq% %ﬁ rﬁ&ufiﬁyiagp}@gﬁ@ywnned constant and

resu t as t ourthe ‘conparative signal.

19.

A brightnegs Sgﬁmi/ GRhPELpFL &2l PofePmuRti PAyiingt er ﬁféordwﬁtieai' aim

17, wherein said conparative signal generating means -conprises:

nU|tb?lghtnb@sfﬂdigﬁ&lﬂfﬁbﬁ*ﬁbftéb&tb@éléﬁétﬁb by a predetermined

sixth constant and outputting the multiplied result;

a seventh muitiplier for multiplying the second vertical
color signal non-coirelative energy by a.predetermined seventh
constant and outputting the multiplied result; . |

an eighth ﬁultiplier' for multiplying ' the vertical

. brightness signal non-correlative energy by a predetermined

eighth constant different from the sixth constant and
outputting fhe multiplied result;

a first maximum value circuit which compares the output

of sald first multiplier with the output of  said second

multiplier, and selects and outputs the larger one as the first,n

comparative signal;:

a second maximum value circuit which compares the output
of said third multiplier with the output of said fourth
multiplier, and selects and_butputsrthe larger one;

a third maximum value circuit.which compares the output
of said fifth multiplier with the output of said sixth
multiplier, and selects and outputs the larger one as the third

comparative signal:

a first

¥



' . .. i . . . .
color signal non-correlative energy by a predetermned .first constant
and outputting the multiplied result; 'a second multipHer—Fot

mul tiplying the horizontal -brightness signal non-coryr
predet er mi ned second constant .and outputting the nulti l b ﬁmnmﬁﬁl h| rd
mul tiplier for nultiplying the second horizontal cdfor

non-correl ati ve energy by a predetern1ned ird constant and outputtlng the
multiplied result; a fourth multiplier

by & prodetorf f#é%r"f%*ﬁ?ﬁf? '}"i"isng?*aﬁ?t S s A on LSS Ehe GuEpit
constant op Bt ALILREY G TSI PLESF1ERSHRE Rdald N B! (g1 aeT ol ghen

mul ti pl yI'ng S|gna non- cor ative energy

predet et g Bed i fa, GG 801 o o0 Bh P phiEs! B Mg Yhaeoul L o

si xth t|p Y or vertic tness signal
non-correl ative @nq{ﬁtﬂymﬁlﬁﬁﬂféfrf%ﬁeﬂuitlb ty‘lQikStﬂ{E GepeYt PeEt i Bajhhe

multiplied result; a seventh nultiplier for i pl'ying the 'second verti cal

col or Si §Babn@ N 1R Rkt VAU N1 Sdu LY Bypaeée'b@!é’ﬂém:féﬂlswﬂﬁsﬁﬂﬁt and
outputting the multiplied result; an eighth wmultiplier for nultiplying

the veodtutpatting the multiplied result as a second comparative

signal; _ _ _ .
_g; a tenth multiplier for multiplying the output of said

fourth maximum value circuit by a predetermined constant and

- - =

outputting the multiplied result as the fourthe comparative

signal.

\, 19. A brightness signal/color signal separating filter -
according to claim 17, wherein said comparative ..
signal generating means - comprlses.

a first multiplier for multiplying the first horizontal“-

\_ color signal non-correlative energy by a predetermined first

constant and outputting the multiplied result; h

a second multiplier for multipiying the horizontal
brightness signal non-correlative energy by a predetermined
second constant and outputting fhe multiplied result; _

a third multiplier for multiplying the second horizontal
color signal non-correlative energy by a predetermined third

constant and outputting the multiplied result;



bri ghtness signal non- correlatlve energy by - a 'predetern1ned consTant*

different fromthe sixth constant and outputt|ng——%he—#u#%+g#+ed—+esult a

first maxi mum value circuit which conpares the Lrst
multiplier with the output of said second ]“mu !HBE“% cts and
outputs the larger one as the first conparatlve M naxinum
val ue circuit which conpares the ouTfdt of said third nultiplier Wt h
output of said fourth multiplier and selects and outputs the |arger one;

a third maxi numvalue circuit which conpares the output.of -said fifth

multiplier \@thlPourth QMiDsiplDér SPo AlXthpI¥ihgh! ithle HYTSALE4E and

outputs the larger one as the third conparative signal; an adder for

addi ngrighetnees pyigmil Iron-correbativeuehepkyeby ta Ppredetéminedf
said eighth nultiplier and outputting the added result; a ninth

mul t i fouethf or constiarityi nif fferent pufrok_sthe ssecondnuconstamnt ue andcuit
by a predeterm ned constant and.outputting the multiplied result as the
secoreutputting ithe sujitdplied aresuktttiplier for nultiplying the output
of said adder predeterm ned tenth constant _and outputting the

b
mul tiplied résurfyifégl m&mwaMamultmlmgsathe first vertical

color  81gnaI non-correlative eneggy by a predetermined fifth
constant and outputting the multiplied result;

a sixth mﬁltiblier' for multiplying the vertical =/
brightness signal'”nbn+c0rréiaf1ve energy by a prédeté;mined “
sixth constant and outputting the multiplied result; | |

a seventh multiplier for multiplying the second vertical
color signal hon-correiative energy by a predetermined constant
and outputtiné the hultiplied result; ' - v

an eighth multiplier for muitiplying the vertical
brightness signal non-correlaéive'energy by a predetermined . L
constant different from the sixth constant and outputting the
multiplied result; o | . /

a first ﬁaximum'value circuit which.compares-the output.
of said first ﬁulfipllef with thé: output of said second
multiplier and'selecfs'and outputs the 1argef one as the first
comparative signal:i . |

a second maximum value circuit which compares the output
of said third mnltiplier with output of said fourth multiplier.

and selects and outputs the larger one;



-~

20. A 'biightness signal/color signal separating filter according

to claim 17, wherein said conparative signal generating neans—cenprisesT a
first multiplier for multiplying the horizontal color,siﬂnal “H)'
t he

non-correl ative energy by a predeternined first const anl B‘W&H‘!}H&‘M
mul tiplied result; a second nultiplier for ny%tiply?ng e

bri ghtness signal non-correlative energy by a predeterm ned second const ant
and outputting the multiplied result; | 111111113111111111111111 a third
mul tiplier foranthiiird yaxine vedamnd frcuyonihichotéompargsalithe output
non-correl ati ve energy by a predeterm ned third constant and outputting the
mul ti plof ngsagdul £ifth omultipltenm| ivith orthel toptputg offe Isalidcorsixtth

bri ghtness signal non-correlative energy by a predetermned fourth
const amultiipldesrnt and gelecks ant Qutrutssthetlargay opep&s ithe tthird
multiplied result; a_ fifth multiplier for nmultiplying the first vertical
col or SOPRATASAVEsSIENALiive energy by a predetermned fifth constant and
outputting the nmultip]jed result; sixth nultiplier, for . multiplying
the vertical @Brig s fan gpd -cfh?el%?*?@gengfgysﬁﬁdza sevedth

DL et et " Y R LB e TehERY WLt Sana

outputting the added result;

e a ninth multiplier for multipiying'thé 6utput of said
~ second maximum value circuit by a predetermined coﬁstant and
outputting the 'multiplied result as the second cdmpafdtivé
* signal; | | | |
a tenth multiplier for multiplying the'butput of sﬁid
" adder by a predetermined tenth'coqstanf_.aﬁd 6utputting the
multiplied result as the fourth comparative signal.

20. A brightness signal/color signal. separating filtef;
according to claim 17, wher.ein. said comparati\}é |
signal generating means comprises:

a first multiplier for multipl&ing the horizontal color
signal non-correlative energy by a predetermined first constant
and outputting the mulfiplied result:. _ |

a second multiplier for .multiplying the horizontal
brightness signal nqn-correlative_enérgy b& :a pfedetermined

second constant and outputting the multiplied result;



color signal non-correlative energy by a predeterm ned seventh constant -
and outputting the nultiplied result; an eight |

mul tiplying the verti cal brlghtness signal no i ve energy by a
predeternmined eighth constant different from ,ﬂﬂm iw '! ”ﬂ,’tstant

and outputting the nultiplied result; a first ma t which
conpares the output of said first tiplier to the output of said
second mul tiplier, and selects and outputs the | arger one as the first
conparative signal; 111111 11211211212171211712121171 11121 * C L M S * 74
an adder fo® thrﬂgmuhﬁiahisatfer sl iplviinegnfihe #eepndchordzonted: of
said fourth multiplier; a second maxi mumvyalue circyit which _co ares t he
out GQLF s%t’rﬂ‘?*f?ﬂnnﬁPFFﬁi‘-PE”ﬁn eRergy Xm Bt Rpe %1?%!"3#5399 mdhditd i er
and sel ects, and out ger e.as. the thiyd conparative S|gnal; a
thlﬁ&qﬁ$&QﬁHﬂ$%J%g fEﬁ ﬂ“&%ﬂﬁéﬁi&%rﬁ?s%ifput of said seventh

out puts | FFEl “%*t?ﬁ?ﬁrsa?? o AT P p6E, BBR13ERERY O
sal AN dYs 2 QiéﬂﬁierHbﬂegoﬂkﬂiﬂti%s%ﬁ‘%ﬁ“té’“tﬁ@&eﬁ:@%ined

fourth constant different from the second constant and

outputting the multiplied result;

a fifth muitipiier for muitiplying the first vertical -

color signal’non-correlatiie energy by a predetermined fifth
constant and outbuttihg the multiplied’result}' |

a sixth multiplier for multiplying the vertical
brightness signal non-corrélative energy by a predetermined
sixth constant and outoutting the multiplied result; -

a seventh'multiplier'for muitiblying the second vertical
color signal non-correlative energy by a predetermined seventh

constant and outputting the multiplied result;

an eighth multiplier for multiplying the vertical v

brightness - signal non-correlative energy by a predetermined
eighth consfgnt different from the sixth constant and
outputting the'multiplieﬂ result; B

a first maximum value circuit'which'cOmpares'the. output
ot. said first multipifer to the output of said second
multiplier, and selects and outputs the larger ome as the first

comparative signal;

+



-

nultlplled result as the second conparative signal; a tenth nmultiplier for
mul tiplying the output of said third HHX|nun1vaIue circuit by a
predeterm ned tenth constant and outputting the nultiplied resul t as
fourth conparative signal. 21. A brightness si gnal/cml il l ﬁll "mL
extracting filter according to claim17, wherein said I
generating nmeans conprises: a first addga for addi ng the first

hori zontal color signal non-correlative energy w th the horizontal

D gt ness, o1 9", BNGRO o et M otk Ge sk Ry bhBf! MuitiE spr |
second aggee %OBuQ %tn%ftgﬁi dﬂ) &i | gplor si gnal non- Qorrelatlve
h l? a %srl ght ness 'si na’[

energy w rizont hon-correl ative energy and

for outputtingg LRRe Padﬁﬁdaqum difdit W%n.éﬂﬁpag@%“&ﬂé%uédaét

vertical color signa non-correl ative energy Wwt vertica

col or bréghtggsa SikaPth NBAPIYH | VA1 A EHe 2Bt LOULRUL Bl 1 e

result as the third conparative signal; a fourth adder for adding the

EecoRg el tiph erGOlapid %&@@wmwﬁiﬁs VEhéNBd e bhet B8 ‘tie itddlrd
ri ght ness

conmparative signal;

‘a third maximum value circuit which compares the output

\;. of said, seventh multiplier with the output of said eighth
Omultiplier, and selects and outputs the larger one. )

‘a ninth multiplier for multiplying the ohtput of said

adder by a predetermined ninth constant and outputting the

multiplied result as the second comparative signal;

(Y a tenth multiplier for multiplying the output of said
third maximum value circuit by a predetermined tenth constant
and outputting the multiplied result as the fourth comparative
signal. ' . -

-

21. A brightness signal/color: signai ~extracting _'filter
aécording to claim 17, wherein said'comparétive
signal generating means comprises:

a first adder for adding the fifst horizontal. colér
'signal non-correlative energy with the horizontal brightness
signal non-correlative energy and for outputting the added

result as the first comparative signal;



signal non-correlative energy and for outputting the- added resdlt a
first multiplier for multiplying the output
predeterm ned first coefficient and outp i ed result
as the second conparative signal; a second rru Mlj M'ﬂ’oplyl ng the
out put of said fourth adder by a predeter eff|C|ent

and outputting the nultiplied result a§5%uafourth conpar ati ve signal .
A color signal/brightness signal separating filter according to clalm

1111111 111117 1199000 194995 1598 "0 a8TAE) Ehel' TR eFTUSET | galor e,
for Qg "L e DRLLFOO Bhor ! A1 A 4RB! | WBIAOIEA 2ERiRLgY W LD

t he ho SSsrgnal non-correlati ve ener putting
the a es gﬁp@é@t 8 ¥ gnalo,u 1 ti for
nultlgﬁ di lﬂgnqéseco % %gélzonta hic‘oIoP ﬁiﬁ %§g1c£§%eﬂééégé
energyeQQﬂt, a predeterm.ned first coefficient; a -second nmultiplier for
.multiplying the horizontal brightness signal non-correlative energy by a

predeterninedg third adder for adding the first vertical color

signal non—correlatiﬁe energy with the vertical color
brightness signal non~corre1at1vé energy and for outputting the
addéd result as the third comparative signal; , v
a fourth adder for adding the second vertical color
signal non-correlative -energy with the verttcal brightness
» signal non-correlative energy and for outputting the added
result;
a first multiplier for multiplying the output of said QD
second  adder by a predetermined first coefficient and |
outputting the multiplied result as fhe second - comparative

signal;

a second multiplier for multiplying the output of said W,

fourth adder by a predetermined second 'coefficienf- and
outputting the multiplied result as the fourth comparative

signal.

22. - A color signal/brightness signal separating filter
according to claim 17, wherein said comparative

signal generating means comprises:

-



Tw

second cbefficient and outputting the multiplied result; a first maxi num
val ue circuit. which conpares the output of said first miltiplier with the
output of <Said second nultiplier, and selects and out uts the |arger
one; a second adder for adding the first vertlcaUH llP"lﬂJ”m
non-correl ative energy with the veLk, al brightn orrel ative
energy and for outputting the result as the th|rd conparatlve
signal; a third nultiplier for, nultlply|ng t he second vertlcal col or signal

the %’[{?L?f'eéeé?ﬁr%yt bt PR LR B LR bR ERgn el Seidd | o3
coct 11 BFERRLaHORGESIRERY R, %%%W%%Y e, ah°§f§§§%§&d BE3 eihsh e

Circ“'%iﬁ?hih noAT dér%e 6%7 f” é@t %Ei guts \ m#dﬁéd“th

the ou of said our nul ti ects arger

one; ﬁi% gglgh@ T@f&f”bdﬂﬂéféﬁﬂQémhféﬁhP“tp“t of sald maxi mum val ue
y f

CIrCUIt a predeterm ned coefficlent and 5 outputting the

multiplied resglt 3prdte SHRARAPINEYAT e € mh DESP1y Engl X1 'ith@“' t 'd@dcﬁ{d for
mul tiplying the output of said second maxi mum val ue circuit :

predetkorigefitalxt hcolor 'signal non-correlative energy by a

predetermined first coefficient;
i\; a second multiplier for multiplying the horizontal
brightness signal non-correlative energy by a predetermined
second coefficient and outputtiné the multiplied result;
a first_mgximum value circuit which compares the output
of said first multiplier with the output of said second
Y multiplier, and selects ahdloutputs the larger one;

a second adder for adding the first vertical color
signal non-coriélative- energy with the vertical brightness
signal nbn-correlatiVe enérgy'and for outputting the added ~ -

\_, result as the third comparatiie signal;

a third mhltiplier for'muitiplying the second vertical
color signal non-éorfélative energy by a predetermined third
coefficient'and_outputting the multiplied result;

a _fourfh ‘multiplier for multiplying the vertical
brightness: signai 'noh4correlat1ve.enefgy by a “predetermined
fourth coefficient and outputting the multiplied resulf:

a second maximum value circuit which compares the



coefficient and outputting the multiplied re ourth 10 SR

~conparative signal. 23. A brightness S|gnaI/ na separatlng filter
according to any one of the preceding clains, mn ng nmeans for
- producing, fromthe separated col or % nal an ”lgnal a

bri ght ness signal and outputting 15 t'He Said brlghtness sfgnal- 24. A

bri gneRERut, o ap sl Sl M BEPEGR kitn b B HE A nden

const g t aphiedh! anefore descri bed
with re g’n &%ﬁ&d%éﬁgﬁﬁs@'ﬁ#ﬁgk Eh |gur and 17-19 of the
aCCOWDanyl 130 f?iﬁ’m 1061 t £51 1Yy | £68 VinS1 €8pi 938V ¢he Qﬁiﬂtﬂiﬁ‘%ﬁ @aight ness

signal /col or signal separating filter according to any one of the preceding
cl ai Mhaximum value circuit by a predetermined fifth coefficient and
5 outputting the multiplied result as the second comparative
signal: . _ _
a sixth multiplier for multiplying the.output of.said
second maximum value circuit by a predetermined sixth

coefficient and outputting the multiplied result as the fourth - )

10 comparative signal. | _ _ b
23. A brightness signal/color_signal separatindhfilfer
. aceording to any one of_the'preceding claims,.fﬁrrher
comprising means for producing, from the separated cblbr signal
and the composite_signal, a brightness signal and ousputting | —~
15 the said brightness signal. . | . o
24. A brightness signal/color signal separating filter
for separating the brightness and color signals in a composite S—
color television signal constructed and.arranged to operate
_ _ "

~substantially as hereinbefore descrihed with reference to and
20 as illustrated in Eigures 1-15 and 17-19 of the accompanying
drawings.
25. A televisien receiver ineluding a brightness
signal/eolor signal separating filter aecording to aﬁy one of

the preceding claims.




