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line scanning frequency. Color (chrominance) information
20 is encoded or inserted in a portion of the luminance
signal spectrum around frequencies which lie halfway
between the multiples of line scanning frequency (i.e., at
odd multiples of one-half the line scanning fregquency).
- Chrominance and luminance information can be
25 separated and detail information may be enhanced by.
appropriately combing the composite signal spectrum.
Known combing arrangements take advantage of the fact that
the odd multiple relationship between chrominance signal
components and half the line scanning frequency causes the
30 chrominance signal components for corresponding image
areas on successive lines to be 180° out of phase with
each other (so-called interlaced frequency components).
Luminance signal components for corresponding image areas
on successive lines are substantially in phase with each
35 other (and comprise non-interlaced components).
In a comb filter system, one or more replicas of
the composite image-representative signal are produced
which are time delayed from each other by at least one



-2-*line scanning interval (a so-called 1-H delay). The signals from ong
| ine are—~added to signals froma precedl ng line, resulting in the
cancel l ation of the interlaced frequency conmponents (e.g., chrom nance)
while 5 reinforcing the non-interlaced frequency conponents (e.g.,
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and the chr@gi naf§ge-to-line in a typical video scene. If one considers a
stationary picture, and a particular pixel of that scene,

it will be apprec1ated that the level of redundancy of the
signal representlng that pixel on a frame-to-frame basis
will be substantially one hundred percent. Thus, if
20 combing were performed on a frame-to-frame basis, the
‘percentage of residual luminance signal in the combed
chrominance signal will be significantly reduced over a
line-to-line combed signal. Similarly, the percentege of
residual chrominance signal in the combed luminance signal
. 25 will be significantly reduced over a line-to-line combed '
— : signal.
More particularly, there will be, for example,
no vertical detail accompanying the combed chrominance
- signal. By design, the chrominance signal of an NTSC
30 composite signal is synchronized to have a 180 degree
' phase relationship from frame to frame permitting comb
filtering on a frame basis. The luminance component may
therefore be extracted by linear addition of the composite
signal from successive frames and the chrominance
35 component may be extracted by linear subtraction of the
coﬁposite signal from successive frames.
-The response characteristic of a line-to-line
comb filter has nulls or teeth spaced at line frequency or



conponent may be extracted by |inear subtraction of the conposite

331" from successive frames. -The response characteristic of a ’
.to-l1ine comb filter has nulls or teeth spaced at |ine frequency or
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15 of one-thirtieth of a second or faster are characterized
as being wvisual motion of the scene content.

- - The motion induced distortions created by the
frame-to-frame combing process. are two dimensional and are
due entitely to interframe scene motion. The distortions

20 are observable in both the horizontal and vertical
directions in the plane of the image and are manifested as
dual or phantom images in -the reproduced scenes. The dual
images are separated by an amount corresponding to the
rate of motion and may be accompanied by incorrect hue at

25 the edges'of the moving objects.

| In contrast, interline comb filters create one ~
dimensional distortions which are due to vertical
' structure within a scene even if stationary. Distortions
_ accompanjing_the interline combing process appear as an

30  effective lowering of the bandwidth of the signal
:epresentihg vertical scene structure and a softening of
vertical'edges of the scene content.

_ It is an object of the present invention to
‘reduce the objectionable effects produced by motion in an

35 . image period-to-image period combing system.

One aspect of - . -~ the present invention
includes a comb filter for processing television (IV)
signals ihcluding a delay means for delaying the TV signal



representing vertical scene structure and a softening of vertical edges
the scene content. It is.an object of the present invention to reduce t
objectlonable effects produced by motion in an 35 i mage period-to-i
period. conbing system One aspect of - the present invention incl
a conb filter for processing televisior4eTV) signals including a delay
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errors thereln r-1 n accordance with an enbodi nent
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Fourth signal cmmhmm mgenamqyxﬁaﬁlgqpp first sombiping means
“coupled to{die SHPRS the output _ of the low-pass filter for
combining the first component and the TV signal with the
low-passed filtered signal to correct the first component
of signal for errdérs therein due to 1nter-1mage motion.
In accordance with an embodiment .= of the
-~ 20 invention, motion detection means are coupled to the
output terminal of the low-pass filter and are responsive
to the low-pass-filtered signal for detecting the
occurrence of inter-frame scene motion. The motion
detection means generates a control signal responsive to
25 such motion. Fourth signal combining means are provided
A having a first input - . coupled to the second
combining means to receive the second component. The
fourth signal combining means has a second input
and an output .» Switching means are coupled to
30 the motion detection means and are responsive to the
control signal for selectively coupling the first
component to the second input - of said fourth
signal combining means when inter-frame scene motion is
detected. _ .
35 In accordance with another embodiment of
the invention, a linear phase bandpass filter is serially
coupled to the output of the fourth signal
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g neans to receive the second conponent. The fourth signal
. g nmeans has a second input and an out put . Swi t chi ng neans
e coypl ed to 30 the notion detection means and are responsive to the
‘signal for selectively coupl |§|_g the first conponent to the second.
I nput of said fourth signal™ conbini ng neans when inter-frane 3
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the prior ar € pur poses of illustration, the apparatus wll be
describd® in terns of ﬁm i3, bsmanbivek addaqhannbﬁaacalih:grtdas:ﬁvreom a
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15 purposes of illustration, the apparatus will be described
in terms of separating luminance and chrpminanée signals
from a composite TV signal. However, the apparatus-is not
limited to this'particular application. For example, the
apparatus of FIGURE 1 may be used to comb filter luminance
20 signal for insertion of chrominance signal therein in the
formation of a composite video signal.
In FIGURE 1, a storage element 10 has the
capacity to store the electrical manifestation of one
‘frame (e.g., two fields of NTSC video format) of video
25 ° signal. Storage element 10 sequentially accepts input ~
signal at input terminal 11 and outputs -the same signal et
onto output terminal 14 delayed by the duration of one
frame period. The element 10 may comprise a digital
memory, e€.g., a random access memory (RAM) with the
30 appropriate support electronics or an analog memory, e.g.,
a serial charge transfer device (CTD) such as a charge
coupled device (CCD) with its necessary supporting
circuitry. Conceptually it does not matter whether
element 10 is a digital or analog circuit, however,.it
35 will be assumed that it is digital in nature. The
remaining circuit ‘elements incorporated therewith will
therefore be considered to be digital in nature to avoid




frame (e.g., two fields of NTSC video format) of video .25 signal
Storage elenment 10 sequentially accepts input signal at input term nal _
and outputs the sane signal onto output term nal 14 del ayed by the dur tﬂgr$
of one-frame period. The elenment 10 may conprise a digital nenory, e.g\ 'a
randon1access menory (RAN) with the 30 _.appropriate support elecfronics or
an analog nmenory, e.g., a serial charge ?ransfer device (CID) such as a
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15 stationary scene). '

'~ Referring to FIGURE 2, the effects of motion on
the aforedescribed frame-to-frame combing process is
graphically illustrated. FIGURE 2a represents a portion
of the composite signal applied to terminal 11 at an

20 arbitrary time interval. FIGURE 2b represents the
composite video signal from the same scene exactly one
frame period later in time and wherein some motion has
occurred in the scene. In waveform 2a, assume that the
signal component between times Tl and T3 represents an

w 25 object having luminance and chrominance signal parameters
L2 and C2 respectively. The object is assumed to be
located in an area of uniform scene content having
luminance and chromlnance slgnal parameters Ll and C1
respect;vely.

30 Between frames, the'object moves spatially
causing the video signal representation of the object to
translate in time, i.e., to fall between times T2 and T4
in FIGURE 2b. The relative signal parameters L and C of
the luminance and chrominance components of the signal

35 remain the same between the FIGURE 2a and 2b waveforms

' though there exists a time shift with respect'to the
object represented by L2, C2. The chrominance component
of the signal, however, has a 180 degree phase




co gate |te video signal fromthe same scene exactly one frame period’later
® and wherein sonme notion has occurred I n the scene. I n waveform 2a,
gl t hat t he si gnal conmponent between tinmes Tl and T3 represents an 25
havi ng | um nance and chrom napce signal paranmeters L2 and C2 -
respectively. The object is assuned=¥d be located in an area of uniform %
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15 are representative of signals occurring respectlvely at
connections 11, 14, 15 and 16 of the FIGURE 1 circuit.
o over the period where motion occurs between
frames, i.e., between times T1 and T2 and times T3 and T4,
unequal signals are belng dlfferentlally summed, and
20 incomplete cancellat1on of the undesired component occurs.
In .addition, motion distorts the desired signal.
The motion causes an averaging of the signal over the
perlods where motion occurs. These averages are
represented in FIGURE 2¢ by the signal segments denoted
25 (L1+L2) which is equivalent to (2L1+2L2)/2. Normally the _
signal from the two frames will be weighted by a factor of ~/
% before being combined. The amplitnde of the combed
signal will be % the values shown and the signal during
the motion period will be (L1+L2)/2. The averages (L1+L2)
30 in the luminance signal tend to replicate the signal
transitions to produce a double or phantom image which
surrounds the moving object. The averages (Cl+C2) in the
combed chrominance'signal during periods of interframe
- motion tends to distort the hue around the moving object.
35 _ If a low-pass filter is provided at connectlon
16 of FIGURE 1, the combed chromlnance signal of FIGURE 24
produces the s1gnal shown in FIGURE '2e. In FIGURE 2e, the
chrominance slgnal spectrum has been removed, leaving only



Over the period where notion occurs between frames, i.e., between tines
and T2 and times T3 and T4, unequal. signals are belng differentially
summed, and 20 i nconpl ete cancell ati on of the undesired conmponent o
In addition notion distorts the desired signal. The-mnotion causes an
avefaglng of the signal over the periodsgahere notion occurs. These

averages are represented in FIGURE 2c by the signal segnents denoted 25
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Addi tion of the EE@HQEtBinhﬂQanﬂb|Ellﬁéioafrh ?ehuﬂhnaeééréaﬂ@éJwiﬁh the
FI QJRE 2c between t tLmes T2 the | ev

e t he
| uMnance si gnal PEAPFARAES REsthS RRESERt: InVRB %gPuglgﬁ gfﬁ? 5 Eated
10 by the brokerorreetinghdisitortiong shcohnasndéubleEiBages er smearlng
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elements designated with the same numerals as elements in
FIGURE 1 perform identical functions. Thus, at the’
connections 15 and 16 of the FIGURE 3a circuit, combed
luminance and combed chrominance signals are respectively

20 produced, which signals contain cross components as well

as imperfectly combed signal components due to interframe
motion. |

The combed chrominance signal at connection 16
is applied to a linear phase low pass filter 27 to remove

25 the chrominance signal spectrum leaving the uncancelled
low frequency luminance components. The low pass filtered
signal from filter 27 is added back, in ADDER circuit 31,
to the combed luminance signal from connection 15 to
produce corrected luminance Yc at connection 32. Thus,

30 the corrected luminance signal is developed at the
connectioﬁ 32 in accordance with the principles of the
present invention. The residual uncancelled chrominance
component in the combed luminance signal from connection
15 tends only to create a second order distortion which is

35 not observable except on close inspec;ion of the displayed
image.

The low pass filter 27 must be linear phase in
order to reinsert properly the motion detail into the



N pl es of thé present invention with facility for correctfng
ti ons such as doubl e inmages or snearing 15 due to notion between
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antity. Thus, the vector sum C2+Cl urlng motion

15 perlods may produce colors completely different from those
represented by either of the signals Cl or C2. To retain
color purity at the edges of moving objects, it is often
desirable that the chrominance component be corrected for
motion induced errors generated in the comb filtering

20 process. | _ _ :

- The information necessary for correcting the
combed chrominance signal resides in the combed luminance
signal. This information may be reinserted in a manner
similar to the method for restoring the motion detail to

25 . the combed luminance sigﬁal. However, the chrominance .
restoration should not be a continuous process, but should ~
only be performed during motion sequences. The reason for
this is the relatively large energy density of the
luminance signal compared to the cross components of the

30 chrominance signal. Continuous addition of the combed
luminance signal to the combed chrominance signal would
effectively defeat the combing process. However, the
addition of the combed luminance signal to the combed
chrominance signal during periods of motion produces a

35 preferable signal to no chrominance reinsertion.

It is normally necessary to bandpass filter the
combed chrominance signal to eliminate the residual
luminance signal, i.e., luminance motion detail, the



produce significant distortions in the reproduced image. 10 However, the
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enough to cause objectionable distortions in the
reproduced image can therefore be detected by measuring
the amplitude of the luminance signal passed by the low
pass filter 27.

20 In FIGURE 3a a motion detector 28 coupled to the
output connection of low pass filter 27 compares the low
pass filtered combed chrominance signal against a
threshold value. The threshold value is set at a level
corresponding to a signal level which has been established

. 25 to cause objectionable chrominance distortions. When the
~—/ low pass filtered signal from filter 27 exceeds the

threshold value, the motion detector 28 generates a
control signal which closes the switch 29.

L FIGURES 3b and 3¢ are illustrative examples of

30 analog signal and digital signal motion detectors
respectively. The analog version 28' comprises a high
gain differential amplifier 40 and a source of reference
potential 41. Signal from filter 27 is applied to a
non-inverting input terminal 42 of ampllfler 40 and 51gnal

35 from reference source 41 is applled to the
inverting terminal of amplifier 40. When the potent1al at
terminal 42 exceeds the reference, the output signal from
amplifier 40 goes high, otherwise it remains low. Coupled



5 orrect ed chrom nance signal and the energy of the |um nance signal in.
A pnd is relatively |ow. The |uminance signal is conprised of ’

co uents of the chrom nance si gnal i.e., red, blue and green signals,
an’. erefore the anplitude of the 10 | um nance Si gnal is indicative of

t he arrpl i tude of the chromi nance si gidi= The occurrence of signal in excej
of a predeter d val.ue .emanat.inq fr mI ass filter Zkl ndi cates the
occurrence of® ‘?T&ﬁ?%t?% %t 1854045 | T&YP% i ve of the
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the | ow pass filtered al |nst | d vaI ue.
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has been est aidtisiedat®ectamn comprises e thioveaiy eeﬁmnqeamnd:est%r,t |aons.
When the | ow Qasse I r@gﬁ 7 ‘%}% ol d
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switch 29. FIandian D, fieguid SWitch 29t v I s drayring doulds og

signal ag diygirdeirtepreonnedtivng dimilcate rmmxelvemt Timesanal og version

ot orence porRiLAtLAE Y AL Aol Tdidilos Tl ORY M o
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i's applied tqyf#eldhedd tvdidid eirgnéaeelmq{e@rﬂa} Iat Isqrgxfl%lfmﬁrttdiﬁwtentla' L
term nal 42 ‘ieeteeds the#eference th.e ou nal fro lifier 40 goes

a
hi gh, ot her wi S-S H IS Vcﬁnp nal of
anpl i fi ex5 40 disf fexrende/ s positive, the SGN .ca.rcu_:Lt produces a

positive output pulse which enables AND circuit 29" to
<4 pass the signal on its data lines. Note, if the
subtractb:_performs twos complement arithmetic, the sign
circuit may be eliminated and replaced with an inverter
20 - circuit directly connected between the most significant
bit, i.e., the sign bit, of the subtractor output.
connections and the AND c1rcu1t.
The FIGURE 3b and 3¢ c1rcu1ts as shown are only
responsive to input signals of one polarity, however, it
25 is well-known in the circuit arts to parallel two such
circuits to be responsive to both polarity signals. N
Alternatively, the comparator may be of the "window
comparator" type. _ =
Switch 29 selectively couples the combed
30 luminance 51gnal from connection 15 to one input of ADDER
circuit 30. A second input of ADDER circuit 30 is
directly coupled to receive the combed chrominance signal
from connection 16. When motion detail exceeding the
threshold'value is detected, switch 29 is closed and the
35 combed chrominance and luminance components are added in
the ADDER circuit 30. When no motion detail is detected,
" switch 29 remalns open and the combed chrominance signal




field-effect transistor 29 which may be used as the swtch 29 of FI GURE 3a
A high-potential applied to the gate (G .of the transistor closes the A\
switch and a low 5 potential opens the switch. In FIGJRE 3c, the digifj
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- 12~%f romconnection 16 7s passed unal tered by the ADDER circuit. The
QU B Sig f gfcuit 30 is coupled to a |inear phase bandpass
er) 34 WIHN Iml |m|[)nl y the chrom nance signal frequency spectrum

at 7tS outpw tcerm nal 85.»Circuit el ggﬂts 31 and 30 nay be either ADDER

or SUBTRACTOR circuits as indicated 5; e ([err]) signs at their input <3
termnals in .3a. However, they nust 10 both be the sane type uj
circuit, that TS, both ADDERS or both SUBTRACTORS. Whet her ‘t hey are ADDERS

or SUBTRACTORS det er mi nds whecpub £id tegafory progiessing e levids iim r (T0)

si gnal segnengigﬁagsrgﬁégﬁgﬂngg cancel | ed respectively. -13- CLAIME: 1.
A conb filter for processing el evision (TVY) signals including: a delay
means  for -del ayi ng@sSPday\meaRs,| 5 phfosndelayiang &ais TV isignakans

for conbi 8i ngbyaofleTimagenperaod;del ayed TV signal fromsaid deI?y neansdto
roduce the sumt hereof LLe ing to first .canponent. . from sai

gv signal ; 10 figéécéﬁgﬂgeans f%f cPE&%HﬂH&Iﬁﬁﬁ?E%ﬂ(qup gnal

and del ayed Tendi dedayedo¥Vsaignddl fyomesaid delaydmearsheoligfedure ethe

thereof corregganthafieb? BofPespendInORea £izaE okt N3l g

al
a linear phase | Qw pass fi ving an I nput” cou to
sai d second cﬁﬂﬁan gsﬁﬁﬁﬂlffor recei ving said second conponent of the TV
signal, 30d having an ogéesthd means saifdy emBInS rlg |st€<ifd W%ﬁﬁdg' ly

' ' ' ' I d secon
ol oot 00 1 neahhCduTRfYa PG bigHhI Bk Yald del3y Reahs s Prbduce the
’ difference thereof corresponding to a second component.:-

from said TV signal; - : LJ

15 a linear phase low pass filter having an
input coupled to said second combining means
for receiving said second component of the TV signal, and
having an output said low pass filter
substantially rejecting the frequency spectrum normally

20 occupied by said second component; and

third means - - coupled to said firstlcombining

means and to said output -. of said low-pass
filter for combining the first component of signal with
the low pass filtered signal to correct the first

25 component of signal for errors therein due to inter-image .
motion. . ' ~

2. A comb filter as claimed in Claim 1,

30 further comprising
motion detection means coupled to said
output of said low-pass filter and

responsive to said low-pass filtered signal, for detecting
the occurrence of inter-frame scene motion and generating
35 a control signal responsive to such motion:
fourth signal combining means having a
first input coupled to said second combining
means to receive said second component, said fourth



thi.rd neans coupled to said first conbining neans and to said T

out put* . of said lowpass filter far conb onponent ‘g - .
signal with the |Iow pass filtered signal to cor“wmummlnﬂmnm e
conpgnent of signal for errors therein due to infertinagd ndtidn. 2. A ¢dob
filfer as clained in aim1, 30 fusgber conprising notion detection
means coupl ed to said output of said |ow pass filter

and responsive tgigahll tembpAshglhbhRseHa¢ingak, séesndeinphtng the and
occurrence of inter-f scene notion.and generating 35 a control signal
responsive to sufh ﬂB%Pgﬁ fourth si 3% conbini ng means havi ng a
first, i nput coupl sd¥itchingdmeansnd conbouphgdntansaid motbomecei ve
said second compagegkeidal flehAlr Lila respénsbaned EQﬂH'Eﬁﬂﬂrﬂfa§§ ayi pgra
second i nput and an out put SWtc nmean

coupl ed to sa&id ﬁﬁ%PSﬁlHS%XCFPBalﬁﬁﬁn§ahﬁdf%§§50ﬁ§FP@n?Btsﬁ9dsébﬂt?6F°nd

signal for 5 sghpatively coupbEngatdi dohtrtht stgnADNEGbiNifgi fleSRS OWlen

I nput t i gnal . conbi ni when inter-frame scene
notion is detect%ﬂig%o“ﬂ;‘-%{g Ec ng mg;fo% %5n§gF$F?§§ set forth in Caim2,
wher ein said TV signal is a conposite signal including

chrom nance and | um nance constituents, said first conponent
correspondi ng to the | um nance;si naI second co one

correspondi k8 to the chro nanéec féigﬁﬁlsﬁﬁd 2120 Elﬁgaﬁ@aﬁs conpri ses
a menory devi ce fwhemrsdéiming at | east osailirIvesibfnaldis ai gomposite fignabd

fiiter as ofal gk eArohthifbe20na 1ARTAERSS Gondei ppbhREaT sB0ESe

bapdpass filter Seria 0 sal ourth
si gnal conblnlngfﬁﬁ&ﬁs°°§HP§e§§ndpas§°¥FP§EPn§éPﬁgt§e§hgnéﬂm%ﬁance signal,

said second component corresponding to the chrominance
15 signal and said delay means comprises a memory device
for storing at least one frame of video signal.

4. A comb filter as claimed in Claim 3, futher
20 . comprising a' " linear phase bandpass filter serially:
coupled to said output " of said fourth sigmal
combining means, said bandpass filter being designed to
pass only the chrominance signal frequency spectrum.

. 25 .
~ 5. A comb filter as claimed in Claim 2,
_ Wherein - ~ said motion detection means
includes: |
said low-pass filter =~ ,
30 a reference :. '* , and
comparison means . -7 for comparing signal

passed by said low-pass filter against said reference and
generating said control signal whenever the low-pass
filtered signal differs from said reference by a

35 predetermined amount.



.- signal frequency spectrum 25 5. A conb Filter =
n#“!lﬁ ﬁiﬂﬂﬂfreln . .- said noti on detection neans '
des [ ter . a reference , and

conparlson neans for conpa i=ng signal passed by said |OMFpaSS -
filter against said reference and ge& rating said control signal mheneve&j

the I owpass filtered %gnig&r{b 1?_1:] a0 S ¢ llhgfa&pa ¥n§35

predet erm ned amount. ter as clalne G al M2, wherein-

" said third covidened® neans and/ or- $Aid fHdrch coRRFndngG MAanes angd/Prs | gnal

addi ng circuislaidd fourthe combiring aleans! ifsoid Bilghall Ad@ihg \WigicRiit.
said third conbining neans and/or said fourth conbining neans is a signal

subtracting circuit. 10 8. A nethod of conb filtering TV signals to

separ at e Schr om nance and | um nance conponents, conprising - st eps
of : 15 - del ayi g ol iakal ed i ald @1l onie frame of
I nformati on; subtractlvely conbi ni ng..del ayed non- del ayed TV signal to

produce a conheFeder ed chr oni nanc & &€ ,cqulnlng means apdH(qy vel y
conbi ni ng delsa)ieri mui-mnmcieim&.eab Téanisyisd d sigmalucubtyting | tered

| um nance S|%H OV pass filtering said conbed chrom nance conponent. with
a |linear phasé FH%(H to substantially elimnate the chrontnance signal
therefrd® and 25 conbi ning said | ow pass filtered combed

8. A method of comb filtering TV signals

. to separate chrominance and \J
luminance components, -comprising - .. steps of:
15 delaying the TV signal by the duration of one

frame of information; :
subtractively combining delayed and non-delayed

TV signal to prodiuce a comb filtered chrominance
component; :

20 | additiéely combining delayed and non-delayed TV
'signal to produce a comb filtered luminance signal;

| low-pass filtering said combed chrominance

component with a linear phasg filter;tb substantially
eliminate the chrominance signal therefrom; and

25 combining said low-pass filtered combed
chrominance signal with said combed luminance signal N
during periods of inter-frame motion to produce a combed
luminance signal substantially free of distortion due to
inter-frame scene motion.

30

9. A method as claimed in Claim 8,
further comprising the steps:oﬁ
detecting the occurrence of inter-frame scene
35 motion; _ o ' ' o
generating a control signal responsive to such
motion, and



chronlnance signal wth said conbed |um pance signal duri-ng—perioads of

inter-frane notion to produce a conbed Iunlnanc ubstantlally free’
of distortion due to inter-franme scene notion. ﬂ cl ai
CImJQEB further conprising the steps of. detect# ce of

inter~frame scene 35 motion; generatibgga control S|gnal respon5|ve
such tion, and -16- conbining said conb filtered chrom nance si gnal

with said comb filtered |U8bﬁiﬁﬂﬁ£n§'ﬂﬂfdl ¢meﬁmdmmﬂmer<§1gna1

signal.. 5 10. A hod. |n19 further canprisi th steps
of “bandpass 111 EF R8I o EBRLF kL ERRE P R4 AR h S SRR i
filtered IunlnanselélgnatSOIOSprallo only the chrom nance spectrun1 11.
A conb filter substantially as herein- before described with reference to
Figure 3a optionally as nodified by Figure 3b or 3c. 15 12. A nethod of
conb filteriﬁg substantially as herei nbefore described wth reference to
Figure 3a optionally as vairoed bym&tnudeaébclﬂlﬁkd in Claim 9, further

comprlslng the steps of
bandpass filtering said combined comb filtered
chrominance and comb filtered luminance signals to pass
10 only the chrominance spectrum.

11. A comb filter substantially as herein-
before described with reference to Figure 3a optionally
as modified@ by Fiqure 3b or 3c. '

15 '
12. A method of comb filtering substantially
as hereinbefore described with reference to Figure 3a
optionally as va;ied by Figure 3b or 3c.




