1 ENCODING CCLCUR TELEVI SI ON SIGNALS The present rHVehtlon reIates to the
encodlng of conposi te image signals by synt hesi zi ng conposite

sisgnal s especially for use in television. In recent tines, digi g%"s‘"'g#_‘p‘/
processing techni ques have been enpl oyed nore and nore frequently as .

met hods to inprove the quality of an image signal. Especially, in an 10
1DTV (Inproved Definition TV) and EDTV (Enhanced Definition TV), a
notion adaptive signal processing techg ?ue is used for a digital filter
that- separates a-chromninance signal and a Tunminance signal and a scanning
line conversion circuit ' Y ] . anni ng i mage
signal with 525 scanni ng™ E%&f@dﬁ%dﬂ‘@ﬁt f rng i mage signal.
By using such a nethod for a'television receiver, it is p055|ble to obtain

| mprovenents in S c
-chrom nance slgnal :ﬁ 5&&9 %nbgﬁkggﬁaﬁg%ﬁ§§g§ slgzeﬁ? cross C IoEr (a
phenonenon\Mﬁﬂmﬁﬂsht¢u#ﬂﬁﬁ%x?kgﬁﬁkﬁ by s synthesiizimg compesi tandmage

signal ), 5 andsjPhalsekpeon10y £be dkephayteNe@dsibn.prior art
arrangenent for achieving such 25 inprovenents is shown in Figure 1 of

t he acconpanyi ng di agrammti c dramAngs ‘wherei'n a.lum nance signal Y and

col our di }‘fe][encelnasﬁ_(mR t times, gll)gltﬂ(;ld S:1an&18paaceasengepaenheghuesh -
respective romre | ue nal s ich are
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si gnal ag srgn
: Definition TV), "a motion - adaptlve signal processing

technique is used for a digital filter that separates a

chrominance signal and a luminance signal and a scanning

line conversion circuit 'thate converts an interlaced

- 15 scanning 'image sigﬁal with - 525 scanning lines intb a

non-interlaced scanning'image signal.' By using such a

. method for a televisicn"receiVér, it is possible to obtain

improvements in respect of cross luminance (a phenomenon

whereby a chrominance signal;is mixed with a luminance

20 - signal), cross colour (a“phenomenon'whereby'a luminance

signal - is mixed with ‘a. chromlnance signal), and of
resolutlon of the dlsplay 1mage ' '

A'_prior-ﬁaft_Jarréngemeht; fck achieving such

25 °° imiprovements is shown in'Figure q._of the accompanying

-'diagrammatic-drawings; wherein ‘a luminance signal Y and

colour .difference signais' R-Y (I) and B-Y (Q) are

'~ separated respectivély'frgmured-(R),“green (G);sand blue

(B) colour signals-which:aré“appliedlto'a gamma correction

30 matrix 4. The COIOufﬂdifferenCe Signals I, Q are filtered

by cOrresponding low'pass filters 10, 11 ‘and modulated by

- a quadreture phase mddulator 5 according to a chrominance
sub-carrier signal'I”aﬁdfa.burst”flaq signél.z.
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' -2- The signal output frontthe quadrature pha§e nDduIator 5 and the

| um nance signal Y fromthe gamma correction matrix 4 are conbined at a .

m xer 6 according to an input signal 3 whicch is a synchronous and bl ocking. .
pedestal 5 signals. To obtain a resulting encoded video signal CV, the
conbined signal output from the nixer 6 is lowpass-filtered by |ow
pass filter 8. Since this prior art approach is not a fundanental 10
processi ng net hod whi ch renoves Cross %untnance conmponents fromthe

| umi nance signal -and the chroninance sfgnal, it may result.in Iom1qua|ity

- of resolution pl a y the
chrom nance si gna% @%.r?g'lats.lho H{;_ﬁg%gg gﬂanﬁgéég{'ﬁg%&?és%g&&e er red -
enbodi mentss amdt Iﬁbepr]é@@mammleﬁ!-glshlaﬁfmﬁ@lmr'éb?déaa!m@l reerreekiomet hod of

| Mprovi Ng o8- 1443l i dye O&mabﬂhéal 8% hMRG%e?! 62 dRRIAMINY 11 tdh by%é@é ecting a
nost ‘effectjive bandmnd h of |ters according to a_shape of a_2 attern or -

still and SiEnady | nﬂﬁb’-%l} gr’tﬁl sa frprerengys: |"-H§fl t R3°F§§89ut9?ﬁlle%?£]t he
~di spl &y I@mq?AESLBImG 8btRLhoa @@éun@hhgrenw$u@a\«1dduegai?dmwcvpna
filter, prevgnts Xin E srgngé and .a nance
"signal at LJ?"P erfcBMPH t & 592 pr oftBY é’é‘ 81 uPERET 228 T Sichi eve
the'above]&m&pnéuﬁfxi#ex26 oy ldwe. passeﬂiltewe&tlon, the frequency zones

of a vertical, horizontal, and tenporal axes in a three dinensional filter"
are, adj ust ed accordlng to a notion.signal detected on the 30 basi s of an
intrafield i maddinggnbhipaprden art apPTeAchl ischnofca sfupdanental to

redugq an gryRdd SImif G tHod whi BhN2BRBvES08Rbs s AMeh PAE Ee NEbisortd iRl and to
tse an from the luminance signal and the chrominance signal, it ;\/
may result in low gquality of resolution of the display
image, and interference of the image.by the_chreminance
signal and the luminance signal may-result. '
15 _ . L
Preferred embodlments of the present 1nventlon aim to
_ prov1de a circuit and method of improving the gquality of
a display image at a receiving site by selectlng a most
‘ effective bandﬁidth of filters according to a shape of a
20 pattern or still and moving image signals, while elevating
~_the resolution of the display image by using a motion and
pattern adaptive three dimensional filter, which prevents
mixing of a luminance siqnal and a chrominance signal at
an encoding site and promotes maximum ﬁesdlution.g N\
25 o _ _ - _ _
To achieve the_above.and other objects of the present
invention, the frequency zones of a vertiéal horizontal,
and temporal axes in a three dimensional filter are
adjusted according to a motion . 51gnal detected on the
30 basis of an intrafield image signal pattern and a frame
difference signal so as. to reduce an interference of a
luminance signél.end chrominance signal and to use aa
image frequency zone effectively during an encoding of red
(R), green (G), and blue (B) colour signals which may be



i'mage frequency zone effectively durlng an encadlng of*red (R, green (G,
and bl ue (B) col our S|gnals whi ch may be -3- provided from f or

eXanpl e, a canera into a conposite inmage signal : According to one aspect of
the present invention, 5 there is provided a nethod of encoding a
conposite colour television signal in .an apparatus having a gamm
correction matrix, a plurality of low pass filters, a quadrature phase

nmodul ator, a mxer, an inmage pattern and notion detector and a plurality of
adaptive filters,.- the-10 - nethod conprts¥ng: (a) receiving colour signals
at inputs of the gamia correction matrix and encoding these signals to '
‘produce a | uRnfHEed| §EEM, ankPE WSXHPfi-nafc Sa8EFRal SNta5 & HFompedibass

filtering thqmggéng . signals; (c) - processing the |um nance signal in
the i mage pattern an motion det ector, .such processing conprising detecting
200 image notion froma difference betmeen a current frame and a preceding

frame of the | unm momErdimmakoarsheuagpettnef thespresentol isvgneionp
accordan a L mage
pat tern B om RS it nea o AR 75 ARG LS 2 et e Pl
signal in acdmelkewisiant hstilgna adien pan erapparatued; hgd)ingdapt igehya
filtering thed W L g‘by fs ef)f ti er -

t he pass banS: #rg I C g’ag??ve falll g?&-éh e‘r’m ngg,e @%C(:)E\ri e{:fné(#eévmtéh the
30 second mqﬁt@%rfé}a%ﬁldn%ﬁpbiﬁ%t "@dﬂ?‘%‘f chW%%rﬁ@@Ee?N%@ﬁi :
determ ned i RGN o&@@@cmfhaﬁaeaf pu&ﬁ:aqu @f adaptlve filters, the
10 method comprising:’

(a) receiving colour signéls .at' inputs of the gamma
.eorrection matrix and encoding these signals to produce a
_ luminance 51gna1 and two chrominance signals; '
15 o | _

' (b) low pass filtering the chrominance signals;

(c) processing the-luminahCe signal in the image pattern
and motion detector, such processing comprising detecting
20 image motion from a difference between a current frame and
. a pfcceding'frame of the luminance signal and outputting
a first control signal in accordance with the degrée of
' ‘image motion detected, and detecting image pattern from
the luminance signal - and outputting a second control
25 'signal in acccfdance{with the image pattern detected;

(d) adaptlvely fllterlnq the lumlnance signal by means of
one of the -adaptive fllters the pass band of which
‘adaptive filter is'.detefmined in accordance with the
30 second control signal and an output gain of which adaptive
filter is determined in accordance with the first control

signal;

(e) processing the low pass filtered chrominance signals
35 by means of the quadrature phase'modulator'and-at least =
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"signal; (e) processing the Iomfﬁass letered chrdﬁ1nance signals 35 by
means of the quadrature phase nodul ator and at | east -4- one of the
adaptive filters, the pass band of which adaptive filter or filters is
determ ned in accordance with the second control signal and the output gain
of which is determined in accordance with the first control 5 signal,
such processing producing a nodul ated, adaptively filtered signal; and (f)
conbi ni ng the nodul ated adaptively filtered signal and the adaptively
filtered |um nance signal by neans of “10° the mxer to produce a comnbi ned

Si gnalt f%%ordé d Lo, a secand qats eg%ﬁﬁ'&r %nvp%n%hogﬁa herf r@?-{)rlﬂl ded a
Ci rcui Sen i éaéhbs Vi g e R
circuit cadapitsivey ﬁlg‘amoj:S flbbers:cusordellEtmmech phuredddndaricd ow pass
filters uagy %Haas a n p nd

noti on detwg%?lor andlg% ?I{,@P&# tsggmtaflv;glﬁglte% 65%& g&&go £

col our S|gﬁ%@bzﬂs|¢ﬁﬁﬂ@ﬂ¥ﬂ34héngéﬁﬁﬁrééﬂﬁécwiﬁh #ﬁ@r@%ﬂﬁﬁaqqm@ﬂéh by the

matrix t 0 sAlgRRuCce s’t‘xdﬂ“ﬂﬂ&ﬁ&%ﬁi&fﬁlo&%{&im %d?fﬂd%%@e aiiéi:{@ixﬁe ¥ he
chrom nance signals fromthe garma correctlon 25  natrix are flltered by
first and §é&&ﬁfq(ﬁ&QE%kvf44 ers; the lumnance signal fromthe gama
correction matrix is coupled to an |nput term nal of the inmge pattern and

d t det ect ed det :
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signal -anand fihrestadaptively filtered lumlnance__SJ.gnal by means of
10 the mixer to produce a combined signal.

According to a second aspect of the invention, there
is provided a circuit for encoding a- composite colour
television image signal, the circuit comprising a gamma

“15 . correction matrix,. acplurality of low pass filters,:a

. quadrature phase modulator, a mixer, an image pattern and-

motion detector and a plurality of adaptive filters,
wherein: _ '

20 . colour signals at inputs. of the_ -gaguna' correction
matrix are 'enccded by the matrix to produce a luminance
signal and two chrominance signals;

the _chrominance sigrials from the gamma COr_rect_icn
25 matrix are filtered by first and second low pass filters;

the luminance signal from the gamma correction matrix
is coupled to an input te'rminal of the image pattern and
motion detector where image motion is. detected by
30 determining a difference between a current frame and
pi:'ec_eding frame of the Iluminance signal and a first
control signal is outpLit-' which is depéndent upon the
degree of motion detected ‘and image pattern is detected
and a second control signal is output in accordance w1th'_

35 the J.mage pattern detected;



contr'ol signal is output which i's dependent upon ihe'dEQFeeLbf’nDtion
detected, and inmage pattern is detecéted and. a second control signal is

out put in accordance with 35 the inage pattern det ect ed; - 5 - the

| um nance signal is coupled to a first adaptive filter whose pass band is
determined in accordance with the second control signal ‘and whose
output gain is determned in accordance with the first control signal; 5
the | ow pass filtered chrom nance signals fromthe first and second | ow
pass filters are coupled to the input of 8ectond and third adaptive filters.
respectively and adaptively filtered wherein the pass bands of the second
10 ‘and third adafReviupipaees gigngdt dsnmiqritples e dhhEstwadpptive

second contrgti Ft&FakhaBe PalgrUtbfd NBsOhetenifeandn aé}ﬁbof&aﬁéle adaptive
filters are determned., in accaordance th the first control nal ;, 15

coupl i ng t he EfaptI&-ARA 192 [hmciik | GRSE £ P 9 dignd
third adaptieetettinedair souptésnte -izlﬂehquadr givse pbateomo@ﬂg&tam,,

out put s rE;romthe first adaptive . filter .and the 20 quadrature phase
nmodul at or” are coupl ed to the nmixer which mxer produces a conbined signal;
and the conbi ned stiymal ofr @astshef tared schpphiipdnce ®ignals | tropathe

filter, the rf‘lsf%“ ré&-ﬂ%ﬁp Ul duHg A v{]"?ag% £5 142 rs %h'}% ‘&8 ci%'dt o 'Eg%elﬁpﬂlﬂa'

Accordlng to ect of I nventi on, ere prOV|de rcuit

for encodi ng ¥f cERFENY eaﬂ%aé'é‘léﬁ%néﬂapﬁlé(ecofbweﬁ%l é‘\ﬁssﬂetﬂiilﬁéﬁﬂmgaadgamm

correctlon adaptively filtered wherein the pass bands of the second

]g, 10 and third adaptive filters arezdetermlned in accordance

\/: . with the second control signal and -output gains of the

' “_second ‘and third adaptive filters are determined in
'~ accordance with the first control signal;

15 ' coupling'the-adaptively'filtered chrominance signals
from the second and thlrd adaptive filters are coupled to
the quadrature phase modulator, '

‘outputs from the first adaptive filter and the
20 quadrature phase modulator are coupled to the mixer which
- mixer produces a combined signal; and

O B the combined signal from the mixer is applied to a
third low pass filter, the resultlng output of whlch is
25 the composite image 51gnal.

According to a thifd:aspect of the invention, there

is p_rovided a circuit for ~encoding a composite image

'signal in a colour television having a gamma correction

. 30 matrix, a ‘plurality of low pass filters, a quadrature:

.phase -modulator, a miker an imagé pattern and'motion

detectlng circuit and a plurallty of adaptlve fllters,
wherein: ' ' ' ' '
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30  matrix, a plurality of IOM/pass filters;se a quadrature ‘phase
modul ator, a mixer, an inmage pattern and notion detecting circuit ,and a

plurality of adaptive filters, -wherein: - 6 - colour signals at inputs
of the gamma correction matrix are encoded by the matrix to produce a
| um nance signal and two chrom nance signals; 5 ' t he chrom nance

signals fromthe gamma correction natrix are filtered by first and second
| ow pass filters; the outputs fromsaid first and second | ow pass filters
are coupled to input termnals of tie guadr at ure: 10 phase nodul at or,

whi ch produces a_conbi ned nodul at ed sngnal at _an output thereof; the
| uni nance 'si gndFOIUR oFIESA 160 A ILMPHES PR rid1e oFaPRE | FRIGESPRIPRI N and

noti.on detbR@irilg &récCehtodear ®ylkhe llﬁ@ﬂmﬁotbowoaudﬁ ectBembyafieéer m ning

a difference wee rent__frame .preceding frame of the
| umi nance i Qﬂéi %Ré121?|? FORKTIOF §+%ﬂ% s output which is dependent

upon the degree of notion det ect ed, and i mage pattern i.s detected and a

secong, contr ol “?:hrbgu%gnceo%ﬂ#ﬁ %%Wd&%?e ‘thmg thgei gBgEpat tern

detected;. the Tirst and second ghal s ou put fron1sa| pattern
and not i orﬂﬁi@t-’é&td#@; fElkexed bhr@r%fpmn@oﬁeqw@&ﬁwcﬂ’a$$|pt|¥%t%lrsf| rst and
second adaptive filters; 25 the Ilum nance signal from said ganm

‘correction matrix is coup[ed to an input .term nal of -said first adapti ve
filter whose. YisoutRyFs i §rometsaid n€drsitn aedoSBGRNE WilPH (PRSSecond

control sifimedadoséupliéUto input terminals of the quadrature
10 phase modulator, which"produces a . combined modulated
signal at an output thereof; | o’

thefluminance signal_is_coupied,to an input terminal
of the image pattern'and motion detecting circuit where
15 image motion is detected by determlnlng a difference
between a current frame and precedlng ~frame of the
lumlnance 51gnal and a. first control 51gna1 is output
which is dependent upon the degree of motlon detected, and
image pattern 1s_detected.and a seoond_control signal is

'20 output in accordance-with the image pattern detected;.

the flrst and second control signals output from said
pattern and motion detectlng circuit are applied to <
control 1nputs.of_f1rst and second adaptive filters;
’s _ _: _ _
the luminance signal from said gamma correction
matrix isji coupled to an input t_'erminai . of said first .
adaptive filter whose pass band is determined in
: accordance with the second control signal and whose output
- 30 gain is determined in accordance with the first control
signal; ' |

the combined nodulated' output signal from. the
quadrature phase modulator is coupled to an input of said
35 second adaptive filter and adaptively filtered, wherein
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30 “‘gain is determined inaccordance w th-the fi'fst tontrol* signal; the
conbi ned nodul ated output signal from- the quadrature phase nodul ator
is coupled to an input of said 3.5 second adaptive filter and adaptively
filtered, wherein - 6a - the pass band of the second adaptive filter is
determ ned in accordance with the second control signal, and the out put
gain of the second adaptive filter -is determ ned in accordahce wth the
first control signal, so as to produce 5 an adaptively filtered output;
the adaptively filtered output from &hé& second adaptive filter and
the output fromthe first adaptive filter are coupled to the _nixer, -which
mi xer produceh® R¥SS E%ﬂ%iﬂ%dtg?gﬁ%??ﬁi RARREL¥BNEL AERT sEENSPTREBATERe

m xe[1 i s applimdacecxdanded Yﬁmhpm f'é-.ééendf tdtﬂntfz&S]W ﬁ'&ggamut fard Ofé:h\éhi ch
is the conposite i e, Si- . 15 - 7-2.Pr.efer ..the pattern_and.notion
dotect i ng ot 1Rt TSR IR & Fris, Mdsand, aRgd, ik ez, 45 REssERdng ARy |
of conpar at orac¢ordaetcerwitih nchevEitstr dontrdie digrialgnc® sisghal pipdpcays an
“edge inE%r“”é&QQ&Q#tfbé?it%QTtQEea gﬁ{éhgal direction; a plurality of

inverters for inverting the outpufs of Said conparators; and

the adapﬁively filtered dutput from the second
adaptive filter and the output from the first adaptive
, filter are coupled to the mixer, which mixer produces a
;f‘ 10  combined signal; and ] '

-~ the combined signai'?rdm'thefmixer is applied to a
C— . third low pass filter,-the'resulting1output of which is
'~ the composite image signal. C '
15 ' '
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10 a | ogi c. conblnatlon circuit mhlch recelves bdtput signals fromsaid

plurality
gener at es

of conparators and inverters and, on the basis of such si
selection signal to be provided to selection termn

a 15 mul tiplexer. The | ogic conbination circuit preferably conpri

plurality

of AND gates for receiving outputs fromsaid plurality of

~conparators and inverters, and a plurality off 20 - OR gates for rec
out put sfrom sai d AND gates and generating said sel ection signals.
Preferably, the pattern and notion detécting circuit includes a notion

Cronal by one (PSRESEEETL, o8 APCERIPIRE M PLoSShEVALRL RS, 1T

signal by

gnal s,.
als of -~
ses a

eiving

ance
el ayed

30 - Ilunrmnmindegnalpgbheratédtécborthhlbhauempemse; fromthe 1 um nance
signal input; and absolute value circuit for converting the out put
subtracter -to an absolute value; and 35 - 8 - a notion signal

processing . C|rGM|Plﬂﬁﬂlpt&Cé§%|ﬂ@mpﬁéabﬂtéuﬁornﬂﬁﬁﬁﬂminﬁngﬂﬂhétharue

(oirouid asal dubliisnceOntighati idlplays an edfee AR INEribbhEAS

each conprj se: flrst and secon 8
Seest PRI °T 18 Vertlcaé }F§F ﬁ8 vzontal delay circuit co

the Tumn
an i nput

10

15

20

25

30

35

ela circuits coupled in ser

a plurality.qf 1nverters for.inverting-the outputs of
said.comparators; and

a logic combination circuit which receives output
signals from_said p1ura1ity of-ccmpafators.and.inverters
and, on the basis of such signals, generates selection
signal to be provided to selection - terminals of a
multiplexer. '

The logic combination circuit preferably comprises a
plurality of AND gates for receiving outputs from said

of said

may
ies to
upled to

o

plurality of comparators and inverters, and a plurality of

OR gates for rece1v1ng outputs - from sald AND gates and
generatlng said selection 51gnals_

Preferably, the pattern and_motion detécting circuit
includes a motion detector which comprises:

a frame memory for delaying said luminance signal by

one frame;

a subtracter for subtracting the frame delayed
luminance signal generated from the frame memory from the
luminance signal input;

' an@'absoiute value circuit for converting the output
of said subtracter to an absolute value; and



tetninal of the luninance signal; thlrd and fourth cl 6¢k delay circuits in
series.coupled to the output of 'said first horizontal delay 15 <circuit; a
~second horizontal delay circuit coupled to said first horizontal delay
circuit; 20 - fifth and sixth clock delay circuits in series
coupled to the output of said second horizontal délay circuit; a horizontal
filter connected to the outputs of said 25 first ‘hori'zontal delay circuit
and.said third and fourth clock delay circuits; a vertical filter connected
to the outputs of "said first, third, and BiTth clock delay circuits; 30 a
hori zontal -vertical filfer connected to .the outputs of said first an

second horizontal YUYW AR RFPIFTHE &h“%tﬁ’é‘ Tor Professing ough
si xth cl ock dshgpyuti frwnr Ssadd absollite avalliti @iverit fas sei@ctfiingt t he
output of said vertical,,horizontal, and horizontal-vertical filters.
accordi ng tC)??ﬂFEﬁép%%gB?lsaid-pattern detector; 5 - .again

controller for receiving the output of a frame delay circuit which del ays
an input!§ignal thfﬁgoédg%t?vér?ﬁﬁtgggtﬁa?n afhMbehdi¥e .cONbi ni ng a si gnal
output froma gain control'er wth a“signal output froma gain
control l er which controls the output -of 'said nultiplexer, according

first and second clock delay circuits coupled in

series to the luminance signal;

10 . a first hbrizontalfdelay circuit coupled to an input
N~ ‘terminal of the luminance signal; '
third and fourth clock delay circuits in series. '
~ coupled to the output7'of-'said first horizontal delay
15 = circuit; ' - S o L

- a second hcrizoﬁtal delay circuit coupled to said
first horizontal delay circuit; | '

20 £ifth and sixth clock delay circuits in series
coupled to the output of said second horizontal delay
circuit; '

a horiiontal-filte£f¢¢nnected'to the outputs of said
25 first horizontal delay circuit and said'third-and;fourth o
clock delay circuits; = | '

a vertical filter connected to the outputs of said
first, third, and fifth-C1ock'delay circuits}
30 _ _

a horizontal-vertical filter connected to the oﬁtputs
of said first and second horizontal delay circuits and to
the outputs of saidfffirét _through sixth clock delay
circuits; S o : o

35
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" to the output of said notion dét ect or . Fbr h.UEfter understandlng of the
invention and to 15 show how the sane nay be carried into effect, .
reference will now be nade, by way of exanple, to Figures 2 to 9 of the
acconpanyi ng di agrammatic draw ngs, -in which: Figure 2 shows one exanpl e of-
a circuit for encoding 20 colour television signals according to the
present invention; Figure 3 shows another exanple of a circuit for encoding
colour television signals accormln% to the 25 present invention
Figure 4 is a circuit dlagranlshomnng n detail exanples of first through

hird fil d 2.0f 3: 530
Hluren | ba i o Uil 300 shiktand Lhe derBher db Ssdia
sel ecti.ng \(ﬁmmb{ i shqwmecpbct iarsd y ltﬂrmmta:h-l-verma]zonfalterand
hori zont alyaeild S £d | tﬁ@réuéﬁh?loﬁfsgiﬂﬁgftée ﬁSdetecté f;lFlgure 6is a

circuit. dlagran1 ow.ng .1 n.detail one exa ourt ter 16 of
Figure 3; Figures 7A through 7C are exanples of spatial 5

- frequency zone $ejGt ldmat&*arwzt Qrdrs'&:le@:‘él sxge%hbvehiﬁpqt BQraZf)Péﬁé 8
ure is

verti cal orizontal - vert ilters 69 - _
acircuit (1ﬁ¥eﬁﬁ§ﬁ5 nYPLf d%ﬁ% rﬂ?]ippugxﬁﬁﬁpﬁg ghgﬂﬁﬂﬁeﬁ etecting
circuit 7&rdhéﬁqn&t$ &nd 3, 4, and 6. and . - '

" a mixer for_combining a signal output from a gain
10 controller with a signel'cutput frcmfatgain controller
which controls the'output of said multiplexer, according N
to the output of said motion detectcr.

For a better understandlng of the 1nventlon and to
15 show how the same may be carried 1nto effect reference
will now be made, by way of example, to Figures 2 to 9 of

the accompanying diagrammatic drawinge,,iﬁ which:

~ Figure 2 shows one example of a circuit for enccding'
20 colour television signals according to the. present
invention;

Figure 3 shows another example of a circuit for
_ encoding colour television signals according to the
25 presentrinventicn;_ '

Figure' 4 is a circuit diagram showing in detail
examples of first through third filters 12-14 of Figure 2
and a first.filter_lz of Figure 3;
30 | o |
| FigﬁreS; 5A through 5C are examples of spatial
frequency zone selecting characteristics respectively of
vertical,' horizontal, and horizontal-vertical-.filters
49-51 of Figure 4; ' ' '
35 | |



Flgure 9is acircuit dlagran1shomrng'|n det ai s orke exanpl e of a notion -
detecting circuit 7b of Figures 2, 3, 15
reference nuneral s and synbol s simlar to t hose of Figure 1 represent

construction and function. That is, low pass filters 10, 11 are 20
connected to a gamma correction matrix 4, and a signal "output froma
quadr ature phase nodulator 5 is conbined with a |lum nance signal Y at a

"matrix 6.
filter 8 25 In. deta|I

Then,  the conbined signal is |lowpass-filtered at a | ow pass
the |uminance sidral-Y fromthe gamma correction

matrix 4 i s connected to an input termnal of a first filter 12, the
outputs fromthe |Bigpuessf ikt & cirguitd dilagram c@mmedlnodenputl one

termnals of ékéﬁﬁ?@dogoa fghgiﬁrf1§tggdlg bl 74 glidet &r; 14 respectively,
and the lum nance signal Y is also connected to g pa

detecting circuit 7 to detect -pattern and. motion in the |um nance signa

ttern and notion

The signal output figarése V’Attﬁhﬁoa?ﬂ npti ogrdet eszhianeel e t spatSal
applied to fi

first

Filt

t 35 th h third - th t f th
CSqUenCY ¢ BRRECESY S0 I SHARACKET Lot G SEPRGE L VBt

second fil terhdﬁlmdtame Yéurttcdl ldret hbt izontaipiveatt faal Ifd 1qieady gouH7a

phase nndula15¥ ;ﬁ

functi ons

- 10

15 .

20

25

example of a pattern'detecting circuit 7a of Figures 2, 3,
4, and 6; and ' - '

Figure 9 is a circuit'diagram showing in detail one
example of a motlon detectlng c1rcu1t 7b of’ Flgures 2, 3,
4, and 6. ' ' il

Referring to Figure 2, reference numerals'andISYmbols
similar to those of Figure'l”represént like construction
and function. - That. is, low pass filters 10,' 11 are
connected to a gamma correction matrix 4, and a signal
output from a gquadrature phase modulator 5 is combined
with a 1luminance’ 51gnal Y at a matrix 6. Then, the
comblned signal is low—pass—flltered at a low pass filter
g. _ : _ :

In detail, the luminance signal Y from the gamma
correction matrix 4 is connected to an input terminal of
a first filter 12, the outputs from the low pass filters

10 and 11 are connected to input terminals of a second

30

35

filter 13 and a third filter 14 respectively, and the
luminance signal Y is also connected to a pattern.and
motion detecting circuit 7 to detect pattern and motion in
the 1uminance”'signél Y. The signal output from the
pattern and motion detecting circuit 7 is applied to first
through thi:d filters 12-14, the output from the first

4, and 6. Referring to Figure 2,
li ke

Y.

Figure 3 shows another enbodi ment of a circuit
for encodi ng CTol o vl ?éIeV|S|on signals in which like synbols are used to
refer to a ganna correction matrix 4, low pass filters 10 and 11, m xer

low pass filter . Ff&QrQUQd&Qtﬁfﬁﬂ@E%¥%’HEH&fﬁﬁ”sﬁBWIﬁ&hiHa&@t&ﬁi'%EE?-

6,



. 1.

10 as in the foregoing. In the dravm ng, the’ | urti nance si gnal Y of the:
gamma correction matrix 4 is entered into a first- filter 12 and -a pattern
and notion detecting circuit 7. The output fromthe quadrature phase

modul ator 5 is entered into an input terminal of a fourth filter 16. The 15 _
out put of the pattern and notion detecting circuit 7 is entered into the
first and the fourth filters 12, 16, and the outputs of the first filter 12
and the fourth filter 16 are entered into the mxer 6. 20 . " Figure 4
is a detailed circuit diagram of exanples of the first through third
filters 12-14 of Figyre 2 and the fourth filter 16 in _Figure 3. In the :
dr awi ng, fqlrléierdn%lzsééorﬁﬂ’r{ﬂe(?&@%e?%y Ber dier 48, apdc RBERPERries are .

connect ed firomd tHE R¥IBHA NPLULLEEr manedna(l thad thifdd stifber harigestal
delay circuit, 47,1, C%Fmecte to the | unm nan ut_termnal Yi. The

output of FFREFSI O T 47 aﬁéﬁ'%ypféﬁ%ulp? 91]7a€ T Bupled to a third cl ock

delay circuit 43 which:is connected to a fourth cl.ock delay circuit 44 in

seri es A seqﬂﬂﬂ] rkz i r t he
first hor| zont ﬁ@ é Iglﬁéﬁlgt Z{?% 31 %‘B%%lﬁ@eul%éo??t ﬁe secon ﬁfbéllozont al
delay Clr@mquﬁﬁgsﬁQikﬁﬁ ﬁelﬁﬁlsbpﬂlﬁﬂﬁnaéﬁoén WQQQQ/1¥KQC§NNb°M% t hat -

i s connectyge el Ho idarerotle delaunsi 68 bctBohmSEFifss, low pPees A
hori zontal _filter 49 is connected to an oufput S4 fron1the first horizontal

del ay cir &itteFA ad@ oBPPutst S5 ™KPETS6SF r obPY hPATH r FLAFETT ofir t HRRY ock

del ay Cir quuiddraturelphasge wodulator il WEIiCEOhaﬁeC’OBﬂQe@dlﬁéi findtiong s S2,
and S8 f@pnlthe fi.rst &hlégé nd flftéh ck. delqg CJrCLHtS _417

ﬁgnd afgln §b§8f|?€ﬁyg' raw1ng,_ umlnanc signa

Y of the gamma correctlon matrlx 4 is entered into a first- _ \yi
filter 12 and a pattern and motion detectlng circuit 7.
The output from _thé ' quadrature phase modulator 5 is
.~ entered into anfinput_terminal of a fourth filter 16. The
15 output of the pattern and motion detecting circuit 7 is
entered into the first and the- fourth filters 12, 16, and
the outputs of.the'fi:st filter'lz_and the fourth filter

16 are entered into the mixer 6.

20 - Figure 4 is a detailed circuit diagram of examples of
the first through third filters 12-14 of Figure 2 and the
fourth filter 16 in Figure 3. In_tne_drawing, first and
second_clockldelay.circuits_41, 42 coupled in series are
connected to a luminance. input terminal Yi and_a first

+ 25 horizontal deiay circuit 47 is connected to the luminance
input terminal Yi. The cutpﬁt of the first horizontal
delay circuit 47 is conpled to a third clock delay circuit
43 Wthh is connected to a fourth clock delay c1rcu1t 44
in series. = A second horlzontal delay circuit 48 is

30 "ccnnected-tc the first horlzontal delay c1rcu1t 47 and the

- output of the second horizontal delay c1rcu1t 48 is
coupled to a fifth clock delay circuit 45 that is
connected to a sixth clock-delay c1rcu1t 46 in series.



. ‘!\

hor i zontal -vertical filter-51 |s COnﬁected-to'outpUts S4 and S7 fromthe
flrst and the second horizontal -delay circuits 47 and 48 and to output's S2
- S3,. -85, S6, S8, and 10 S9 fromthe first through sixth clock del ay K
“circuits 41-46. A nul tiplexer 53 selects an output fromthe vertical

hori zontal, and horizontal-vertical filters 49-51 according to an output
froma pattern detector 7a. A gain controller 55 takes an output froma
frame delay 15 circuit 52 as. an input to del ay the i nput signal 5 by a
frame wunit, and a -nixer 56 outputsl2aT mixed gain- controlled

signal that is gain-controlled by ain controllers 54 and 55 accordlng
~ to an output fromaahmtizontret etibier 92®5FP39PS§t@§AtqlﬂﬂnRHFP%E: S&how

_ respectlvely athal i s . |
hor | zont al o % e Ver{ﬁ%l_ﬁeﬁymm@qmﬁ SstPhts hes

“hori zont al - véﬂdl &8 friam dhes Lhdrdrigfig £RT ‘i—gr‘b‘ﬂ? é?%'a}% cal%'?letip%d fic
circuit d|agqqnloh_w@%ﬁwﬁamﬂﬂilﬁeﬁfﬁnfxsuddnﬁedteﬂ th aitpugre2 3,Shherein

t he reference nuneral 6 r ori t a T
Lhrough Bo 1 SBfboBR: Erobk W abiEERe thirde R it“elf‘r’c?seﬁ%éb%%%%?%may
filter; 70raWE%mhxs\wchmshlmﬁd74&epm@spsqﬁlvely-

. hori zont al - Sﬁ}lcal #ter ;gééepi t§131EUHHdNé€€@& ggub&%b@@g §5

repr esent ga ese conponents have connectlons
simlar to tlose Sesdrdedtheofdnst handf &henceeeonti §ord zemtaly del aY13.

circuits 47 and 48 and to outputs S2, 83, 85, S6, S8, and

10 S9 from the first through sixth clock ‘delay circuits
TN 41-46. A multiplexer 53 selects an output from _the
' vertical, Thorizontal, and horizontal-vertical filters
- 49-51 accordlng to an output from- a pattern detector 7a.

A gain controller 55 takes an output from a frame delay

15 circuit 52 as an input to delay the 1nput signal’ 5 by a

" frame unit, and a. mixer 56 outputs a mixed gain-

controlled signal that - is gain-controlled by gain
controllers 54 and 55 according to an output from a motion

detector 7b. - e )

20 : .
Figures 5A through S5C show respectively spatial
frequency zone selecting characteristics of the horizontal
Y filter 49, thejvertioal filter 50, and the
horizontal-vertical filter 51 of Figure 4.
-25 '

Figure 6 is a more spec1f1c c1rcu1t dlagram of one
example of the fourth filter 16 of Flgure 3, wherein the
reference numerals 67 and 68 represent horizontal delay
circuits; 61 through 66 represent clock delay circuits; 69

30 ~represents a horlzontal filter; 70 represents a vertical
filter; 71 represents a horlzontal-vertlcal f11ter,-72
represents a multiplexer; and 74 and 75 represent galn
controllers.  All of these. components have eonneCtions
similar to those described above with reference to Figure

35 4.



"Figures 7A through 7C are respective spatié"fFeQUency'zone selecting:

characteristics of the vertical, horizontal,  and horizontal-vertical, , .
filters 69-71 of Figure 6. 5 Figure 8 is a detail ed diagram of one
exanple of the pattern detector 7a of Figures 4 and 6. In Figure 8,

conparators 81-84 conpare with a specific threshold voltage the
outputs fromthe first and second horizontal 10  -delay circuits 47, 48 and
the first through sixth clock delay circuits 41-46. Inverters 85-88 invert
the output fromthe conpar-ators .81-8413and the control signals to be '
provided to the selection.terpminals A_and B of the nultiplexer 53 are

generated by ANGYHERE g6Ro2tHRE 19¢  §H%s IESRACTH{NEChSPa IR a
speci fic |fagicuernibiztiid e et iy ayrwdtemiktnids fopradd erextttisd Bt or s

81-84 and,the jnverters 85-88._.Figure 9 is a detailed circuyjt,diagramof -
ohe. exampPOFOREIL ¢ Brtr: r (A Svdst il dalieds Lt BEAT L
frame mem¥FdgufE €el ays: the | um nance signal input Yi by one frane, and a.
'subtractor 102 subtracts the output fromthe frame nmenory 101 fromthe
| umi nance-signal input Yi. Then, an absolute value circuit 103 converts the _ .
output 25 fr &ﬁqm@ sﬁjﬁtsr & dstagdeq diagramRf @ne wHanele o thetion
si gnal pr i abtedtdbrl94 sPcesgasekha cakdub.frormt pagakeoldit e val ue
circuit_ 103 to a notion _signal. Referrlnqﬂgack to Figures 2-9, the
~oper at i onSPPANAFOKE i IFEMRAr S Wh Pr SAERIT ISy TSRO 11 now
be descri hedltadd rdie cdutghlits Wetbmr eher giestt andhaepeidticowi Al of the
first filter o4 eyent th e | ) iL.n a.hqri zant al
di v o on d(eeﬁ? h%#‘.n%‘%ﬁf% 455, 88 %tt".‘%ﬁes %.f‘g’%? ; gggg‘ﬁgﬁsi%%h Xack g -
| Yh2- Yh8| dedray] @Brcuits 4braéhe Fuventate 8§5gh8| ivverThaheulautpuwxer 53 \ed
from the comparators.81-~84, and the control signals ta'be '
provided to the selection. terminals. A and B of the.
multiplexer_53”are generated by  AND gates 89-92 and OR
15 gates 93-94, which perform a specific‘logic combination
for the signals output from the comparators 81-84 and the
inverters 85-88.

Figure's is.é detailed circuit diagram of one example
20 of the motion detector 7b of Figures 4 and 6, in which a
frame memory 101 delays the luminance signal input Yi by
~one frame,'and a subtractor 102 subtracts the output from
the frame memory 101 from the 1uminancersigna1 input Yi.
Then, an absolute Valuegcircuit.103 converts the output
25 from the subtraétor_ 102 to its absolute vaiue,. and a
motion signéi‘prqcessinq_éircuit_104 processes the output

from the abéclufé value circuit.103 to a motion signal.

Refetring back to Figures 2-9,_the:opérations of the

30  embodiments _6f the . present invention will now be
‘described. First of all, with reference to the operating
effect of the first filter 12, in the event that there is

no edge'_in' a horizontal direction (the horizontal
.~ correlation is high), then |S4-S6| < Kh and |Yh2-Yh8| >
35 Kyv for the.lﬁminance signal ¥. The multiplexer 53 in



- 14 - Figure 4 selects the‘output froihe horf Zont al f||ter i.e., Yh =
0.25'S4 + 0.5 S5 + 0.25 S6, if there is edge in a vertical direction.

In thi's - case, . the sel ecting characteristics in. the spatlal f requency
zone is as in 5 Figure 5A. Here, the fact that there is no edge in the
hori zontal direction nmeans a signal spectrum is distributed to a

| ower zone of a horizontal frequency direction. On the other hand, when
there is an edge in the vertical dlrectlon hi gher frequency conponents in
the 10 signal spectrumare contained’ 4 “vertical direction. Therefore,

P the Cace s oy BN EhS' EEaRR, SPEUR RS REAGRaE BlRRERLY
direction (the eegyf tYh:a# CaF-dat+ an S- 555h|+gl0).,25bl$:6 t ifr €hexeaisecadge ina
o the ver t cfds¥qal "L ALEXST Th! 3ag a5t SCkRE! °sReRU LY

In this cammara¢mersetecs|ng mme apataaﬁemnﬁquenQY1zheesm§|a$ in
frequency ZO@#&éSsAn FigQee {&'&@ (thbe EAEkel Al fdicddyd Sifoeqdoe in

t he verti cal ecti on neans 4 SI ectrumis distributed to a | ower
zone of a verh?%é?%%hen@?rﬁmmorﬂeaaﬁ‘ t R GtiFRahangPefieruPhel® is

an edge in thederigerédl t&d a d.'o%féﬁ:tlﬂﬂne ifghgr hdriemmiay eeeaaaa&&s in
t he S|gnaL spectrum are 3pta| & ﬁrlzggtal directi
Therefore, 3rectigR; chORa & @P’%ﬁ Rt sVPE eXfovirt | 3P P ﬂf“'elSIB is
adequat e.: 30 the verﬁibdh&i:&&&ﬂ:i/me,r gty fanphe[rmyr kompdrieattd inamdie] err]
’ the mi&"”éwgha§3sbgctrum are contained in a vertical direction.
N "_Therefore, a filter which has the characteristics as shown
in FiguT¥e 5A is: adequate.

| In the case where |S2-S8| < Kv and |Yv4-¥vé| 3 Kyh,
15 there is no edge in the vertical direqtion_(the vertical
correlation is high),'but“there is an edge in a horizontal
direction, the multipYexer 53 in Figure 4 selects an

- QutPUt_from-the-vertical‘filter'50;' Thus, Yv = 0.25-S2 +
0.5-S5 + 0.25-S8. In this. case, the selecting

20 _characteristice in the_spatial.frequencyezone-is as in
Figure 5B. Here, the fact that there is'nq'edge in the

- vertical direction means a signal-spectrum is distributed

to a lower zone of a vertical frequency direction. On the

N _

: T other hand, ‘when - there “is an edge in the horizontal
25  direction, hlgher frequency components in the signal

L _-.spectrum are: contalned a “horizontal - direction.

Therefore, a filter which has the characterlstlcs as shown
in Figure SB is adequate. ' ‘

30  In the casé where |52-S8| < Kv and |Yv4 -Yvé| > Kyh,
and |S4- S6] < Kh and |S2-S8| < Kv , the multiplexer 53 in
'Figure 4 selects an output from the horizontal-vertical
filter 51. Thus, Yhv = 3/4-S5 + 1/8- (S2+S8+S4+S6) -
1/16- (S1+53+57+59).  In this case, the selection

35 characteristics in thetspatial frequency zone is as in



Figure 4 selects an output from t'he *hdri2onfal -veftical filter 51. Thus;
Yhv = 3/4 S5 + 1/8 (S2+S8+S4+S6) - 1/16 (S| +S3+S7+S9). In this :casse,
the selection 35 characteristics in the spatial frequency zone is as in. -
- 15 - - Figure 5C. Here, 'it neans either there is no edge in both of the
vertical and horizontal directions or there is an edge in both of the
vertical and horizontal directions. 5 If there are edges in both
directions, the signal spectrum is distributed widely in both vertical

and horTzontaI directions Thus, i T F? Necessary to renove the signal
spectrum nDduI%ted chro anc ur.e to

nal _as__.in . Fi
or event P 18 RPafien anEBeE Enar el tome eyt et 7° 10
there is mm(nhgaver91chbraddrhornlontahedargn&ho&pe@Mwnhenechstambuted to

| ower partyfl 11§38 téfaéhé?”\%%‘tﬁ{ééfn%ﬁé {;ff‘%&?@&i/ SiESEEiBHé Thus,

sel.ecting aracterrstics requency zone as In gure 5C
S adequate 15 The. chr oni nance S|gnals | and Q are f||tered by the second

and third filters d3erd4 aMd dudaweini Bdai @if@é‘tfoﬁ@ tmefléfénsi' ter 12
and then nodul at ed hy th ﬂ ugdrat ure phase npdul at or 5. out put

from t he SPECtHMYr AfLr S1EEIOURSTuI Yidrly |§nco]H’BFHed"%"Ehc?¥|e %‘Eﬁ‘put from

the first Hdﬂﬂzernﬂﬂ dlﬁécthbﬁstl MThusy spatial nfebeesawyw Yeidv®N nance
sub-carri. for, the quadr ture hase ulator. 5 i.s fgn and fv 525/4 to

separat e T8 | SHFEhC SPEEIRAR. SRFRHE ORI &t 8‘8 25
Ref erri ng stigynak opsr ai nonFabuFieguise 3,td heotementncthe modu_lated

10 chrominance signal from interference. If there is no edge
in either direction,'the signal spectrum is'distributed to -’
lower parts of the vertlcal and. horlzontal frequency
dlrectlons. -Thus, selectlng characterlstlcs in the
spatlal frequency zone as 1n Figure 5C is adequate.
15 - _ _ _ ) ' -
The chrominance -signals I .and Q are filtered by the
second and third filters 13, i4_which have similar effects
to the first filter 12 and then modulated by the
: quadrature phase modulator 5. The output from the
20 quadrature phase modulator 5 is combined with the output
from the first filter 12. At this time, a spatial
fregquency of a chrominance sub-carrier for the gquadrature
phase modulator 5 is fh=hscland fv=525/4-to separate'the E W,
luminance signal'and the modulated chrdmihance signal. .
Referring to the operation of Figure 3, the luminance
signal Y is treated the same as in Figure 2, but for the
chrominance signal C, a gquadrature phase modulation is
performed by a generally method, and the modulated output
- 30 is filtered by the fourth filter 16 which uses a_51m11ar
principle as the first filter 12. The output from the
fourth filter 16 and-the‘luminance-signal Y filtered by
the first filter 12 are combined to form a composite image
signal.' ' |
35



si'gnal Y is treated the sane as in Fi'gu'fe 2,* but for *the& chrom nance signal
C. a,quadrature phase nodul-ation is perforrred by a generally nethod, and

t he -nodul at ed out put 30 is filtered by the fourth filter 16 which uses a-
simlar principle as the first filter 12. 'The output fromthe fourth
filter 16 and the |lum nance signal Y filtered by the first filter 12 are

conbined to forma conposite inmage signal. 35 - 16 - In the case where
[err] and [err] the nultiplexer 72 in Figure 6 selects the horizontal
filter 69 Ch =~1/4'Nd + 1/2 N5 - 1/2 MN8. - In other words, for the

| umi nance signal Y, there is no edge in a horlzontal di rection, but

there is an edge &R é‘%r??‘-&%lw}ﬂiﬁF%ciséﬁSG <TKE @are JthAg Yhdara cK¥Yi st cs

gf S|oat7 IA al 1fgheqmw1§mtaﬁei-or7zt hﬁﬂh%‘f‘n ak fs&édIeEiftﬁ?t?lﬁ' l?&i'?il&’li\ﬂaln . |
i gure ln..the case n rr e tipl exer

in Figure 6 Sdl&ers $%e & (Tcal/fA /]201/\‘% fel dfT 6.1 n ePERRF ds,

for the Ium 7 (i smmaltﬁé lm:tmameenslgdge ¥R &heeet |1csalnd1|erdg:§im,abut_ o
there ha 0 di t 1% h t | i

char act ePl sti %g%‘g rillsf%la |%#E?%%%hcéggo%§ ?e §Fhe-£he%r| zoejt(i'1 c%) are
as shown in Higectiz®h: | n The casteahing. [@lﬂal}'aahdrietLFSKythﬁ asmlateal] and

[err], the | e heig! t v, al
filter rcr%l‘,_.tehq[ ers z7&;£0fc7r %hé: HNgfﬁﬁ—gﬁ%)s %&if/g% zaqu aéNs7 %9 ‘bﬁThe

sel ecti ng chéﬂa@ilaqrﬁ i"®s of spatial - frequency zone

10 In the case where |s2-ss| < RV and'[Yv4—Yv5| > Ryv,

o " the multiplexer 72 in Figure 6 selects the vertical filter
70; Cv = - 1/4°N2 + 1/2-N5 - 1/4*N8. In other words, for

- the luminance signal Y, there is no edge in a vertical
~direction, but there is an edge in.a.horizontal direction.
15 ~The selecting characteristics of spatial frequency zone
for the horizontal filter 70 are as shown in Figure 7B.

In the case where |Yh2-Yhs| > Kyv and |-"Yv4-Y'v6] b
‘Kyh, and |S4-56] < Kh and '|$2-58]| < Kv, the multlplexer 72
20 in Figure 6 selects a horlzontal—vertlcal fllter 71; Chv
= 1/4'N5 =~ (- 1/8" (N2+N8+N4+N6)] + 1/16- (N1+N3+N7+N9)
The selecting characteristics of spat1al frequency zone
for the horizontal filter 71 are as shown in Figure 7C.

25 . The detailed diagram of the pattern detecting circﬁit
7a is shown in Figu:_'::eia. 'The pattern detecting circuit 7a
includes the comparators 81-84, inverters 85-88, AND gates
'89-92, and OR gates 93, 94. 'In the case where there is no
edge in a horizontal difecti“on" that is |S4-S6| < Kh “the

30 output of the comparator 81 becomes logic high. When .
there is edge in the vertical dlrectlon, that is |Yh2-Yh8]
> Kyv, an output from_ the comparator 82 becomes logic
high. ~ Here, Yh2 = 1/4-(S1+2S2+S3), and Yh8 =
1/4- (S7+2S8+89). When {;here' is no edge in a 'vert'ic'_al

35 ' direction, that is |S2-S8| < Kv, the output of the



"for the horizontal filter 71 are as éhown in F| gure Jc. 25 - The
detail ed di agram of the pattern detecting circuit-7a is shown in Figure. 8.
The pattern detecting circuit 7a includes the conparators 81-84, inverters -
. 85-88,  AND gates 89-92, and OR gates 93, 94. 'In the case where there is no
edge in a horizontal direction, that is [err], the 30 output of the

conpar at or 81 becones | ogic high. VWen there is edge in the vertical
direction, that is [err] [err], an ou%put fromthe conparator 82 becones
| ogi ¢ hi gh. ~Here,  Yh2 = 14 [er rl] “and Yh8 = 1/4 (S7+2S8+39).

When there_i n,a verti a 35 o that, erg t he
e e e dipdi%a £89%83 BBl S8Rl S end it g aberih. L
edge i'n a @&ohozdrzcaitadi r dérechiont hathats ifser [¥Yv4-Yvéhe »uKylt, othéhe _
conpar at or &m% A +2 gnd Yv6 = -
1/ 4 (SS+2S%%‘?€ éngnﬁg a%%f naglile%(ra?cs?l}%%alogéut hégﬂf'rgéné?%é conparators -
81- 84, thesinvett é$%+8§4'8%7)theaNND Y46 es=8914%: (%%ﬂ%ﬁtsm gat e€Ehe3, 94 -

are usgd t&ﬁ@iﬁ&twﬂes néte RO Hrdm the t:bﬁ.gbra%eéshgil-é@ntehevertIcal :
filters 69-73  and - The operatin prlnC| ure 8 will be-

readi |y aphfemtead 85'f%3t R AND gRtas§dr oal'?gs @n@?agagﬁﬁv\?%dge in
this fiel b4 Aretaid@tdlisagiety ehet be tnki nardebﬁeawgvart@ual 7&nds shown

O e e RS AR PR SLA b e Vs A0 4o U DUl LD
current freperaining préveiphg bfafdgurand anildbdwd mmdmly,leapparantf rame
diffeggnce.5i gpal sk&l‘i%'d“iléécfélﬂ vahé hﬁaé%@k%ﬁ:‘élv%%ledge in this
‘field. o o : o/
A-detalled dlagram of the motlon detectlng c1rcu1t -7b
is shown in Flgure 9. The current lumlnance signal Yi and
15 the output of the frame memory 101 are used to obtain the
frame dlfference 51gnal between the current frame and a
preceding frame, and an absolute: value of the frame
dlfference signal is calculated by the -absolute value
circuit 103. The output of the absolute value circuit 103
20 is applied to the motlon 51gnal proce551ng circuit 104 to
obtaln a quantlty of motlon to control a gain (where, 0 <
k < 1) of the gain controllers 54, 55. 1If the quantity of
the motion beeqmes larger, then the k value becomes
larger. .Especially, when the k value is identical to 1,
25 the outputs of.the filters 49-51 and 69-71 :in Figures 4
and élare equal_tp the_outputdfrqm the:multiplexers 53, 73
and when the k value is zero, outputsdof_the filters 49-51
and 69-71 are one- frame-delayed siénals. When the Xk
. value is a value between zero and one, the outputs of the |
30 filters 49-51 and 69-71 in Flgures 4 and 6 become Yo =
' '_k sv + (l-k) St and Co = k*'Nv +.(1—k)_Nt, respectively.

Whlle a preferred embodlment of the invention has
been partlcularly shown and descrlbed above, it will be
35 understood by those skllled in the art that the



cirrcuit 103. The output of- the absoruté-vakbe-éircuhtthS 20 is applied
to the noti-on signal processing circuit 104 to obtain a quantity of notion-
'to control a gain (where, O [err] k [err] 1) of the gain controllers 54,
55. If the quantity of the notion beconmes |arger, then the k value
becones larger. Especially, when the k value is identical to 1, 25 t he
outputs of the filters 49-51 and 69-71 in Figures 4 and 6 are equal to the
output fromthe multiplexers 53, 73 and when the k val ue is zero, out put s
of the filters 49-51 and 69-71 are one- fusare- del ayed si gnal s. When the k
val ue is a value between zero and one, the outputs of -the 30 filters
49-51 and 69hbkizoﬂtqﬂwesentéquGfbéteweSpemﬂone[qan]be-ﬁeed]wénﬂoem

err] + (1-k S I referds ofd nme t
vent i on hatid tAEPREEL sUfLAL Yl SeR BSOS OB Sha Bie
‘under st ood mattenedetection ¢ircule 7artof t FAgurehet and that the
hori zont al - ‘HHEié&Htéil&é¥t§éaﬁ|Qﬁﬁtﬁﬁnﬂ¥3é&ﬁﬁ%“bhhoﬂélﬁ%éw %Eﬁhout

hori zontal and vertical filters 49, and .t he pattern detection circuit 7a

of Fi gur® 4 HRAA%Ehe h’éoﬁbFPEBﬂ?‘aPnQel"ﬁrcF&Icafll Ifirters £dne’ RaAnBetheed

Wi thout 5 usigyrtdien hidtaaion cintbuiat calf Fibueles 66JitRBusndephetipayt ern
detection CIG?UII ‘a_ of FH%uag 6% thouthggartlng fromthe scope of the

i nvention. (ﬁﬁ?mf?ﬁg BRe qRUYPR dbove are used at a 10

transnitting site, it is still possible to sustain - conpatlblllty

W th an existing Ty Sé(r?ég ng FMéil@S&E"é% ?Q¥cf‘PB y! QEo%Qrggedthﬁsh‘Enﬁl v

decodi ng at -a recervin roved dranmatl ca
- 15 10 As taxmssm'@bm $ht<a, cohposise $mlbb spgaaltbéﬁcoapngsustam
N compatibility with an ex1st1ng_TV system. Furthermore, by

applying three dimensional decoding at a receiving site,
image quality can be improved dramatically. '

15 ~As stated above, 'in a composite image signal encoding

circuit such as in a TV camera or VTR, the above described .
embodiments of the invention may have the advantage that

maximum picture qualityfis_sustained at a receiving site

by decreasing-interferénée between luminance and colour

20 -signals, shifting the bandwidth of the filtérs'accordihg
to still and moving images, and selecting a most éffective
bandwidth of a fiiter”acdording to-é3shape of a pattern.



2 O

ci ' ch as'in a TV canerd or"VTRe the above destribed enbodi nents of -
tHTCﬁ*LEﬁ#TBﬁ\ﬁﬁV‘have t he advantage that maxi num picture quality-is,
gmpﬂﬂ ”l{m’ ving site by decreasing interference between | um nahce -
”Bﬂ@hals shifting the bandwi dth of the filters according to
stlll and ndblﬁg =mages, and selecting a nost effective bandw dth of a
filter according to a shape of a pattern. .~ -19- CLAIM5S-1. A nethod. of
encodi ng a conposite colour television signal in an apparatus having a
gama correction matrix, 5 a plurel aey-of |low pass filters, a
guadr ature phase‘ﬁndulator, a mxer, an inmage pattern and notion detector
and a plghAIMS8y of -adaptive filters, the  nethod conprising: 10 (a)
recei ving col our signals at inputs of t he gamma correction matri x and
encodi ng t hese signals to _produce a | um nance.signal. and two chroni nance-

- signals; () Powgidad { oft encRdinge ahFeMPARKEE &odeMrs; taleyigion
~ processi n%fd}&i um naﬂcsp§aﬁaehsl nabhagl Eﬁ%nﬁﬁt ey S S LB 2] ect or,

such processi npr|5| g?tectl not i-on froa1a dlfference bet ween
a current &r Mg H‘? & ufi nARRErFYRGl. RS
outputti ngno’lﬁﬂateoﬂ rstmméf;ohnsugagb pataetor Gad emotdidn td@td@gﬁﬁe of _

age, Mot 0o el £ 30 FOLSE U N bURYR PRULLL IO Luminagce

si gnal £ cor ghal™ " i'n’ accor dance e.i mage
pattern detsmmiiimb: (d) adaptlvely frlterlng t he | um nance S|gnal by -
means of one of the adaptive filters, the pass band of . whi ch _

10 (a) receiving colour signals at inputs of the gamma
_.correction matrlx and_encodlng these- signals to produce a .'“*{
luminance signal and_two'chrominance signals;

(b) low pasé filtering the chrominance signals;
15 S '

- (c) processingithé luminance signal in the image pattern
and motion detector,.such processing comprising detecting
image motion from a difference between a current frame and

- a preceding frame of the luminance signal and outputting

20 a ﬁirét control signal in accordance with the degree of
image motion detected, and detecting image pattern from
the luminance signal and outputting a second control- _

~ signal in accordance with the image pattern detected; U

25 (d) adaptively fi;tering:the luminance Signal by means of
one of the adaptive filters, the pass band of which
adaptive filter is determined in accordance with the
second control signal and an output gain of which adaptive
filter is determined in_adcordance'with-the first control

30 signal; ' | '

(e) 'processing the low pass filtered;chrominahce.signals
by meahs_of the quadrature phase modulator and at least
one of the adaptive filters, the pass band of which
35 adaptive filter or filters is determined in accordance



adaptive filter-is detern1ned I n accordance\Mt?lthe-second control
and an. output gain of which adaptlve filter is determned in ﬂﬂlwﬁiﬂﬂnﬂi““"
with the first control 30 signal; (e) -processing the | ow p

chrom nance ‘si gnal s by neans of t he guadr at ure phase modul at or’ and at | east
one of ‘the adaptive filters, the pass band of which 35 adaptive filter

or filters is determned in accordance .-20- with the second control

signal and the output gain of which is determned in accordance with the.
first control signal, 'such processing pf@duei ng a nodul ated, adaptively
filtered signal; and 5 (f) conbining the nodul at ed adaptlvely filtered

si gnal and twelﬁdaﬁheves@mmdtépearpgmm segdalths auvsputofgair eifxer

to produce a,apidn ned &eﬁai‘inlfnéﬁ in? accdrdardd twiftH ﬁ{l&of'iPQtacﬁ%PBi' te

col our televisjon jnmage si he cicult. conprising a ganna correction
.matrix, a pl Fgmaly, cﬁu%vpmg%ﬂrwg PEOAUC G dr rodelphede AadaRFAVELY a

m xer, an i nege] fatd®r £igRal foahen detector and a plurality of adaptive
fllters wherein: 15 col-our signals at inputs of the gamma correction

matri x- aF% encoded by the matrix to produce a |'umi nance signal and twe
chrom nance %ﬂﬂﬁﬂébmﬁihlng thdﬂmbdutatemaadapSugeaysﬂﬂlﬂéﬁé&ésaQﬁa

Cum nance st g TherpenetERERY EirreRrro AR S S 1 il it

term nal of tﬁhﬁlmmggrpﬁmtEIangd a combined signal.

10 2. A circuit for~encoding a compOSite colour television

_\/“ - image signal, the circuit comprieing'a gamma correction
metrik, a plurality of low pass filters, a quadrature
phase modulator, a mixer, .an image pattern and motion
detector and a plurality of adaptive filters, wherein:

15 | S _ o

colour signals.at inputs of the gamma correction

‘matrix are encoded by the matrlx to produce a lumlnance
‘signal and two chrominance 51gnals, '

20 the chrominance signals from the gamma correction
matrix are filtered by first and second low'pass filters;

R the luminance signal-from the gamma correction matrix
is coupled to an input terminal of the image pattern and
25 motion detector where image ‘motion is detected by
'determlnlng a dlfference between a current frame and
precedlng frame of the luminance signal and a first
control signal is output which ‘is dependent"upon " the
degree of motion'detected' and’image pattern is detected
30 and a second control SLgnal 1s output in accordance with

‘the image pattern detected

the luminance signal is coupled to a first adaptive
filter whose pass band is determined in accordance with



. ;ﬁL‘;ﬂPllgﬂbéggézgigr- where inmge noti-on #& detécted by deternining-a
. difference current frame and preceding frame of the [|-unminance
Sji first control signal is output which is dependent upon the
ng(mgi Hm,’jet ected, and inmage pattern is detected 30 and a second -
cont reol™ il out put in accordance with the image pattern detected; the.

| um nance signa

Is coupled to a first adaptive filter whose pass band is

determned in accordance with -~ -21- the second control signal and
‘whose: output - gain is determ ned iFn23ccordance wi-th the first contro
signal; the low pass_filtered chrom nance signals fromthe 5 first and
second | oas £9¢%r satebusiignalo ape | Wpgseof o8EPBAd dadnt hisd

adaptive fdéﬁ&ﬁiﬁ@@pﬁetaa@d:fdaﬂae_-wﬁdﬁpthaethétl-ésﬁegomhsﬁghalt;he pass

bands of the second and third adaptive filters are determ ne

in accordance

with the second control signal and output gains of the 10 second and
third adaptive thel Lews paase ficitarediechrominance dsigaalist [Frde €he st

contr signal, .coupli e ti iltere ol pange signals from
t he sg‘J’conq"g’%ﬂgdt ta}%ﬁlc# eaét}gﬁ {1\?@? g’lgl%tse\régllé‘re Ee"'sc](é)lgﬁl_ gaﬁg geri;p © @ﬁ%- ‘g#at ure
phase noddfat secondt pand thied t adaptivet fiddiers erespecsivedyd amd

dr at L G ok ad : hi f q
T e SUISEERGUL 00 B RBATEER bR ek R0 2

e Co S| gna m

the mxer is applied to a

£

~ third | ow3ssthir@epdaphd veedtit ktanF ckputesrripned iin (arcerianeet e i mage

20 _

signa[. with the second control signal and output gains of the
10 second ahd. third adaptive filters are determined in o
- accordance with the first control signal;__ o
coupliné the adaptively filtered chrominance signals
from the second and third-adaptive_filters are coupled to
15 the quadrature phase modulator;
outputs . from the first adaptive filter and the
quadrature phaselmodulator are coupled to the mixer which -
mixer produces a combined signal; and
the combined'signal from the mixer is- applied to a
third low pass filter, the resulting output of which is
. the composite image signal.. '

25 3. A circuit for'éncddinéva composite image.Signal‘in a

colour television having -a gamma correction matrix, a

plurality- of low_”paés filters, a quadrature. phase

modulator, a mixer, an image pattern and motion detecting

circuit and a plurality of adaptive: filters, wherein:

30

| colour signals at'-inputs of the gamma correction

matrix are encoded by the matrix to produce a luminance

'signal and two chrominance signals;



25. 3.  Acircuit for codi g a conposi-te «i mage Stgnd fn a col our
tel evision having a gamﬂﬁg " ﬂﬂﬂ”ﬁ’(rl X, a plurality of |low pass
filters, a quadrature +p L oYev e, a mxer, an inmage pattern and

nmotion detecting circuit and a plurality of adaptive filters, wherein: 30
col our signals at inputs of the gamma correction matrix are encoded by the
matri x to produce a lum nance signal and two chrom nance signals; - 22 -
t he chrom nance signals fromthe gammua correction matrix are filtered by-
first and second- | ow'pass filters; the Z%utputs fromsaid first and second
low pass 5 - filters are coupled to input termnals of the quadrature phase
nodul ator, whi chther shrasinanesmbeignassdfEzaedthegrgamea  gRrFecHion

thereof ; theméef%ﬁaafs gigRakelSpyoERed hAdaBetbpUl 1667 phaal £33 tedds;t he

I mage pattern and notion detecting circuit where inmage notion is detected

. by determning a difference between a current frame and. preceding frane of
Bhe |_3m ?ance Sl ﬁﬁﬁg %\&p\:§ér$t;dﬁon§aﬁzh wad i?mdousédbnuhibdswi pass _

ependent upgp.the degree o tion detected, and. 15 _ippge pattern is

det ect ed® andggaléﬁfﬁnag'@oml% Fita TR YT L A B Ry gg%c RS i mage
pattern det ephade tmed@latérandwisbclonpmmhices s geraimd ioedumokdudatssl d
pattern and | tecti Lreu t are applied to 20 control inputs of
first and se%gééggdggt?&ebpgpggrgﬁe#ﬁgfﬁuninance signal from said ganma '
correction matrix is coupled to an input termnal of said first adaptive

filter whose pagfie RBRYnahSedelighanngd .c'bﬁp'led-_ to an input terminal

" " 10 of the image pattern and motion detecting circuit where

— image motion is detected 'by- determining a difference

'petween a current frame and preceding frame of the

luminance-signal and_a'first"control signal_is output

which is depéndeht upon the'degree of motion détected;’and

15 image pattern is detected andza'SeCOnd control signal is
output in accordarnce with the image pattefn detected;

the first and’second control signals output from said
pattern and motion detecfing circuit are applied to
20 control inputs of first and second adaptive filters;

the _.1uininance signal from said gamma correction
U " matrix is coupled to an input terminal of said first
adaptive filter whose pass band "is determined in
25 accordance with the second control signal and whose output.
gain is determined in __a'c:co'rdai"ic_'e with the first control
signal;. L ' ' . '

- the combined modulated output signal from: the

30 quadrature phase modulétor;is coupled to an input of -said
second adaptiveifilter and adaptiVely'filtered; wherein

the pass band of the ‘second adaptive filter is determined

in accordance with the second control signal, .and the
output gain of the'second adaptive'fiiter is determined in



25° accordance with the second controL-s&gnaI-and whose* Dutput galn IS
d ccordance with the first control signal; the conbined .
nDduIated out |gnal from the 30 quadrature’ phase modul ator is -
Lﬂm\m ﬂg&\ﬂiof said second adaptive filter and adaptively filtered,
d of the second adaptive filter is determned in
accofdahce with the second control signal, and t he output gain of the
second adaptive filter is determined in - 23 - accordance with the first
control signal, so as to produce an adapttvely filtered output; the
adaptively filtered output from the second 5 adaptive filter and the
out put frosreREdpnce: wighptheef irst eponkeot tiARAl { ¢q 188 HoxProdMFiech i xer
produces aagogghggqvglgn%hiﬁ@y@dtm%ﬁyyﬂm ned signal fromthe mixer ‘is
appliedto a 10 third | ow pass filter, the resulting output of which is
.the conposite i nage signal. 4. Acircuit as clained in claim2 or claim
3, Wnereijn t he 'tnalteaapta.%llyot EdﬂtQFbQCt iolﬁg:pu(l:i I Eatiokn - thel u](fke‘a:onﬂ 15
patter et ect conprise ur mnrm rs .for
det er nPni n§ Sﬁﬁgﬂ ftcﬂe ‘f{jrﬁ’ﬁé 3%’ ‘8 ‘%8 E%P t%a% |ﬁd§pﬁd‘rvezont al
direction ﬁnlaeremrexﬂoupleittonthEOmandnnwﬂhIqhcmlxanepreduqésra
I nverting Egﬁ gg%&uggggglsa%%dponparators and a logic conmbination circuit
whi ch recerves out S|gnals fromsaid pIurallty of conparators and
i nverters

. the combined signal from the mixer is applied to a
10 third low pass filter, the resulting output of which is .
the composite image signal.” = _ _ - o/

4. A circuit as claimed in claim 2 or claim 3, wherein
_ the pattern and motlon detectlng circuit includes a
15 pattern detector which comprlses.

a plurality of comparators for determining whether
the luminance signal -displays an edge in a horizontal
direction or a vertical direction; | '

~20 N o |

a plurality.of inverters for inverting the outputs of

said comparators; and |

a logic combination circuit which receives output

25 signalélfrom said piurality-of COmparators.and-inVerters

and, on the basis of: such signals, generates selection

signal to be provided to selection terminals of  a
multiplexer.

30 5. A circuit as claimed in claim 4, wherein the logic
" combination circuit comprises a plurality of AND gates for
receiving outputs from said plurality of comparators and
inverters, and a plurallty of OR gates for receiving
outputs from said AND gates and generatlng said selection
35 signals. " '



. ¢ v e .

and, son the basis of such—signals. generates skl ecti ol signdl- to be

provided to se ' termnals of a nultiplexer. 30 5. A circuit
as. claimed in cgmggﬁmnﬂ"wa'pe | ogi ¢ conbination circuit conprises a .
plurality of AND gal€s' v ing outputs fromsaid plurality of
conparators and inverters, ahd*a plurality of OR gates for receiving
outputs fromsaid AND gates and generating said selection 35 signals.

- 24 - 6. A circuit as clained in any of clains 2 to 5, wherein the
pattern and notion detecting circuit incl@fes a notion detector which
conprises: 5 - a. frame nmenory .for. del ayi ng._said,l uninance signal by

one frane; 6. ' A circui as—9¥g¥ﬂﬁﬁﬁﬁbﬁé¥ gFoF&aéﬂﬁt?ag?iﬁg WHeES1R! ane
del ayed | uni nahee paityetin gidematédn§ detrethénfr atrecattoigciodest femdOion
| um nance signal_ input; | g alue circuit for converting the
out put of saigegﬁﬁﬁg’cﬁggﬂgbagﬁﬁgﬁg%?%fe val ue; and 15 a notion
signal processing circuit- -for processing the output fromsaid absol ute

value cirguit as sq Gldde nflly ¥or’ dWilyidy safd Clifihdnds. S18hgR 04N
any of clains_Z'toq%, f%erern 3F _fﬁe a é%tl e ?I ters-conprise§h$?rs¥ and.
second cl ock @®eaffr@merits coupled in seri'es to the | um nance signal; 25
a first horizontal delay circuit coupled to an input term nal of the '
| um nance signal; third and fourth clock delay circuits [n series_:

g a subtracter for -sué%raé%fhg -the frame gélayed
luminance signal generated from the frame memory from the

10 luminance signal input;

\—
and absolute value circuit for converting the output
of said subtracter to an absolute value; and '
15 : a mptién signal processing circuit for processing the
output from said absolute value circuit as said first
control signal, ' '
7. A circuit as claimed in any of claims 2 to 6, wherein
-~ 20 the adaptive filters comprise: -
first and second clock delay ‘circuits coupled in
U series to the luminance sighal;

25 ~~ a first horizontal deiay-CirdUit coupled to an.input
terminal of the luminancé”Signali: ‘ Lo

third and fdurth"clock delay circuits in series
coupled to the output of said first horizontal delay
30 circuit; . S ' '

a second horizontal -delay circuit coupled to said
first horizontal delay circuit; ' '



coupled t

®

o the output of said first hbri?ontdr'défay 30 circuit;

a second

horizontal delay cireudit coupled to said first horizontal delay CIFOU}L,{

_ 25 - fifth and sixth clock delay ciTtcuits in series coupled to the out put,

ntal delay circuit; 5 a horizontal filter
Conﬂmmﬁﬂmmmmmgut s of said first hori zontal delay circuit and said
third arfd foulfth® clock delay circuits; - a vertical filter connected to
the outputs of said 10 first, thir and fifth clock delay circui

hori zontal -vertical filter connected 2 The out puts of said first and

I d f h h
STn el ook qordrtlc' SHef, BERED® CISGED dPEPL A s S8 Heliled [ 000!

of said Géﬂpﬂeﬂ t%oﬁhﬂmﬂ%ﬂpuﬁnéfmﬁanmnS&bOWQWhQ%dz¢mtabrd&knmrdlng to

the outputjpbygei.d pattern detector; 20 a gain controller for receiving the

out put of
frane uni

ts; a

a frame- del ay. circuit mhlch del ays an input signal thereof by a

t; .and 25 a mxer for conbining a signal output froma gain

contreller with ﬁloi'h@&&kaqu'(fﬁllﬁ:ei'a @%ﬁe&%’eﬁ eon;thel bartpmlsc chlgatlaol s .the
sai tlp ccor tO t ou | noti on
fips s g%rlzﬂﬂgﬁﬁa &¥orC o?%h %EFEQI%F n fougkdy s,

'_apparatuscmeckgdeuhgtEnrbaﬁkﬁ;as herelnbefore-_descrlbed

out put of
det ector.

10

'fof sald first and second horlzontal delay circuits and to

15

20

25

30

a vertical filter'connected to the outputs of said
first, third, and fifth clock delay_circuits;.

a horizontal-vertical fllter connected to the outputs

the outputs of sald flrst through sixth clock delay
circuits;

a multiplexer for selecting ‘the output of said
vertical, horizontal, and horizontal-vertical filters
according to the output of said pattern detector;

a gain controller for receiving the output of a frame
delay circuit which delays an input signal thereof by a
frame unit; and

a mixer for combining a signal output' from a gain

controller with a signal output from a gain controller

which controls the output of said multiplexer, according
to the output of said motion detector.

8. Apparatus'for encoding'colour television_signals; the
apparatus being substantially as hereinbefore - described
with reference to Figures 2 to 9 of the__accompanying
drawings. ' | o

A3



W th- reference to Figures 2 to 9 of the accbr‘rpanyr'n’g drawr ngs -26- 9.

A nmet-hod of encodi n m)m" on signals, the nmethod being '
substantrally as he UM Hi'lbed vvrth reference to Figures 2 to 9 of
-t he acconpanyrng dr awi niys.t

- 26 -

9. A method of encoding coloﬁr television signals, the-
method being-substantially as hereinbefore described with
reference to Figures 2 to 9 of the accompanying drawings.




