PATTERN; ADAPTI-VE DI G TAL CCNB FI LTER FOR SEPARATI ON OF. LUM NANCE AND. CCLOR,
CCNPCNENTS IN A VIDEO SI GNAL The present invention relates to a.. .. «
pattern-adaptive digital comb filter which separates |uninance and color
(chrom nance) signals by adaptive conb fllterlng accordlng to the
correl ati on between upper and | ower horizontall scanning lines of three
successive horizontal lines, when the |um nance and col or signals in an

i nput video signal are to be separated. The invention is particularly
useful in high definition television. In a conventional color TV, the
process of separating the input, video si.gnal into the |um nance and col or
sifgnal is essential and this.grocess.is carried out by a conventional conb

filter. In digital cBRETERNrAPAETONE DICA TAL COMB 3 FQRIﬁﬁRAﬁ%T%PH
and ED- (Extended Definition) _televisions requiri def|n|t|on
Particul ar, the ef { LEFekPRERAREE, AR BBLCR: CONRORANES 4 AORdiE S SHENAD
required. Cn the other hand, the conb filter is used on an_assunptlon t hat
t he phase of color signal. i-s inverted every 1H (one horizontal 'scanning

period). That is, th@hé”??&%é%¥'9ﬁv8kt&%ﬁ ¥ Qg%ei' Rty iR NS (R onal

Tel evi si on Systen1Cbnn1t
: digital comb filter which separates lumlnance and .color

_ (chrpm;nance)_SAgnals-pyzadapt;vefcqmp;f;ltgrzng_
according to.the bérrelét;on'between ﬁppgr and lower
— | o horizontal_scannipg_ligés of three_subcg;siva b§fizontal
 lines,“when the luminapqggand color signals in an input
video_signal_are_to bggSeparatéd,_The inventibn_is
particularly useful inrhigh_definitign television.
In a conventional gqior TV, the process of
separating.thé input.video signal into the luminance and
~ color signal is.éésghﬁigl_aﬁd th;s process is carried
out by a;convehtiona; p@mb{fi;ter.‘_
| In digital pploritelevisionS'such gé'ID (Improved' -
U _ __hDefinitiqn) and ED (Extended Definition).televisions
requiring.highﬂdefinitién, iﬁ particulax,.thg_efficieﬁt
separation of.the 1uﬁinanqeland color siépals is.
required.. . - - |
On the other hand;.thé,cpmb filter is used on an
aséumption that.the.éﬁésé7of'color signal is inverted
_every 1H.(ohe hqrizohtal:scanning period). o
. That is,_the_intg#%gaying of the video signal in

NTSC (Nap}qnai'Te%evgsipn_system Committee) way



2 corresponds to this. Also, the signals before and after 1H nust be
simlar. Fig. 1(A) and (B) are conventional circuits for separatlng the - -
| 'um nance and color signals. A circuit showm in Fig. 1(A) is largely
divided into two parts: one is a 2H conb filter 1 including first and
second 1H delays la and | b, an adder 1lc, fhrst and second half-anplifiers
(50% attenuators) 1d and 1f, and a subtiacter le; and the other is an

out put stage 10 Vj he | um nance and color signals, including a
band pass fi19% é&%é§2§5§059 gﬂd%lay 104, and a subtracter 106. Referring to

Fig. 1(A), when It V, g I hi gu NyeNpuUt port
101, the dlgnnﬁhfg&eoééfg%g Rafé 2§£§§é e hf?ﬁktgg gpfgtb%H delay la

~and is subsequgiitlar.applied to the second. 1H delay |.b, the - adder le, and
the delay 104 in the output stage 100. The second 1H delay |b del ays the

1H del ayed video mignal (RNc&n@O(B) byrd HebAvenevbaal ac2edelkay ebyyi deo -
signal to the adder” 1C. Then, the adder 1c adds the 2H del ayed vi deo si gnal

to the |nputsepkxaummgm&heThamlnsnca aedy yollep signalsin which | um nance
and color signal levels are added to each other by the addition of two
vi deo 5|gnals ‘W t&h aimwummmsmMMme;n Flg 1(A) is largely divided into

two parts “one is a 2H’ comb fllter'l lncludlng flrst and
second 1H delays 1a and 1b, an adder lc, first and
" second half- ampllflers (50% attenuators) 1d and 1f, and
'a_subtracter ie; and the other is an output stage.loo |
for providing the luminance and color signals, including
'a band pass filter {BPF) 102, a délay 104, and "
subtracter 106. | | ' |
"Referring to'Fig; 1(a), ﬁhen a atgitai video signal.
is’ -applieé t-hrough”an'iixpﬁt poi.ft'_ 101, the digital video
'signal is delayed by .1H in the first -1H-"dé1ay'1a and is
subsequently applied to the ssconahiﬂrdelay 1b, the -
" adder le,.and'the'délay'104'in the output'stégs 100.
'The.secona'1deelaY'1bzdélays the QHQGeIéYed uideo' o’
‘signal oncefhore by 1H to‘proviae:a'ZH;delayed'video
siénal to'the'adaér”lc{““ | | |
Then, the adder ic adds the 2H-delayed videod signsl
to the input'vidéO'Signal. .
That is,'s néwiviaeo"Signal'iu'wﬁich luminance and
color Signal'levsls'sre"aaded'to esch"othef by the |
addition of two video"signals with the.samo'phase,

appears at the output terminal of the adder lc and is



appears ‘at the output termnal of the adder 1c and is '3 provided to the-
first half-amplfier 1d. At this tinme, the first half-anplifier 1d decreases
the | evel of the new video signal by half. Thus, the video signal, with a-
| evel at the average of the present input videp signal V level and the

2H del ayed video signal level, is applied to the subtracter le. The
subtracter le subtracts the avera V|deo S|gnal frontthe 1H del ayed vi deo
signal VH to renBFevife égkq t he NTSC way, on

the other hand, th f th i b f i

H Phel nverse of ¢ tg’tlﬁe OO %2@&% TS Y o G bhgb et
2H del d and t t t , While th
phasgsag:ca tﬁg coltaglr psréé%a so%l‘oat% %chf‘#%agdl%ﬂdleoﬁgl gnar® vH alnd?t hee
2kt del ayed video si gigh,gVHR QI Jl'hf‘eogeo%?alo“ it 69! v sl 9Ral %h&f abBfage

1H- del ayed and the preseﬁt i nput” Vi Hal's are opposite :
substracting theqgveioedJddlfR0 iSifRa deéE“§f§h£i+¢“iéW€ﬂ Xh@eﬁhé'gna| VH

under . an assunption that the |um nance signal Tevels of the video signal s
before and 2H-delayed video signal level, is applied to the
. subtracter le. .
| The subtractertte.subtraots_the averogg_video signal
: from the iH;delaYed'videoﬁsignal VH toiromoye the.
— o -lumlnance signal components _.t
In the NTSC_way, on ‘the other hand since'tpe phases
of the vidoo-sigﬁals before and after 1H_are_the inverse
of each-other,-tho_phases_of_the color,signals of the
ZH—delayedsand the preéent.input video signals are the
~same,.while_the'phases of the color signals of the
iH—delayed video oignal-VH and the 2H-delayed video
éignal VHH or the:phaées:of-the color signals of the -
IH-deléyéd and the presont-inﬁut video signals_ore '
\_ ©  opposite. . | | |
BY_substracﬁing{;he,avg:agea.video_sigoal from the &
1H-delayed videoisignaLtVﬁ_under'ao:assumption_that the
'lﬁminance éignal_léVéls,of the video signals before and
”after-lH.aro almost,equal-to eaoh othor,lthe lumioance
‘signal components-aregconqelled ahd'only.thé sum of the
-colorx signal.level_appéarqoat théfoﬁtput terminal of the-
.subtracter le. |

Therefore, the~§eoon¢.hali—amplifier_1f'provides the



after 1H are al nost equal to each other, the |um nance signal conponents
~are cancelled and only the sum of the color signal |evel appears at the -
output terminal of the subtracter le. Therefore, the second hal f-anplifier
1f provides the ‘4 averaged val ue of the color signal levels of the

2H- del ayed vi deo VHH and the present input4video signal by decreasing the
sum of the color signal levels to one half. The output of the second

hal f-anmpl i fi efvdfaded! vaEset b€ ERLOEOBbENAL gARIPYBOBLE bifl taked in a
vertical direction and a conplete color signal Cis finally provided from
the BPF 102. 2-ddlisyéd neidébeviiPFadf2thaspeesentyihpatsivideb. wiilgnal t he
color signal band in a horizontal direction. A so, the delay 104 del ays the
1H del ayed vildedlet gemsingl tiye aswnnefthhe cotorspbguslt devkdsdeloapreaken
for the generation of the conplete color.signal C through the

af orenment i onédlcf-rcuits, to provide the 1IH del'ayed video signal VH in ,
synchroni zation with the color signal .C._Then, the_subtracter 106 separates

and provi des onl y"RhePVERThaRE LR gharoRdphalfintrRtifhgTi A éormdsisgnal C
the‘color“signal'componentS'ﬁilterea in a vertical
direction and é comb;ete color signa;'c ié finally_
pro§idéd'frbm the BPF 102. _'

At this:time,“thé BEF 102 pagsesféﬁliiéhe signal
within the color signal band in a'hérizontal-dirgction. v

'Aiso;_ﬁhe'aélay 104 aelays7tﬁéiin;dé1ayea video
signél'VHibY'a timé"fhét*ddrrespondéﬁté—the delay taken -
for the genéfétion'of the complete délorfsignal-c |
through the aforeméntioned circuits, 'to provide the
'1H4delayed"video'éignal VH in-synchrdnization-with thé
color sigﬁai“Cﬁ

'Thén, the subtracter 106 separates and provides only
the lﬁminahcé'signél ¥ by subtracting the color signal C
from the 1H—delayéd (ana further de;ayéd) video signal. O

In this Way)'théiihput digital video signal is |
separated into the &iéitél lumindnce signal Y and color .

- éignal c. . . )

At tﬁis time;.the comb;filtering performed bylthe 2H
dombjfilter-liméans’the*separation 6fpthe?color'signai
cdﬁpdnents”from the input video signal and the delayed
video signal by a predeéermined time, while cancelling
‘the luminance signal components.

As described above, the circuit shown in Fig. 1(a)



4

fromthe- 1H delayed (and further del ayed) video signal. In this way, the
input digital video signal is separated into the digital |uminance signal Y
and:color signal C. At this tine, the conb-fiLt%ang performed by the 2H
conb filter 1 nmeans the -separation of . the color signal conponents fromthe
I nput video signal and the del ayed video signal by a predeterm ned tine,
whi | e cancelling Bhe.Haparatﬁethegdamlmampenendscolor sighalge foombslre input
above, the circuit shown in Fig. 1(A)  -5- cam.separate the |um nance and
col or signals f r oinidiee isdignal/i deo signal. But, if a vertical transitionis
occurring across the three 5 successive hor i zont al scanni ng li nes,

unwant ed phenonena such as cross color and.dot. dlsturbance are. generated by
the circuit shown |n FI% & ; % i,s ,anot her - aration circu

| ui nance and 10 BO&rolispgNe F§1EéﬂpF 8 ﬁ@téﬁnaaﬁpPFFE FENGoAETPAE &N e Shree
Referring to Fig. onpris first_and sef

del ays 2a ard % éﬂg'deisfdtv(ﬁ shaflﬁﬂﬂLQS smnﬁnr%t fﬁﬂﬁsSemnte pﬁenomena
hal f - arrpl ifiers 2%{1%%?8@‘ CrgigsAgofg%paﬂg osceld%(étﬂu%a%éé: laxl;e :ae%lei%ted by the

conprises first-
circuit shown in. Flg. 1(A)

Fig 1(B) is another separation'circuit'bf luminance and

o 10 color signals coﬁprieing an_adaptivq 2H comb filter.

Referrlng to Fzg 1(B), a 1lH comb filter 2 comprlses first
and second 1H delays 2a and 2b, ‘subtracters 2c and 2d, and

first and second half-ampllflers 2e and 2f.

15
An adaptive'selection circuit 3'also comprises first - third
low pass fllters (LPF) 3a-3c, subtracters 3d and 3e, flrst
~and. second absolute value detectors 3f and 3g and a
_ correlation detector 3h.
(o
- 20

-Finallyf an output stage for.providing the luminance and
color signals comprlses a band pass filter (BPF) 102, a

delay 104, and a subtracter 106. i ' -

25 In the circuit shown in Fig. 1(B), if a digital video signal

is applied through an'input poft 101, the input video signal



| ow pass filters (LPF) 3a-3c, subtracters 3d and 3e, first and second
absol ute val ue detectors 3f and 3g and a correlation detector 3h. 20 -
Finally, an output stage for providing the-lum nance and col or signals .
conprises a band pass filter (BPF) 1027’a<€eréy 104, and a subtracter 106.
25 "In the circuit shown in Fig. 1(B), if a digital video signal is applied"
t‘hrough an.input port 101, the input video signal - . __is _delayed by 1H in
the first 1HfddtelPreda¥ i d sbddyuthel y TAHAt cdH (dela¥e 28308860 isH

delay 2b, the subtracters 2c.and 2d, the second LPF.3b, .and the. del

102. 5 The sﬁBBﬁﬁqYﬁn% ayaﬁPl&Egayg°thEﬁﬁFLﬁ%?ﬁ?éd %ﬁdeﬁegﬁ§na§boncgﬁﬁnre_
by 1H to provj -H_del.ayed.videq.si gnal t ubtracter 2d.and e
Thi ra Lpe o, aBeRagrlal a8 B 2d Pl Miond Ll a3 RhB kARG, AG1RRTAH0T
video signal VH fromthe input video signal V through the input port 101. -
That is, _the_lupinance_signal_Qonpgnenps_are canpélled by subtraction of
t gforlegS'ngyeﬂh& deRonlddnd ddidy o5 t8e1aPRUERYT d80a8105R1 \o1 Y | 815881

| once more 5& 1H to bfovide'a:z;ﬁ'deléféd'videb*Signal to the

subtracter 2d'and the'third;LPF'jc;:"'




conponents are added since the phases of the color signals of the

1H-del ayed video signal and the present input video signal are inverted
with respect to each other and their |um nance signals al nbst equal to each
other. Then, the sumof the color signal conpogent levels is provided to
the first half-anplifier 2e. On the other hand/ the subtracter 2d subtracts
t he 1H del ayed video signal VH fromthe 2H del ayed video signal VHH. .
Simlarly, the:lum nafherefefed Ebepdrbbrachpe éantvbrEactehthe the | evel s
of the color signal conponent are added, since the phases of the col or _
signal's of the 1HHEIeNAXPY WReSi Fhapal/VandT PRet bR 4BPYY c¥ifr@esigngdalV
VHH are inverted wth respect.to each otrg and their |um nance signal
conponent’s are aﬁﬁﬁﬁuﬁﬂuéhet%PQEE*PQEFe;. Theref ore, the sum of the color

el T ampliTier 2f. TREAY i Af IBrTERE SEbEhy fabBobBRERCER” Ly er aged
Cobor 5 o SRSl e bR VRt L fons | DRkl ey BGPL1HERL
t he added | VH from the input video signal V, while the color signal
doﬁponents are added.since;tﬁe.ﬁhases_of thé color
signals of the 1H—delay§ﬂ video signgl_gnd:the present
input video éignél ére'ihve:tediwith respeét to each
— other énd theirflumipénceﬁsigqalé almbst equailfo each
.other. - | . .
;_Jmhen,-the'sum;of.the;color éighal component levels
is provided to the first half—ampiifie; 2e;
On the. other haﬁd,_the:spbtrgcte:_Zd sgbtiacts the
.1H-delayed Vidéo signal “VH fromzthe 2H-delayed video
signal ‘VHH. | -
- : ZSimilarly,,thé luminancé.signg;_componéﬁthare
cancelled, while the lq?els:offthe,polor signal
o component are added, since the phases of the color
signals of the 1H-delayed video.signal VH and the
ZH-delayea_video signal VHH are inye:tedIWith.réspect to
each other and their_lumiﬁance siépal_components“are
‘almost equal to each other.. '.,“ S N .
Therefore, the sum of the color signal components is
provided from-théasubtxacte: 24 to the second
half-amplifieruifu

The first half-amplifier 2e provides a first



col or signal conponent of-the subtracter 2c to half..Al so, the second .

hal f-anplifier 2f provides a second averaged col or signal

conmponent. of the

1H del ayed video signal to another input port Ii of the nultiplexer 4 by
decreasi ng.the added col or signal- conponent in the subtracter 2d to hal f.
On the other hand, the first-third LPF s-88-3c filter the present input

vi deo signa

, the 1H del'ayed video signal VH, and the 2H del ayed vi deo

Vv
signal VHH, %‘Qe LRVl AY diYHNANSSIAHIN -of NS UDEL 86T £ e @dvolbbT act s

t he out-put o

the first. LPF 3a fromthe output of the second LPF 3B and

provi des thegkgaiht viHo ainde thid Preathsd utpul wisidteterdndl 3F, tohihe the
subtracter 3e subtracts the output of the third LPF 3c fromthe output. of
t he second LPnbugbpaid groovfies ruleimisddr to Shalesecadst sidpsthet adgabue
detector 3g. - Then, the first absolute value detector 3f detects the
absol ut e val uelofr Eignalt mompundrte df rdte sulbtraxdteer 32k atol pabfi des t he
result to an input termnal of the correlation-detector 3h, while the
second ‘absol ute 2akwe  ddise stearordy dt feamp i eth st (provides af sebendut put
of the second subtracter 3e and provides the result to another input port
of tHhe correpyeragedercediodt siignal component of the-lH-delayed video

signal to another input port Ti of the miltiplexer 4 by

' decreasing the added color signal cOmbonen;-in the

" ‘subtracter 24 to half.-

On the other hand, the first-third LPF's 3a-3c

filter the present input viaeo signal V, the- 1H-delavyed

"video signal VH, and the 2H-delayed video signal VHH, to

provide each luminance signal.

The subtracter 3d subtracts the ocutput of the first

LPF ‘3a from thé output of the*secdhd*LPF"33~énd'provides

the result to the first absolute value detector 3f,

"while the subtracter 3e subtracts the output of the

third LPF 3¢ from the output of the- ‘Second LPF 3b and

provides the result to the second absolute value

detector 3g. -

Then, the first absolute value detector 3f detects

the -absclute value of the output of the first subtracter

. '3d@ and provides the result to an input terminal of the

qorrelafion'detector53h, while the second absolute value

detector 3g detects the absolute value of the output of

the second subtracter 3e and provides the result to

another input port of the correlation detector 3h.



-9- The- correlatlon detector 3h detects the correlatlon bet ween t he outputs
of “the two absol ute val ue detectors 3f and 3g and provides a logic
selection signal according to the detected degree of correlation to a

sel ection signal input port B of the nultiplexer 4. At this tinme, the
correl aticon detector 3h provides the sel ection S|gnal so that the

mul tipl'exer. 4 sel ect gyand Jprayi-desg rﬁ?gé#tere A Slgna<y4£glgtig ger

degree of correlation, that is, the co componen
«correspondi ng t Opk pResmRkhEr ol g&&@ A RS Qo R ity Adie &OPeetors.
absolute value detectors 3f and 3g. For exanple, 'if the output of the
first absolute vaFugneeBeCuad Phroviawilld Qodiltan dieti¥n idiggmerond

.absol ute value detector, it neans that the correlation between the input

vi deo-signal V aﬂdcbhalhd-del&ﬁ@ddbtéeﬁe@l@w@réé4d£5ddﬁﬁyﬂaﬁﬂwﬁlﬁ@ea
correl ati on between the 1H del ayed vi deo ‘signal and the 2H del ayed vi deo
si gnal "VHH. Thenselbet$ehe_sb.|gmalsugp@azlt oot decff rdre tohd tdplrestent | 60
detector 3h becomes '0' so that the nultiplexer 4 selects and provides the
first ‘col or-sigal coApbobbat gémeratde lcprredatiidn deteytelr tIe prgeides deo

signal and the 1H del ayed video signal. On the other hand, if the output of -

the first absol ubRevaphecgdpacsdonat B® F@ﬁ&eﬁh@hﬂﬁhﬂkilﬁﬂeﬁrﬂaSelGCtS

and provides the color s;gnal component w1th_a larger'
degreefpf_correlétiéh;¢tha£_is, the'édﬁb;filteréd color
N _'-signa1 component pqrrespon&ing to the smal;er”of'the
outpufslof the'fi:st and sécﬁndwabsoluteﬁyalue detectors
3f and.3g.
- For example, if{thé output of the fi;st absolute
'value;detector_Sf'is smaIlér-than that. of the second
absolute value detector,-it means that the correlaﬁion
between the input ‘video signal V and the 1H-delayed
video signal VH is_laxgermthan.the-correlat;onzbetween '
-the:1H—delayed“video.si§nai and the 2H-deiayed video
signal VHH. | |
Then, the selectibn-signal provf@ed from the
-.correlation detéctor_3h:bécomes.’0' SOIthat_the
. multiplaxer,4~selects-and:p;ovideé the first color sigal
-éomponent-generatéd,becomb-f;thfing'pf the input video
signal and the lH:délqyedVvideo signai,m' |
- On the_dthér-hand,piﬁ-#he output of thé first
absolute value detector 3f:is-larger than that of the

second absolute value detector 3g, the multipleXer 4



second absol ute value detector 3g, the nultiplexer 4 .. selects and

provi des the second col or signal conponent by the selection signal B of
‘1'. Next, the BPF 104 filters the first or second color signal 5

conponent to provide the conplete col or . signap €, and the delay 104 delays
t he 1H—de|ayed video signal to provide it in synchronization with the col or
~signal .c. Then the subtracter 104 subtracts the color signal ¢ from10 the
1H del ayed V|deelsﬁgﬁaﬁﬂd4RRPY%QQﬁRtdeS%¢QQ¢d§°éﬁFyﬁﬂGQQLuﬁqwﬂﬁﬁﬁ%thﬁl
The circuit shown in F|% 1(B). can reduce the cross.col or phenonenon by

- adaptive 1H coﬁbefﬁﬁﬂéﬂlﬁgna@éﬁpeﬂn@ ©& t'Aé 15 ‘correl ati on between the
three horizontal scanning.lines'. However, even if .all t hree hori zont al
scanning |ines have good correlation with one anofher, the 1H

S?ZEeLL'?ﬁcgﬁ?r%%t?thbseﬁ?? 199, 2iasek=0thel el ok v%eocoé‘% 4108 Loqhht
filter, Conﬁf'éb@glongn@?q A&%&%@r p‘g*@gefesi ragggg agond, %&ogg

dat a S|gnals by ering of an in Igita Si gna

three successjyga habuzaem s %wauaaellayaasmd@aﬂ sildlaPreyi gkogidsl £onb
data signal by-2H Xonb fil ing, digital

in synchronlzatlon w1th the color sxgnal c.

Then the subtracter 104Vsubtfac£sfihé'CéiOrwsignai c from
10 the 1H4delaYed”vidéo signal VH to’ select and provide onlw./

“the luminanceé Signal.

The circuit shown in Fig. 1(B) can' reduce the cross color
'phenomenon by adaptive 1H comb-filtéring according to the

15 correlation between the three horizontal scanning lines.

'-'However,-even if all three horizbntal'séanning lines have
- good correlation with one another, the 1H comb-filtering is
still carried out on one side only;'
_ _ _ )
20

According to ihé”present.inQeniion,~therejis-provided_a _

pattern-adaptive digital comb*filter,:comprisiﬁg: a comb

‘filtef fof pr¢viding first_andlsecOnd 1H comb data signals

by 1H comb-filtering of an'input'digital vidéo signal on

25 three succeSSivef“horizontél scanning . iines, and for

providing 2H comb data signal by 2H comb-filtering, digital



correl ati on neans, - connected to said conb filter, for providing first

and second correlation data signals, by detectipg the |ow band transition

of l'um nance signals produced from each pair of !lthe said horizontal
scanning 5 |ines through |low pass filtering of the first and second 1H
conb data signals and by detecting their absolute values, selecting neans,
connected to safdrredsbioni |means,fcomneeted ndanéaidovicambg filser, for
out put one of the first and second 1H conb data signal's and the 2H conb '
data signal and 1Brovédingi |fisrsthgandntsedontbaferredatdonedlata sgignailgit aby
correlation neans, for providing selection data to the selecting nmeans to
sel-ect the 2H conPeBEFEiBggrEhe, beandf fransitiancofd tWRIBRRELOS HERALS

o1 ALY O oGREee] BAh oD St 58 o8, LSE RO Bl Hinnsng
latiaon, eith i h L ' ' I ; .
cor e Lo, 8 ELnb o el e PR LGB e 8 M antflcona,

than said predet exghpedal 8velogh1SOLha! 8l) QR0 W Rreany SitdAle VA LELS,
if an irregular video rnput a oes not agree W th € assumed condition’
of the comb-Ti!lteseldcAPRy! SebhO AckhieetbdP® PCRbld o IHFrdd AYfor

the 25 1H conb-filtering”is carried out on one side. Thus, t
possibility of ersé@leeeffigahh@NphevatRhgS s idA (Gitput | énéSof the first and

. second 1H comb data _Sigpals and the 2H comb data signal and
N 10 comb-filterind control méans . connected to said digital :
cofrelati_on means;' 'for ,provid-ing ~selection da_ta to _the‘
selecting means to select _the_"ZH comb.data signal when both
first and second co?:rélat_:idn data are indicative of a
correlation be'tfer .'than a .~ predetermined level of
15 c0rre]_.a1_iion, and to.se'lect _whicheirer data signai has thé_
larger co.r.relation,' either the first or f.he second 1H comb
déta signal, when éither thé first or second coﬁb-data is
indicative of a corrlel.ation' bettér .than said_predetérmined
level of correlation.

20

-With conventiéna_l filters, if An j:rrégﬁlar vidéo input that
does not agrée wit:_h thé assumed condition of the comb-filter
| is applied from a .vid_eo tape recoi'dér or a games player, the
25 1H cpmb-filtering-is_carried but on‘one side..-Thus, the

pbssibility of error generation becomes significant. It is



-therefore a preferred'feapﬁre'of the invention to provide heans for.
determ ni ng whether the input digital video signal is irregular, and in
which the conmb-filtering control neans causes the selecting nmeans instead
to select as the output 5 the input digitaﬂzvrdeo signal w thout any
- conb-filtering, - in response to such a determ nation'that the signal is
-‘irregular. The 3§ i Qventi iq | e lilustrate escription
of -a preferr egug‘r%%% |8£rﬁean?, igv}\%ﬁf%r}réegfdeffeér%?g’feo éée@cc%nﬁ%ﬁ%‘{ﬁ g:roavﬁlﬁ ‘518? n
which: Figs. Ifd; egg&ﬁggﬁ.fﬁi Gl Qi o8 of €4 £0i td d its
for separating | urrln$ nance ar?__ ch%dng’ge%gﬁ%? %_H%I '?Ié gg %%gg%r{?ge%?a ovsgl;érgénljd
Fig 2 1s a blogk e Al 0T add A WHAAYHY Iothbsli Ol e R edrd 4 s
~separation of a lumnance and a color signal, according tg an e odiment: of
the present irnyRigédnthdV 581eELifGCheanE0ifiE8ERE 2o del@chelad! tde Withut
generator 20 and a nultiplexer 30 are connected to a conb filter 10 for
providing 5irtte aimpatcandital coftledasighyl 1Wiensht! ahiyeonb-Fi Micibhg,

signals on'three



successive horizontal scanni'ng |ines applied through a video signal input
term nat.and providing a 2H conb data by 2H conb-filtering, and providing a
1H-del ayed video signal. In the conb filter 10, a second 1H delay 12 for
providing a 2H del-ayed video signal® VHH by delj@i-ng a 1H—de|ayed vi.deo
signal VH once nore |s connected to a first 1H delay 11 for providing the

1H del ayed vi deo; ﬁl }%o\@e %l‘_ﬁrseﬂxrgg daetvérgrﬁ.%ast'tl%}?l @pﬂké eéj éﬂéf”_@?h

vi deo si gnal |nput nal a-subtrac or per m ng
1H -14- conb- gkggghugg.by subtractlng the presently applled vi deo si gnal
V fromthe 1H del ayed vi deo”signal VH is connected to the  video signa

i nput port 101 and t heeopidddlerdteifvidlti¥n ha if idew v del @ ddeed 59, a
‘anot her subtracter 14 for perfornming the“1H conb-filtering by subtracting

the 2H del ayed gkdeeiptdnal ofHd fprebdhied BndRidnachty, daiclsi BeérdhceSto
connected to the output stages of the first and second 1H deliays ~11 and 12.
On the ot her hanthef ecsbmpathyderoidtahvd!fgsgnin fwlereh:15 and 16 are
respectively connected to the subtracters 13 and 14 to“provide first and
second 1H conb data aiger 1(A) and 1(B) are block dlagrams of the
conventlonal clrcults for separat;ng lumlnance and color
_51gnals, already descrlbed above, and o N
Fig. 2 is a block d;agram_of a;patte;a{adaétive'
N o dicital_comb.filte:tfot separation of a_lpﬁinaoce and a
color signal,;accotdlpgdto;an eﬁbodiment Of_the_present
.;With,;efetence.to Figure Zc-agcorrelatlon data
generator 20 and a multiplexer'BO are_connected to a
comb filter-lp ﬁo;.providlhg.first and second Iﬁ comb
'datasby 1H combffllteting[ofzﬁideo signals on three
_,succeSSive_horizqntalhecanning.llnee applied:through a
video signal inpﬁt te;minal_aod_providing'a_?ﬂ comb data
by 2H comb-filtering, and providing a lH-delayed video
‘signal. |
In the comb filter.lo a second 1H delay 12 for
prov1d1ng a ZH delayed v1deo 51gnal VHH by delaylng a
1H-delayed v1deo signal VH once more 1s connected to a
- first 1H delay 11 for prov1dlng the 1H—delayed video
szgnal VH by delaylng a v1deo SLgnal v applled through a -

video s1gnal input terminal 101

Next,”a:subtracte; 13 for performing the 1H



“anplifying the outputs of -the subtracters 13 and 14 to one half. Al so, .an
adder 17 for performing the 2H conb-filtering by adding the outputs.of the
first and second half-anplifiers 15 and 16 to each other is connected to
the output termnals of the first and second half-anplifiers 15 and 16.
Next, a third half-anplifier 18 for providilhg 2H conb data after anplifying
the output of the adder 17 to half is connected-to the:output term nal of

- the adder 17-Cbﬂbtb@lﬁ@&iﬁbabboau%%&%cgﬁﬁgf&h@‘ﬁ%&§éﬁtﬂ¥“§?ﬁf¥ﬁdhand,

- first and second LPF' s 22 and 24 are respectively connected to the output
termnal s of ¢h@ebi ssynandvsécondthel Hxdpliafedr vilecand gl oviletect the:

“low band transition of:|um nance signal produced between each of t he
hori zont al sceomnegtedntopahesyibpol swopads ifnphttepiony dfo it leend ittlsé and
second 1H conb data. - Next, first and second absol ute val ue detector

circuits 26 avatpetfberpisaldefigthier £irand l8ededdycddrel ati on data by
detecting the abso]lute val ue.of the |ow band transition are connected to
the first and secbhfoLpPrnetheryfybbracitespddt fesl pexrfiozming mheibfexer 30,

of which input-ternminals. lo-[err]. are connected-to. the output. term nals of
the P comb-glltering Ly sthractgng %&éQZHAdelayedl%ideo

signal VHH from the 1H-délayed video signal VH is
. connected to;thegoutputfétages bfﬁfﬁéqfirstiand second

1H delays 11 and 12.

on fheléfhérfhand; first'aﬁajéécénd5half?éﬁplifiers
 :15.énd'ls'aie.iesbédtivély coﬂﬁééféd £6Vthe subtracters
13 and 14 té providg.firét and'secénd_lH’comb data aftér
| éﬁplifying fﬁé 6ut§uts'bf_thé sﬁbﬁraéférs'1$ and 14 to
one half. - '
;Also[ an;adder 17'for:performiﬁ§'thé:2H
conib—fi_‘lt.'ering by adding the outputs of the first and
sedond half—éﬁplifiers 15 and 16*tdﬁééch*other is
connectéd:to'thé“oﬁtput"terminélé“bf'the jirst and
second half-amplifiers 15 and 16.° - - y : W,

Next, a third half—amplifier_18 fér'p:oviding 2H
comb data after émplifying the output of the adder 17 to
half is connected-to the output terminal of the adder 17.

In the cdrféléﬁidnfdata'éeneratbr 20, on the other

'.hana{ first and sédbnd LPF's 22 and 24 are réspectivély
" connected to the output terminals of_the'first and
sgcond half-amplifie;s.ls andlls-td detect the low band-

transitidh of‘lﬁminahde signal produced between each of

v



conb filter 10, selects one of the first and second 1H conb data, the 2H
conb data, and the 1H-del ayed video signal according to the selection data
applied to the selection termnals BO and Bl and provides the sel ected data
through an output terminal Z. A comb-filteringgoentroller 40 is connected

si mul taneously to the output termnal of the correlation data generator 20,

and t he l ecti t i nal B d Bl of .th | tipl -30. 'Th
conb-fil tsgr ?ﬁgl.ggﬁ'?(ra grré]rr%oiﬁ: 'oarﬁr;’a?rrﬁ’s”’?%ehfrg? rsiya]a%%éi‘g(r)]n%f"-c%ﬁgl'at i on data

with the referen%g%%%%ﬁfﬁggg(%%é(%##%%{égéﬁéggg%érgﬁnqgﬁg : 102, -

respectively. Su the co ering controlTer 40 provides the

sel ection data BO an%e§§é§g#£y%wgﬂé{efﬁﬁﬁ%nt é%hé%“ﬂaﬂ&etﬁgébé?ﬁrfirSt

and second correl ation e smal | e reference data the 2H conb

data is selectedg;irbulelsh Jdghedd % ﬁﬁd'p“?ﬁﬁ&f&n? £illirt COAd d&tbna data are

Iarger than the reference data the one - with the Targer- correlation of the
first and secondcblEreitida Aata B Fdsbriaty tHe tAWs oI UEHW AT uEad8 the

applied through the irregular signal -input termnal 103 is "1, the
1H-del ayed vi deolsiwgbandVidrdansialieei @ke connected to the first and
. second LPF's 22 ﬁnd'#4f respectively. | |
_Also, a multiplexe?:so,_of which_inpﬁt terminals
Ib--I3 are_ﬁonnectea'tq_thelbutput teﬁﬁiﬁélé of the
\, _ | | B comb filter 10, éelects”one_of_the first and second 1H
comb data, the 2H comb data, and the 1H-dela§éd__videg
sigﬁal.acco:ding to the_selgctidn data applied to the
selection terminals Bo_ag§.31 and provides the selected
data through aﬁ-output termina1 Z. |
A comb-filtering cgpprolier 40 is connected
simultaneqpsly to the output termiﬁal of the correlation
data generator 20;-én§.the éelection tgrminals.BO and Bl
of the multiplexé£ JQ;: . | |
The comb-filtering controller 40 cdmpargs the first
~and secoﬁd éorrelat;on data with the reference data
_appliéd to the refeﬁenpe input terminal 102,
respectively. L | _ .
Subsequentlyé the;cqmb filtering contéqller 40
- provides the selgqtiqn_da;a Bo_and Blgto the multiplexer
30 so that if both #he.first and secb#d correlation data .

~are smaller than'tha::eferénce data the 2H comb data is

‘selected, if both the first and second



The conb-filtering controtler conprises first, second, and third - ,
conparators 42, 44 and 46, two AND gates ANl and ANZ, and three OR gates
OR1, OR2 and OR3. The first conparator 42, of which input terninals A ahd B
are connected respectively to the output termnals of the first and second
absol ute val ue detectors 26 and 28, conparfs-the first correlation data
with the second correlation-data and provides the conparison result through

out put ternm RArSAR YK AR HSQatder SO ikd Fet &t Ohcd4aah whECh
input termnals A and B are connecteed respectively to the output term nal

of ‘the first calselitie il U Rl o rdativh (6 ti0d efLhee aAQUEetohE Nal
102, compares the first correlation data with the reference data and

provi des the l¢orpak Sata dsulgdeldrtmiyh amd duf puite tierregal aA>@atdhe third
conparator 46, of which i.nput termnals A and B are connected respectively
to the out puappddeidhaihusfughehredorrb@blent rignel uenplt eceoni a8l ahd3t he
reference input term nal 102, .conpares the §e¢ond-coyrelatjon data with the
reference dattd Aid.prtdd déds-dHaxsshpardeddrarad tVH DR aatedt put '
term nal A>B. Thus, :the.first,. second, and third .conparators 42, 44 and
46 conpare the ndgF RIS Gl Heic 1h RRR-ERHt $ o FARPEIREST nbtFSterninals A

‘and B and ea%@c%%%yi%%%ﬂégiég'cbmparatofs 42, 44-énd°46) two AND
'.gates AN1 and ANé}'éhd'fhree:OR'géfﬁé OR1, OR2 and OR3.
‘The first coﬁéaratof*42; of'whidﬁriﬁﬁﬁé terminals 2
" and B are connected reSPectivelf'tbfthé output terminals
of the fifét-éﬁd secona.absolute”VAiﬁé detectprslze and
'58,'compa£eé:the first correlation data with the second
cbrrélatibh'data'and:prOVides the comparison result
through oufpﬁt terminals A>B and A<B.
"Aléb,'thé'seCOnd'compafator ;4, of which input
terminals A and B are connected respectively éb'the_
duﬁput terminal of the first absolute value detector 26
and the reference ihput'terminal.lczj*bompareg the first
co?rélation data with the‘féference'aata and pfovides W
the comparison_resﬁit'thrbugh:an output teriinal A>B.
The third comparator 46, of which input terminals A
" and B are connected respecfiVely to the outﬁut terminal
of the_séécnd:abéolute'value.dét;ctowaS'and:the
reference inpuﬁ'terminal 102,'compares~the second
correlation data @ith the reference data'and provides
the comparison result through an output terminal A>B.

Thus,-thé"first; sééohd, and'third'compérators 42,



1' to the coriespondi ng output terminals A<B and A>B according to the

conparison result. An input termnal- of the AND gate ANl is connected to
t he. output termnal of the OR gate ORl, of which two input termnals are
connected.to the output term nals A>B of the sgqcpnd and third conparators
44 and 46. Another input terminal of the AND gate ANl is connected to the

output terminal ApB ofsthe é'gﬁ@%;soqner ALghifdded 8¢ 30 iiBpMks! finalg of

the AND gate AN2 1:S connecte the outpdt termnal of the above gate

ORL, and its othege ifpaits hELAT Pakmi 8a80NREEhAE! AnbNeagHu! Rrovidled N AsB
of the first conparator "42: An input-termnal of the OR gate OR2 and an

i nput term nal of: {herORepat 30;@B§s§bﬁd$.ﬁgngﬁtf3dtt @elrh€ nal ke@uipatard gnal
i nput termnal - 103, and another input termnal of the OR gate OR2 is
connected to the xBpatcdedthgatootheheohpBrgabe AbshltThe ot her input
termnal of the OR gate OR3 is connected to the output term nal of the AND
gate AN2. Thes e OR gateinpRR tedmOR8lpofvile AND Zabet A¥d| det icommbatted o
the mul ti pl ex_er 30 M the other haljld, a' BPE 108 ‘i n 'an out put. ‘st age 100 “of =
| umi nance and colt? thenertpet| tersinpd oft phe BR grEenORdl podxahizdh thvo
provide a color signal C. "A delay 104 del ays the 1H- del ayed videogsi%pal VH
by ~ input terminals are connected to the output terminals
AéB of the second'and;thixd compa;ators 44 and 46.
' Athher inputﬂterminal Oi the_AND gaté-Aﬁl;is:cqnhected

Ay ﬁo theloutput te:miﬁal;A>B'o£ the first comparator 42.

.'_Ale;_an input.te?minal of the AND gate AN2 is
p@hnected.tp theioutpu;.terminal of the above OR gate
OR1, and-its other_inppt terminal is chnected to the
output terminal A<B of thé,first comparator 42.

An input terminal of the OR gate OR2 and an input
terminal of the:QR_gatg OR3 are connected to the™
i:gegular.signalﬁinpqt_terminal 103, and another input
terminal of thé'OR-gate_ORz_is cbnnected to the output
te:minal'of_thg AND.gate AN 1. |

'" The other input terminal 6_f the. OR gate OR3 is
connected to.the output terminal of the AND gate AN2.

These OR gates OR2 and OR3 provide the 2-bit
selection data to the mul§ip1gxer 30. ) ) |

| On thg-othe;vhépdt_a BPF 108 in ag output stage 100 
.of_luminance and color signals filters the output of the
.multiplexer 30'to p;oviae a ¢o;o: signal C.

A.delay 104 delays the 1H-delayed video signal VH by



a predetermned time, and a subtracter 106 subtracts the col or signal C
fromthe 1H del ayed video signal VH to generate a | uni nance signal Y. In "
the present circuit as described above, if the power is turned on and t-he
digital video signal Vis applied to the first 1H delay 11 and the
subtracter 13, the first 1H delay 11 del ayp®t-he video signal V to generate
t he 1H del ayed video signal and the second 1H delay 12 delays the 1H

del ayed vi deg pire@at Ahionee tinie ldndanenditridte2H 06! syseratdgorakgnal
VHH." The subtracter 13 subtracts the video signal. V fromthe 1H del ayed

vi deo si gnal c¥iioand igymali destrdwe ties WH~dal dyd fviddo had gnalpViif ter 15.

Then the output of the .subtracter 13 is decreased to half by the first

hal f - anpl i f i genéxaded as Uhwegqesrad ysiignadr o ded ta the input terninal [err]
of the mul.tiplexer 30 as the first 1H conb:-data related to the video signa
V and the 1H del Ayedhs dmessingnalingyi thas desrrides rakees, 14fstheracts the

2H del ayed vi deo signal -VHH from the 1H del ayed- video'signal VH and
provi des t hePPé’§lﬂ i85 Susneds o dite SHFisalervideo FiF1at 1V, i8he out put
.of the subtract 4.is creased to h If b the second hal f-anmplifier 16

and subsequefP le 5 ng the FuRtEAGEeTi pPexer as

tzrlde?;;gg &E&CO'P:?.rs%t al}{ %eqtaeyd ltl0 dtet].eaylsH_tq'xel axylecfjed/ Isdiegonasll. g\PaJc VH and the

generate the 1H delayed vzdeo s1gnal and the second 1H
| delay 12 delays the 1H delayed v1deo s1gnal VH once more
- to generate the 2H delayed v1deo s1gnal VHH ) o
" The subtracter 13 subtracts the v1deo 51gnal A% from
the 1H- delayed v1deo 51gnal VH and’ provades the result
to the first half- ampllfler 15 a |
Then the output of the subtracter 13 is decreased to
half by the flrst half ampllfler 15 and subsequently is
prov1ded to the 1nput termlnal I1 of the multlplexer
30 as the flrst 1H comb data related to the v1deo signal
'V and the 1H~- delayed v1deo szgnal VH ' h _
Also, the subtracter 14 subtracts the 2H- delayed o’
v1deo 51gnal VHH from the 1H delayed v1deo s;gnal VH and
proV1des the result to the second half-ampllfler 16.
Slmllarly, the output of'the'subtracteri14 is
h decreased to half by the second half ampllfler 16 and
'subsequently is prov1ded to the 1nput termlal 12 of
the multlplexer as the second 1H comb data related to

the 1H- delayed v1deo szgnal VH ‘and the 2H- delayed v1deo

°51gnal VHH.



signal VHH - The adder 17 ‘adds the first and second 1H conb data to each
other and provides the result to the third half-anplifier 1.8. Then the
output of the adder 17 is decreased to-half by the third half-anplifier 18
and subsequently is provided to the i-nput terntgal 1o -of the nultiplexer 30
as the 2H conb data related to the three herizontal - scanning |ines, that

I's, the video signal .\, t | d.nid o] V] e d ed
vi deo signal VHH Ol-T}éﬁe-'a‘(l?t%r?érlr_L ]‘rti?gr??/d’es t%ﬂee ?fﬁ' rrzét@;%}d :s{gc%%gg&ﬁf %ggg §%g¥24
detect the I'ow bagd Liansiddans Renrplebhalmeen.aach forigontal -gcanni ng
line pair by filtering thelélrst a‘--second.fﬁ?cc .data, -and .provide the

detected | ow bang i kaRsihiigieA ad.he first and second absol ute val ue
detectors 26 and 28 respectively. Then,..the first- and second -absol ute val ue

detectors’ 26 and 28 euleRUitH Ut N EEEEE0IT &l AtdSdrédd 8db¥o half
detecting the absol ute wval-ues of the-detected .l ow band transitions; -
respectively. Atbyhithet ithi rd halffi-asipldti eaechmdrswhpd quenecly aiare used
to detect the degree-of correlation-between the present -i-nput video signal
V and the lH-delpyedidb@e¢o.the_input,te;m;na; ;o Qf the multiplexer 30
| as ﬁhe 2H comb dﬁfé :eiaﬁéd tbfthe.thréé'horizoﬁtai
scanniﬁé iinéé; that .il.é, .the;'l--vié.:éo .silgnal" v, thé. '
lﬂédéiéyéd vided siéﬁai?VH,&aha-fhe éé¥£;i$yéa‘video
~— . signal VHH. S ' B
| | " on'the other hand, the first and second LPF's 22 and
| 24-éetedt the'lowibana*?rahsitions generated between
each_ho:iZdntél scanning-linefpair.by filtering the
first and second 1H-comb,aaté,-énd;provide-the detecfed
low band transitions td_the_f;rst_énd_second_absq}ute
.value detectors Zﬁqand'za-fespgctively.,_
Then, the first andaéecdnd é#éoluté Yalug;déteqtors
26 and 28 output the first and second correlation data
by detect;ng_the;absolute va;ues of the-detected low
band transitions, :espgctivq;yﬂ }
_;ﬁt,this_?ime,_thé_fitst,aqd.secohd cc:relAtion.data
are used to aétect the @egreé qf.cbrrelafion-betﬁééh the
_pfesen;-input ﬁiééo éiénél;vréﬁajthe.lﬁ—deiaYed_viaeo
signal VH ‘and th; 2HfdeiayedIyide6 éignal_VHH;
respectively5 - - r .
| The smaller“abéolﬁté vaiue méans thé iérger.dégfee

‘of correlation, while the larger absolute value means



signal VH and the 2H del ayed video signal VHH respectively. The snaller
absol ute val ue neans the | arger degree of correlation, while the |arger

absol ut e val ue neans the small er degre@®f correl ation. That. is, the -
| arge absol ute val ue means the generation of the low band transition. The

first correllié smabler Semyse coft coepelaitims. terninal A of the first and
second conparators 42 and 44, while the second correlation data is applied

to the input terataisp the Haide shbselntetval e :asdnshthenput termnal A
of the third comparator 46. Al so, the reference data which is applied in

comon to gendrptiohcoti thes 1Dwibabhd teamsad tdghthird conparators 44 and
46 is used to measure the level of the correlation provided froma system

control m crocammsit £ rftotorreimation \dataawiengpplidd bebhehkhsti Mgk second
correlation data are smaller. than the reference data, the outputs of the

second andtbhmdzwrmaoﬁtm Floee and sacond Mtmpafatdes AWR ages ANL

and AN2 al so beconme *0'.. At :this time, if the input.video signal is-a

regul ar one4 tbmma Pthe sbcond PdxwsEst{Ba aaﬂ:aCH?s t@ﬁpﬂ:ﬂedotos'ﬁi{‘ee a low
data, that- " 0" is .applied through the. .
input terminal B of the first comparator 42 and the
input terminal a of ‘the third conparator 46.
Also, the reference data which is applied in common
to the input terminals B of the second and third
comparators 44 and 45 is used to measure the level of

the: correlation prov1ded from a system control

mlcroconputer (not chown-in-the:draw;ngclm:.

If both first and second correlation data are smaller
'than the reierence data, the outputs -of -the second and
third comparatorshbecome r0’ and ‘outputs of the AND gates.
7Aﬁi.and'AN2 also bébomer'O'; SRR o -
At this time, if the input video signal is a regular
one, the outputs of the OR-getee OR2 and OR3 becorie '0'
since a low data; thnt’is' '’ is applied through the
.lrregular signal lnput termimal 103. _ )
Thus, the 2- hit selection data '00'-is-applied to
the selection term;nals BD and B, of the multiplexer'
30'so that the 2H comb data is selected by the
multlplexer 30. - - | : dv
On the other hand if both the first and second



irreguraf si.gnal i nput terﬁfna[ iOS(-Ihus, the 2-bit sel ection data ' 00
applied-.to the selection term-nals [err] and [err] of the nmultiplexer 30

that the 2H conb data is sel ected h¥ t he nu tlp
i f. both the FPFIEIatdPecAf2 argy

h
S 9T oEhgh. Fhe FeReEERCE) dakhe the

raﬁée{ﬁﬂietﬂitﬁﬁéhe & P eofS SRBHAER abRbagatd araertgéw?%ﬁei"(mé

not both) of
‘reference da
“and the AND
bot h) of the

s, 1ne i sa5ae °“ﬂ"&ﬁ2”|eé ébgre?ﬁhf’?aﬁ%eﬁs R
S35 P B BE B e T S, pheErl] it hiLat0bn

it e gl NP i, Sl S TRY AN, e DS Cyed ?@”ﬁhe

first corre
| evel of cor
signal is s
signal VH an

Bl Sl P ecé*?%‘zaiSfaﬂéfwéﬁﬁhdﬁ%%‘?%
!n bean: ;Qgiﬁ Ha edOf r@hALHEP %W@gehe&e yﬁ@%{@y%éﬁ?

t he vi deo signa VHH and t he out put term na

i's
Y]
nd,

Ol

deo

and A<B of t hgef 'fﬂs@oémrééebnézc@i@él@iu&x &a@h Qre &%&@%&“ﬁ&%ﬂ{ u‘[@us

the outputs

of the:OR gates OR2.and OR3; that:
reference data, the outputs of the comparators will become

_'1' and '0', and the AND gates w1ll Stlll be enabled. In

"thls enabled state, 1f the flrst correlatlon data 1s larger

than the second correlatlon data, the level of correlatlon

between the™ v1deo SLgnal V and the lH—delayed video signal

”lS smaller than that of correlatlon between the 1H—delayed_
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v1deo s;gnal VH and the ZH-delayed v1deo s1gnal VHH and ‘the

output termlnals A>B and A<B of the flrst comparator 42

prov1de '1’ and '0', respectlvely.__”

Thus, the outputs of the OR gates OR2 and OR3 that ls, the

2—b1t selection data, become '10' and the multlplexer 30

- selects and provrdes the 1H comb data derlved frbm the 1H-~

delayed.v1deo srgnal VH and the 2H-delayed v1deo signal VHH.

However,'lf the second correlatlon data is larger than the

v1deo 51gnal V and the lH-delayed v1deo 51gnal VH is larger

than that of correlatlon between the 1H-delayed v1deo s;gnal

flrst correlatlon data, the level of correlatlon between the



20 2-bit selection data, -becone '10'. and the nultiplexer 30 sel ects and
provi des the 1H conb data derived-<¥iomthe 1H del ayed vi deo signal--VH and
t he 2H del ayed vi deo si gnal VHH. However, if the second correlation data'is

l.arger than the 25 or r at| data Ee /el _of G rrela io
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t he rrultlﬂllg,i@j_a? dse&_agbs sq_@qllaqrqmdes t he 1H delayed video signal. Thus,
the BPF 108 provides the color signal Cby.filtering 15 the output of t he

mul tipl exer 30, and the del ay 104 del ays the 1H del ayed video signal by a
predeternm ned tinme and- provides the delayed signal -in synchronization wth

the col origigh@leent BEAn tl&&'e”gdﬂa[ﬁﬁiiﬁiecﬁ ae;aﬁp,t es 'OHsz atdwled to

' _the J.rregular s:.gnal term:.nal 103 and the outputs of the OR
10 gates OR2 and 0R3 that .'LS, the 2-b:..t selectlon data ’ become
r11r. cOnsequently, the mult:.plexer 30 selects and provn.des "/

the IH-delayed video s:.gnal.

Thus, the BPF 108 prov:.des the color s:.gnal c by fn.lterlng
15 the output of the mult:.plexer 30, and the delay 104 delays'
" the 1H-delayed video s:.gnal by a predeterm:.ned tJ.me and
provides the delayed s:n,gnal in. synchr_om.zatlon w:.th -the
- -color. signal c. Theh, the subtracter 6 separates only the .
luminance signal by.. -eubti'a“:':'tihg ‘the color sighai from the.

20 1H-delayed video signal VH. R O

'As mentioned ab.ov'e,. thJ.s c1rcu1t Ean 'i‘edﬁce noisen,. as ‘it
- performs adaptively the 1H comb.—fi—lterihg or the 2H comb-
.filtering accet'dihg_ to the .é:oi_'rellati;ohs"z among the \fideo

25 "si--gnal on the 'thi"ee horizontal 'seannintj lines in the _-
separatlon of the lum;Lnance and color s:Lgnals of the dlgltal

”color tEleVlSlon



| um nance signal by subtracting the 'gc_)l or signal fromthe 20 - 1H del-ayed
video signal VH As nentioned aboVé? this circuit can reduce noise, as it
perfornms adaptively the 1H comb-filtering or the 2H conh- i §NJ the
according tg fhe goupel afi ans janmegplaw vides Elg%"i‘gn?lg J#%ﬁéeafhr ee
hori zontal ““scahning lines in the separation of tt)he Jigg}{qgng_% F1Ehertor
signal s of #ﬂ?cﬂiﬁi bah eeducet ainvaingiash etfeq¥So PRVBR™TT "an i rregul ar
video signal 1s applied, the circuit can reduce unwanted effects, by-
passing it ¢heemptlFa leeing lopenaigPperation. 5. ° CLAIMS 1. ~ A

patt ern-adaptive digital conb filter, conprising: a conb filter for :
providing first and second 1H conb data signals by .1H conmb-filtering of an
i nput digital video 5 signal on three successive horizontal scanning |ines,
and for groviding 2H conb data signal by 2H conb-filtering, digital .

correl atiron neans, connected to said conb filter, for providing first and
second correl ation data signals, by detecting the: low band transition of
l.um nance signals o ' ' o ' :



10 produced from each pair of the sald hori zontal scanning lines through
| ow pass filtering of the first and second 1H conb-data signals and.-by ‘-
detecting their absol ute val ues, selecting neans, connected to said -.
comb. filter, for selecting and provi di pggeas -an out put one of the first
and 15 second 1H conb data signals and the 2H conb data signal and

conb-filtering control neans, connected.to said-digital correlation neans,
for providing%§£¥gﬁiion data to the selecting means to select the 2H conb

data signal when both first and second corr Latlo g ﬁa are lndlqatlve of a
20 correlatidmr béetiRAtteRTRdaPtLYR AittR ebiftebr EOMPELEEMGH, and

I whi.ch h I I h
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[ rregul ar, e CO tering cont nmeans cau

sel ecting rrearf%f rp%&&afhiﬂq Sl edmbiSdd 4 Sl By bhecoRBUE:dkaiial,Vvi deo

signal w thout any conb-fiTtering, in response to such a det erni nation that
the signal Isdigiagl dorrelationli geans, Cedbhnkboted e ®Edil Ngokb Elhalter] or
5 {n for providing first and second-cofrélation'data-sighals by
detecting the low band tranSLtlon of 1nm1nance SLgnals
10 produced from each pair of the sald horizontal scannlng\,
lines through low pass fllterlng of the first and second 1H
comb data signals'aﬁd by.detécting their absolute values,
| seiecting means, ' connected to .said comb filter, fbr'
selecting and providing as an output one of the first and
15 second 1H comb data signals and the 2H comb data signal and
comb-filtering contrel means, connected to said digital
correlation means, foz:. providing _sél_e_ctiori data to ‘the -
_ selecting means to select the 2H comb data signal when both . -

first and secOnd correlation data are indicative of a -

20 correlation betterI than  a éredetermined level of\‘J
correlation} and to select whichever data signal has the
larger correlation, either the firég or the second 1H comb
data signai, when either the first or second comb data is’

indicative of a correlation better than said predetermined

25 level of correlation.
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10. .which the selecting nmeans is a nultiplexer which has ‘a selection
‘term nat -connected to receive the selection _data fromthe conb-filtering
cortrol neans. 4. A digital conb filter a rding to claim2, in which 15
said conb filter conprises: a first delay for providing a 1Hdel ayed vi deo
signal by delaying the input digital video signal applied through a video

input termnal by lH .aai5¢Leat Eehis Vs f DieP d0ddkdithq titcitliay ad, \Yokgsrising
signal by 20 delaylng t he”1H- delayed vi deo- signal one nore, a first

subtractor, connesdsk tfort RtdESENin whetbel 8Re Diput héti gl Plitvidey e iafnal
said first delay, for performng the 1H conb-filtering by subtracting the

vi deo i nput 'si gnals firreduras H aed aﬁtedvlﬁlogna:lh,e Zombe- fiddend ngy toreotak means
connected to the out put termnals of 'said first and second ‘del'ays, for -
per f or m ng the.u¢anﬁesftheesehgcbyngumeaastLngtehd 2 sellgpsd as dde sufmit
fromthe 1H del ayed video signal, first and second hal f-anplifiers :

connected to the the pinpetrdigital ovidepdsignalawitheut agy srab-FiidFaniag,

first and second 1H conb data signals by decrea3|n%P6Pe out ut of said
subtracters: to hdi¥ , T@SPRNSE stt BREhor2  E8EREMIBATION hEhaht fhe t3ienad &8

of said first and secoqg hal f - anpllflers for

_3.,; A dlgltal comb fllter accordlng to clalm 1 or 2, in
(N ' ' 10 which the selectlng means is a mmltlplexer whlch has a
selectlon,termlnal.gonneoted_to recelve the selection data

from the combffilte;ingdcontrol means.

4. A digital comb filtef according to 'clai:r.nlz, in which
15. said comb filter comprlses' | '” _ |
a first delay for. prov:.dlng a 1H-—delayed v:.deo signal by o
delaying the input digital;video s;gqal-applled.through a
video lnput terminal by 1H, '_ D
a. second delay for prov1d1ng a 2H-delayed v1deo 51gna1 by
.20 3delay1ng the 1H-delayed video 31gnal one more,

a flrst subtractor, connected to the v1deo 1nput terminal
and the output stage of sald flrst delay, for performlng the
1H comb—fllterlng by'subtractlng the'v1deo input sxgnal from
the 1H-delayed SLgnal, |

25 . a second_subtractor,_gonqeqted_to the output

' * € L M S5



performng the 2H.conb-filtering by adding the outputs of said first and
second half-anplifiers, and a third half-anplifier connected to the output
termnal of said third subtracter, for providing the 2H conb data signal by
decreasing the output of said third subtracter to half. 5. A digital conb
filter according to claim4, wherein said—ﬂ%thal correl ati on nmeans
conpri-ses: first and second.|ow pass filters connected respectively to said
first and secoaﬂmhﬁaisaaﬁlsandrﬁ;rstfanddsbeohﬂn@elawsbaﬁ@ﬁreuwlt|ons
gener ated between each conb-filtered-horizontal. scanning line pair by |ow
pass filteri ngeoforhéngi tbe aHdcombofid ltem ngaby siuptraiestiagd the st and
second absol ute val.ue: detect-ors connected respectively to said | ow pass
filters, for Piodelrngdt Hedeprsignad §€@Bn§h€oﬁﬁeﬁ&ﬁﬁdﬁddﬁwﬁqa/&kﬁ&iﬁﬂng
the - absolute val ues of _the: detected | ow.band transitions. 6. The
digital comb filtE+TsEcapPdif QCPBch§F§T5mP%h§F§Fﬁ §8P&365ﬁ§“MQtRHQr@

~control- nmeans conpé ar a h t he i-nput tern1na|s

are connect ed®¥ERY c€?§§f9ailrs r§P£gﬁ502855nd 25 VS

-.conparison res

o Lo | FREPRbA R BRE pn@g&g #atd £R5HaPL"EY 2L Ipfa%&'n% U&ethe_
output of said subtracters to half ' S
a thlrd subtractor;_connected to the output
termlnals of sald flrst and second half-ampllflers, for
'-_.performlng the 2H comb—fllterlng by addlng the'outputs . s
of said first and second ‘half- ampllflers, ‘and
a thlrd half ampllfler connected to the output
termlnal cf said thlrd subtracter, for providing the 2H
comb data 51gnal by decreasmng the output of said thlrd

subtracter to half.

5, “A'digitai comt:filtefiaccording to claim 4, wherein
said digital correlatlon means comprlses
first and second low pass fllters connected o
respectively to said first and”second'half+amplifiets,
._fo: detectinézlou band tfansitionsiéeneratéd between'-
each comb-filtered ‘horizontal scannfnﬁ'iine pair by low
pass filterinéﬁofttneffirst and secosnd comb data '
"signals, and | :
firSt'and second ‘absclute valie detectors connected
respectively_to said low.pass filters;;for providing'the

first and second correlation data by detecting the
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term.nal’'s, a.5econd conparat:er, of which one input ternmnal is connected to
the output terminal of said first absolute value detector and another input
teryinal is connected to receive reference data indicative of the said
predet érm ned | evel of correlation, for conpaL%qg the first correlation
data and the reference data with each ot her providing t he conpari-son

result through an out.p t erm nal t hi co ne i nput
terminal is conn@&S 4£Ft7ﬁ}?ﬁﬁrﬁﬁék rﬁ?ﬁﬁcgggs E%E% ghﬁﬁgb bP@SvaIue
detector and another input termnal is connected to receive the reference.
data, for conparing the second correlation data and. the reference data with

each other and prgovi HBJél égnggﬁﬁcgﬁiféyl5°é&£?yﬂgto tﬁyggHtstern1na

an OR gate of mhlch the input termnals are connec e outplt

tesninals of sai grieaceans ik tdbAsl ECIPHELLST Sont BSPEORELNE! ¥ompri EWR: AND
gates of which a common input termnal t+s connected to the output term nal

of said OR gate and tahesitderedipiita t &F M oel whodle €RONEEHEE terhNaa®dt BYe
termnals of said first and second conparators respectively, and 5 two OR
gat es, - of ‘whi ch aceniEEyed NEEpdEively t6 saideriest and second absolute
| .value_detectors,'for comparing those inputs-with each
. other and providing the’comperisonrre;ult:through output
te¥minals;. | |
a second comjarator, of which one input terﬁinal is
connected to the outpﬁt terminal ofleaid first absolute
“value detector and anotger ihput terminal is connected
to.receive reference data indicative of the said
predetermined leﬁel-of correlation, for comparing the
first correlation data and ‘the reference data w1th each
other and prov1a1ng the comparison result through an
output terminal, g=ﬂ -~
- _ a thirdlcomparator; of which one input terminal is
\_ connected to the output terminal of said second absolute
- value detector and'another ihput terminal is connected
to receive the reference data, for comparing ‘the second
correlation data and the reference data with each other
and-providing the cOmperieon restlt through an output
terminal, | '
_ an OR gate of which the input terminals are
connected.to.the output terminals of said second and

-third comparators, respectively,
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to an input .termnal for receiving the si.gnal indicative of whether the
input digital video signal is irregular, and the other-two ternmnals are"”
connected to the output termnals of said AND gates, respectively, for
~providing the selection 10 data as 2-bit-2&a. 7. A digital conb filter
for digital video .signal, substantlally as described herein with reference

to Figure 2 of the acconpanylng drawi ngs. 15 8. H gh definition digital
col our tel evi divsh A gaties b sy & pﬁgmandngpum tesmingl ds comnected

accordance mnth any preceding claim
to the output erminal of said OR gate and the other input

terminals are eonnected to the output termlnals of said.
'-first-and‘SeeOnd'COmparators réSpeetively, and - |
'Se;twofOR gates, of which a common input terminal is connected
to an input terminal for :eceiving.the'signal indicative of
whether the input.digitalﬂﬁide05signai is irregular, and the
other two'terminalseare-connectedfioithe output terminals of
said AND gates, réspectively, for'pfevidlngfthe selection

10 data as 2-bit data. e ' -

7. A 'digitel -comb filter -for"digiﬁal video signal,
subStantially as. described Héieinvwith reference to Figure
‘2 of the accompanying drawings.. |
15
l 8. - Higﬁ-definition digital colour television apparatus
incorporéting a digital comb filter in acéordance3with any

preceding claim.
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