. COCOUR SEPARATI ON AND CONTOUR CORRECTI ON The present invention relates to
circuits for colour separation and contour correction, and may be applied
to video caneras. 5 A known chroninance signal processing method is an
anal og processing nethod and uses two 1H delay el enents- respectrvely for

col our separation and contour correction. 10 Since a tgl (of Louke t

del ay el enents
enbodi ment s of

probl em by providing a circuit which can peltorm col our 15
contour correction specifi cal ly utilizi ng two 1H del ay el errents
to one aspect of thEQLEOIERISERARATION ANDCONTOIRJOODIER

are used, the circuit is relatively conplicaté Preferred
the present invention aimto solve the above- ment i oned

for

col oyr separation and contour correction, conprising: 20 - delay
nmeang_f or outputting 1H del ayed and 2H delayed chronrnance signals; first
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or Separatr ng t nance

A known chrominance signal processing method is an analog
processing method and uses two 1H delay elements respectively for colour

separation and contour correction.

Since a total of four delay elements are used, the circuit is relatively

complicated.
Preferred embodiments of the present invention aim to solve the above-
mentioned problem by providing a circuit which can perform colour

separation and contour correction specifically utilizing two 1H delay elements.

According to one aspect of the present invention, there is provided a

circuit for colour separation and contour correction, comprising:

delay means for outputting 1H delayed and 2H delayed chrominance

. signals;
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first adding means for adding the 2H-delayed chrominance signal from

the delay means to a currently-input chrominance signal;

amplifying means for amplifying the output of the first adding means;

separation and
Accordr ng
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signals of col our conmponents fromthe output of the anplifying neans and
[err] 1H del ayed chrom nance signal fromthe delay neans; 5 cont our
correcting nmeans for generating vertical and horizonal contour correcting
signals in response to the output of the 1H delayed chrom nance signal from
t he del ay neans and the output of the anplifying means; and second adding
means for adding the vertical and horizontal contour 10 correcting
signals output fromthe contour correcting neans to the 1H del ayed
chrom nance signal thereby to output a luBi-nance signal which has been
corrected in contour, wherein said chrom nance signal separation neans
conprises: 15 a cothrominahce siginah geprration méams fortsepatitingothehchroftiaghdance
signal output fromthe anplifying neans and the 1H del ayed chromi nance -
si gnal from t$ignalsiofgolorcompanents from the wqﬂqf-thnampiflfgnqg:meaomnd)thf,)
sanpling an igdentical, chron nance, si gnal portion fromthe chrom nance
si gnal out put Pﬁr‘iﬁ’@ﬁﬁ’ec W"P‘?}F‘S@Pﬁ?ﬂ% felaymeansicby to keep
outputting the sanme; a subtracter for extracting red and bl ue conponents of
chrom nance 25 signals in response to the signals output fromthe output
of the sagpl e-and- chtbilr BSFret@fg nitadls for geherating9&itical 8hd HBHL6AAN chtéur
| um nance signal in response to the signals

correcting signals in response to the output of the 1H delayed chrominance

signal from the delay means and the output of the amplifying means; and

second adding means for adding the vertical and horizontal contour
10 correcting signals output from the contour correcting means to the 1H delayed
chrominance signal thereby to output a luminance signal which has been

corrected in contour,

wherein said chrominance signal separation means comprises:

15
a colour integrating portion for integrating the chrominance signal
output from the amplifying means and the 1H delayed chrominance signal
from the delay means;
~r
20 a sample-and-hold portion for sampling an identical chrominance signal

portion from the chrominance signal output from the colour integrating portion

thereby to keep outputting the same;

a subtracter for extracting red and blue components of chrominance
25  signals in response to the signals output from the output of the sample-and-

hold portion; and



_output fromthe output of the sanple-and-hold portion. Preferably, said
contqur correcting neans conprises: 5 a vertical contour correcting portion
for generating a vertical contour correcting signal fromthe. 1H del ayed
chrom nance signal fromthe del ay neans and the chromi nance_ signal out put
fromthe anplifying neans; 10 a horizontal contour correcting neans
for generating a horizontal contour correcting signal fromthe 1H del ayed
chrom nance signal the delay nmeans; an adder for adding the horizontal
contour correcting signal output from 15 -8he horizontal contour
correcting portion and the vertical contour correcting signal output from
the vertical contouraraddecfomgeneratingn; luntdance sigaall i cesponye &s sles signals
conpressing the vertical and horizontal contour correcting signals output
from{the 20  aoutput frameithe autput of the sample-agd-hgldipartiothas a gain of 0.5.
Preferably, said col our conponents are red and bl ue conponents. 25 The

i nvention extends to a video canera provided with a circuit according to

any of the preceding -t [ V. ' -4 . a.better
under st andi ng of t hePfegggag)?i,O%dgégtc{ 0 %%?hgwm%nes %%ngﬁs@s.
5 . :
a vertical contour correcting portion for generating a vertical contour
correcting signal from the 1H delayed chrominance signal from the delay

means and the chrominance signal output from the amplifying means;

10 a horizontal contour correcting means for generating a horizontal
contour correcting signal from the 1H delayed chrominance signal the delay

means;

an adder for adding the horizontal contour correcting signal output from
15  the horizontal contour correcting portion and the vertical contour correcting

signal output from the vertical contour correcting portion; and

an aperture compressor for compressing the vertical and horizontal

o/ contour correcting signals output from the
20 adder.

Preferably, said amplifying means has a gain of 0.5.

Preferably, said colour components are red and blue components.
25
The invention extends to a video camera provided with a circuit

according to any of the preceding aspects of the invention.



may be carried into effect, reference will now be nmade, by way of exanple
to the acconpanyi ng diagranmatic drawi ngs, in which: 5 Figure 1 is
a circuit diagramof one exanple of a circuit for colour separation and
contour correction in accordance with the present invention; Figure 2 is a
constructional drawing of a conventional CCD inmage sensor; 10 Figure 3 is a
conponent drawi ng of an output signal fromthe CCD i mrage sensor shown in
Figure 1, Figures 4 - 8 are conmponent draw ngs of exanples of respective
output 15 signals fromthe circuit of Hgure 1; Figure 9 is a timng

di agram of a col our separating signal illustrated in Figure 1; 20

Figure 10 is a detFod ®bettemenderstanding oftthe\inventivn, anddoishowt howehe same
correcting nmeans 7 illustrated in Figure 1; and Figures 11A - 1l1F are

out put ti mi ngnay dgreamded ante: efifect: oefr:regwcevabnow&e made, by wiay of examplé.dr
col our separ n and cont.our .correctj.on which i.s |IIHstrat ed in Figure 1

is for use i oafRQla&EBmBPBYWId‘e&m@a [ACAWINESy R WhihT 1 1 nance si gnal

i nput froma CCD (Charge Coupl ed Device) inage sensor to a digital signal
to thereafter be processed. -5- In Figure 1, an input IN which came from

the CCD ivage senspiguéld is a circuit diagram of one example of a circuit for colour

separation and contour correction in accordance with the present invention;

Figure 2 is a constructional drawing of a conventional CCD image
Sensor; "
10
Figure 3 is a component drawing of an output signal from the CCD

image sensor shown in Figure 1;

Figures 4 - 8 are component drawings of examples of respective output

15  signals from the circuit of Figure 1;

Figure 9 is a timing diagram of a colour separating signal illustrated in

Figure 1;

20 Figure 10 is a detailed constructional drawing of a horizontal contour

correcting means 7 illustrated in Figure 1; and
Figures 11A - 11F are output timing diagrams relating to Figure 10.

25 The circuit for colour separation and contour correction which is
illustrated in Figure 1 is for use in a video digital camera which converts a
chrominance signal input from a CCD (Charge Coupled Device) image sensor
to a digital signal to thereafter be processed.



thereafter was changed to a digital signal is supplied to a 1H del ay neans
1 and addi ng neans 3. Meanwhile, a conplenentary colour filter is attached
to each pixel in the CCD imge sensor, the construction of which is
iHlustrated 5 in Figure 2. In other words, a first horizontal |line has an
arrangenment of G (Geen), My (Magenta), G My . .......... I n that order.
10 A second horizontal |ine has an arangenent of Cy (Cyan), Ye
(Yellow), Cy, Ye, ........... in that order. Athird horizontal line has an
arrangenment of My, G My, G My, G ....... -5- in that order. 15 In the CCD
| mage sensor, an arrangenent as described in the foregoing is repeated
every fourth horizonflalFigurel, & ingutdNooihich came fedmahe CODeinsdggnseEnsoRand
(Red),. G (Geen), B (Blue) are 20 - nmde by adding pixels of 2 horizontal

li nesCirom t he Ummeniterywas«banged to aodigital signakis supplied ta ahHodelayeans 1
signal is fornmed i,n the order of .. Myt+Ye, , +Ye, .. .... and i H
a chroni nance siaﬁﬁaﬂ‘fdi‘%g mélﬁ%ﬂb&%é CW@C@%FOW@FT@%mCReA
....... 25 Thi s (Ki ' ' | 4 o}

5 thi's por it CaguBinel i fSRREEY odhe G RO SO RBI AR of WhicRRE Hhirated

5  in Figure 2.

In other' words, a first horizontal line has an arrangement of G (Green),
Mg (Magenta), G, Mg, ........ .. in that order.

10 A second horizontal line has an arangement of Cy (Cyan), Ye

(Yellow), Cy, Ye, ....... ... in that order.

A third horizontal line has an arrangement of Mg, G, Mg, G, Mg, G,
.......... in that order.
15
In the CCD image sensor, an arrangement as described in the foregoing

is repeated every fourth horizontal line.

% _ At this point, the chrominance signals R (Red), G (Green), B (Blue) are
.20 made by adding pixels of 2 horizontal lines from the CCD image sensor.

In other words, in OH, a chrominance signal is formed in the order of
- G+Cy, Mg+Ye, G+Cy, Mg+Ye ...... and in 1H, a chrominance signal is
formed in the order Mg+Cy, G+Ye, Mg+Cy, G+Ye .......
25 '

This kind of arrangement of chrominance signal is repeated.



chrom nance signal output fromthe CCD i nage sensor having an arrangerreht

as illustrated in Figure 2 can be depicted as shown in Figure 3. Nanely, OH
has an order of 2G+B, 2R+B+G 2G+B, 2R+B+G ......... 5 Meanwhil e, 1H has an
order of R+2B+G 2G+tR, R+2B+G 2G+R, ...... .... , and 2H has-an order of '
2G+B, 2R+B+G 2G+B, 2R+B+G .......... just like OH 10

Accordingly, the chrom nance signal input to 1H delay neans 1 and addi ng
means 3 illustrated in Figure 1 is the sanme as is shown in Figure 3. The

chrom nance signal as depicted in Figure 8-is delayed for 1H period at 1H
delay neans | to thereafter be output. 15 The chrom nance signal out put

fromthe 1H del ay Ateghis point, becauseghigRet By €Y =G +B ldrdpdfe=eR o6, Ithedel ay
means 2. Therefore, when OH chromi nance aﬂ'nal of Figure 3 is output from

the 20  del shrominance signal outpstirem the CCIhimags semsguhavisgias astangemerdm 1H

hen ¢ he. abods Gstated b PO cad hé Spists af Bow fn Figuredf Namety, g '™
i nput IN, an yau tRus 58}ff2](§|+q?|fﬁ+@¥@ quI%I IR 498 t b of 2H delay 25

means 2 can be depic respectrvel’y as ‘per gures 47 '5°"and 6. -7- The
adding msans 3, as illustrated in Figure 4, adds an input

Meanwhile, 1H has an order of R+2B+G, 2G+R, R+2B+G, 2G+R,
.......... , and 2H has an order of 2G+B, 2R+B+G, 2G+B, 2R+B+G,
.......... just like OH.

10 Accordingly, the chrominance signal input to 1H delay means 1 and

adding means 3 illustrated in Figure 1 is the same as is shown in Figure 3.

The chrominance signal as depicted in Figure 3 is delayed for 1H
period at 1H delay means 1 to thereafter be output.
15
The chrominance signal output from the 1H delay means 1 is once

again delayed for a 1H period at 1H delay means 2.

Therefore, when OH chrominance signal of Figure 3 is output from the ~~
20  delay means 2, 1H chrominance signal of Figure 3 is output from 1H delay

means 1 and 2H chrominance signal is input to the input terminal IN.

When the above is viewed on the same time zone (t1, 2, t3 ........ ),
an input IN, an output a of 1H delay means 1 and an output b of 2H delay
25  means 2 can be depicted respectively as per Figures 4, 5, and 6.



chrom nance signal to a chrom nance signal output from 1H del ay neans 2 as
illustrated in Figure 6. 5 " Anplifying neans 4 decreases by half the
| evel of chrom nance signal added from the addi ng neans. 3. Accordingly, an
output of the anplifying nmeans 4 is just |ike the. chrom nance-signal as
illustrated in Figure 4 (which is identical to Figure 6), 10 which is
executed to renove noise by adding two correlated horizontal lines to
thereafter decrease by half. Thé chrom nance signal wherein the noise is
renoved by the adding neans 3 and anplifyingZreans 4 is supplied to contour
correcting neans 10 15 and chrom nance signal separation nmeans 30.

Li kewi se, a chrom narlTke sadding means!) iaedillustrated iinpFigurer #i nadds! knasnput
illustrated in Figure 4 is delayed for a 1H period at 1H delay nmeans 1 as

i || usghat ed i n Rhyomingncgrsignaldn aschspminancesignal w@utcfmmcﬁrlrcém mgans:21as
10 20 and chraginaaéﬁ.si nal Eeparation means 30. The contour correcting
means 10 gener atiUSHERCAABISIISRd vertical contour correcting signals by
utilizing the chrom nance signal output fromthe anplifying neans 4 as
illustrated in Figure 4 and the chrom nance signal 25 output a fromthe

1H del ay meaps as il | AnfplFyRig mBafy §'delreased by Rhlfthe Vel of c%r&ﬁ:'iﬁdrﬁé'si%nal

contour correcting portion”6 of the contour correcting neans 10 generates
the vertical corddded fromr thetddding ngsans 3oy - 8- ' :

Accordingly, an output of the amplifying means 4 is just like the
N\ chrominance signal as illustrated in Figure 4 (which is identical to Figure 6),
10 which is executed to remove noise by adding two correlated horizontal lines

to thereafter decrease by half.

The chrominance signal wherein the noise is removed by the adding
‘means 3 and amplifying means 4 is supplied to contour correcting means 10

15 - and chrominance signal separation means 30.

- Likewise, a chrominance signal as supplied to the input terminal IN as
illustrated in Figure 4 is delayed for a 1H period at 1H delay means [ as
o/ o illustrated in Figure 5 and then supplied to the contour correcting means 10

- 20 and chrominance signal separation means 30.

The contour correcting means 10 generates horizontal and vertical
contour correcting signals by utilizing the chrominance signal output from the
amplifying means 4 as illustrated in Figure 4 and the chrominance signal

25  output a from the 1H delay means as illustrated in Figure 5.

In other words, a vertical contour correcting portion 6 of the contour

correcting: means 10 generates the vertical contour correcting signal by



utilizing the chrom nance signal output fromthe anplifying neans 4 and the.
chrom nance signal output fromthe 1H delay neans 1. A horizontal contour
correcting portion 7 generates the horizontal 5 contour correcting signal
by utilizing the chrom nance signal output fromthe 1H delay neans 1. The
hori zontal and vertical contour correcting signals generated fromthe

hori zontal contour correcting portion 6 and vertical contour correcting 10
portion 7 are supplied to an adder 8 thereby to be added. At this nonent,

t he out put signal output fromthe adder-8 is a signal which includes the
hori zontal contour correcting signal and vertical contour correcting

signal . 15 Autilipingtthe chcompnaree sigtal outputefrorstheramplifyfing nieans damditice t he
vertical and horizontal contour correcting signals output fromthe adder 8.

At this poi nehramigange sigaat outpus feamdhe d Hidelayt meansilout puts a clip 1gfel
20 and an output level in order that the contour correcting signals can
be m xed by as much as is needed. The adding neans 5 m xes and outputs the

chrom nance si gnal r Y, S22 €160

correcting signal Aogltlb%%%fz{rlo%tﬁgfémggbgr?%cgnﬁée&ggzg? @%ogaﬁgéem%lont our
correcti §g NegmdutCorrtbang dighal b9futiliingtht cerotfinaRcesighal Spht Froni the

| um nance systemto thereafter bé processed.

1H delay means 1.

The horizontal and vertical contour correcting signals generated from
the horizontal contour correcting portion 6 and vertical contour correcting

10 portion 7 are supplied to an adder 8 thereby to be added.

At this moment, the output signal output from the adder 8 is a signal
which includes the horizontal contour correcting signal and vertical contour
correcting signal.

15
An aperture compressor 9 compresses and thereafter outputs the

vertical and horizontal contour correcting signals output from the adder 8.

At this point, the aperture compressor 9 adjusts and outputs a clip level ~
20  and an output level in order that the contour correcting signals can be mixed

by as much as is needed.

The adding means 5 mixes and outputs the chrominance signal output
from the 1H delay means 2 and the contour correcting signal output from the

25  aperture compressor 9 of the contour correcting means 10.

The output of the adding means 5 is input to a luminance system to

thereafter be processed.



~-9-" Meanwhi l e, the chrom nance signal separation neans 30 generates a

"~ chrominance signal C of R-conponent, a chroninance signal Cb of B
conponent and a |uminance signal Y1 by utilizing.the chromnance signal
output fromthe anplifying neans 4 as illustrated in Figure 4 and the 5
chromi nance signal output fromthe 1H delay nmeans 1 as illustrated in
Figure 5. A detailed description of the above will now be given. 10

The col our integrating portion 11 of the col our separation neans 30, when
t he chrom nance signal output fromthe anpl 9f-ying neans 4 as illustrated in
Figure 4 and the chrom nance signal output fromthe 1H delay neans 1 as

il lustrated in Fi gur Meanwhile| the!tchromirmpcetségnal sepamationt meaise 86 gemeratositaput
signals ¢ and d. 15 In other words, when a pulse ID alternatiyvel ut pui3 at
a high and | ow ¢heominancessignal Hor iofoRt spmpenertd & chsomugance; ﬁenaly éﬁhlof

t put f 1H del 1is.i t to & | e- and- hol ti 12.
O Pand e st o RTDYRATE Atk A JNFHIREAGESIEREL Yilo by aHEing the RRkinitanch “siBRe
ti 14 and t ' f
OH del ay noans QUput Arom o, RIS AEHCA e ﬁwg%t?%*?%ﬁ‘sfp?ﬁé%'%ﬁ“%?@an "
the signal ﬂut péﬁrofrﬂiﬂﬂiléé‘ﬂgﬁﬂ%d Wi FHnTBREH Yeldy meany 118 illistrated in Figure

sanpl e-and-hol d portions 12 and 13. 25 Accordingly, the signals such as
R+2B+G, 2G+R R¥2B+G 2G+R :

A detailed description of the above will now be given.

10 The colour integrating portion 11 of the colour separation means 30,
when the chrominance signal output from the amplifying means 4 as
illustrated in Figure 4 and the chrominance signal output from the 1H delay
means 1 as illustrated in Figure 5 are input, integrates the same to thereafter
output signals ¢ and d.

15

In other words, when a pulse ID alternatively output at a high and low
level in every horizontal period goes high, the signal output from IH delay
means 1 is input to sample-and-hold pértions 12 and 13, and the signal output

W/ s from the amplifying means 4 to sample-and-hold portions 14 and 15.
20 '
When the pulse ID goes low, the signal output from 1H delay means
1 is input to the sample-and-hold portions 14 and 15, and the signal output
from the amplifying means 4 is input to the sample-and-hold portions 12 and |
13.
25
Accordingly, the signals such asR+2B+G, 2G+R, R+2B+G,2G+R
....... as illustrated in Figure 5 and output from 1H delay means | at a

common time t| are input to the sample-and-hold portions 12 and 13.



....... as illustrated in Figure 5 and output from1H delay neans 1 at a
common tine tl are input to the sanpl e-and-hold portions 12 and 13. -
10- The signals such as 2G+B, 2R+B+G 2Gt+B, 2R+B+G ..,.. as illustrated in
Figure 4 and output fromthe anplifying neans 4 are input to-the

sanpl e-and-hol d portions 14 and 15. 5 The signal s"'such as 2G+B,
2R+B+G 2Gt+B, 2R+B+G .... as illustrated in Figure 5 and output from 1H
delay nmeans 1 at a conmon tinme t2 are input to the sanpl e-and-hold portions
14 and 15. The signals |ike R+2B+G 2GtRI(0R+2B+G 2GtR ... .. as 10
illustrated in Figure 4 and output fromthe anplifying neans 4 are input at
time t2 to the sarfPhe-sigril$such per 2GarB,l 2RehBHG, 26+8;eRRHFBHE f.Qr e@oi ng,
the integrated signals In the colour integrating portion 11 are output as c
and d, in redfusisateddntFigured and obtput from the amplifying 1Beans- 2e+iBpuRiRtbi)
R+2B+G R+2G ... ... a +2G 2R+B+G B+2G 2R+B+G .... on every hori zontal
line as per Fﬁa&lﬁlﬁ?"gg"ﬂﬁé porigng ﬁér i i nput to the sanpl e-and-hold
portions 12 and 13, 14 and 15 respectively. At the sanpl e-and-hold portions
12 and 13, 14 and 15, the signals as 20 illustrated in Figures 7 and 8

and outpwys ¢ and Thé rsigndls sueh! &/2G PBSZRHBWG026B, PR +B+ &Rl e and
hel d by sanpling pulses SPI and SP2, resulting in only simlar chrom nance
si gnal s bei ngllastrated. inFigure Sdaidholtput érqrh dHhdelay means bav eomimomtime

t2 are input to the sample-and-hold portions 14 and 15.

The signals like R+2B+G, 2G+R, R+2B+G, 2G+R ..... as ™
10  illustrated in Figure 4 and output from the amplifying means 4 are input at

time t2 to the sample-and-hold portion 12 and 13.

As seen in the foregoing, the integrated signals in the colour integrating
portion 11 are output as ¢ and d, in response to the pulse ID in the orders of
15 R+2B+G, R+2G, R+2B+G, R+2G ..... and B+2G, 2R+B+G, B+2G,
2R+B+G .... on every horizontal line as per Figures 7 and 8 to thereby be
input to the sample-and-hold portions 12 and 13, 14 and 15 respectively.

At the sample-and-hold portions 12 and 13, 14 and 15, the signals as ~
20  illustrated in Figures 7 and 8 and outputs c and d from the colour integrating
portion 11 are sampled and held by sampling pulses SP1 and SP2, resulting

in only similar chrominance signals being output.

A more detailed explanation will now be given.
25

First, the chrominance signals such as R+2B+G, R+2G, R+2B+G,
R+2G ...... as illustrated in Figure 7 and output c from the colour integrating
portion 11 are respectively input to the sample-and-hold portions 12 and 13.



25 First, the chronminance signals such as R+2B+G R+2G R+2B+G R+2G .. as
illustrated in Figure 7 and output ¢ fromthe colour integrating portion 11

~are respectively input to the sanple-and-hold portions .12 and 13. At

this moment, when the chroni nance signal R+2B+G i-s i'nput to_the, .

sanpl e-and- hol d portion 12, a sanpling pulse SP1 as illustrated in Figure 9

IS input to the sanpl e-and-hold portion 12. 5 _ The sanpl e- and- hol d

portion 12 sanpl es the chrom nance signal R+2B+Ginput by the sanpling

pul se SP1 and holds it, thereby to output t#Hé¢ -sane. The foll owi ng sanpling

pul se SP1 is also input to the sanple-and-hold 10 portion 12 when the

chromi nance signal RA&Rhis momentuvhei ties elirontinandessigraliR ¢-28+ Ghiglilppioiotthen
12 keeps outputting the chrom nance signal R+2B+G 15 . Wien t he
chr onoj ance si gisampie-amlihold pertion t1Re assamplingypulse P Isee ilhestratedi dn Figuee 9n

Figure 9 is input.to another the s | e- and- hgl,d portion 13 to which the
chroni nance si gd%ﬂ%P'gf}eﬁhaéamPB%a&g%@aO"m&a R+2G .. as illustrated in
Figure 7 and output ¢ fromthe colour integrating portion 11 are input. 20
The sanpl e-and-hol d portion 13 sanples the chrom nance signal R+2G i nput by

the sanpling pul se SPPhan@nitieanditiold Npokion U2 Shinplds the E&RBinance signal
R+2B+G input by the sampling pulse SP1 and holds it, thereby to output the

same.

N _ The following sampling pulse SP1 is also input to the sample-and-hold-
10 portion 12 when the chrominance signal R+2B+G is input.

Therefore, the sample-and-hold portion 12 keeps outputting the
chrominance signal R+2B+G.

15 When the chrominance signal R+2G is input, the sampling pulse SP2
as illustrated in Figure 9 is input to another the sample-and-hold portion 13
to which the chrominance signals such as R+2B+G, R+2G, R+2B+G,
R+2G ..... as illustrated in Figure 7 and output ¢ from the colour integrating
- portion 11 are input.
20 .
The sample-and-hold portion 13 samples the chrominance signal R+2G
input by the sampling pulse SP2.and holds it thereby to output the same.

The following sampling pulse SP2 is also input to the sample-and-hold
25  portion 13 when the chrominance signal R+2G is input.

Therefore, the sample-and-hold portion 13 keeps outputting the
chrominance signal R+2G. -



The follow ng sanpling pulse SP2 is also input to the sanple-and-hold 25
portion 13 when the chrom nance signal Rt2G is input. Therefore, the

sanpl e-and- hol d portion 13 keeps outputting the chrom nance signhal R+2G

- 12 - As depicted in the foregoing, the chrom nance-signals- B+2G 2R+B+G
B+2G 2R+B+G .. ... as illustrated in Figure 8 and output fromthe col our

I ntegrating portion 11 are input respectively to the sanple- and-hold
portions 14 and 15. 5 At this nonent, the sanpling pulse SPI as illustrated
in Figure 9 is input to the sanpl e-and- RdX-portion 14 when the chrom nance
signal B+2G is input. 10 The sanpl e-and-hol d portion 14 sanples the
chroni nance si gnal AB+dépictelitinbythe hforegaingj nthepchsemiitdhcendignalsl B#2G,
thereby to output the sane. The follow ng sanpling pulse SPl is also input
to the sanpl @ﬁthﬂr&dBplozGL R B hfen. + s dlustatadain Figurgndango@putJ

[ t. 15 Th f , the s | e; and- hol d,porti.on 14 keeps.,outputting, the
l:ﬂlrogm nance grgﬁgfh%?@ﬁurﬂa&géfﬂﬂ PR '%Fgé‘rg:iﬂp‘&srqsp??}g‘fqllégﬁgﬂ? ﬁ'am re 9

is input to tﬂﬁig&ﬁ%%@ﬂﬁd figl_d portion 15 to which the chrom nance

signal such as

5
At this moment, the sampling pulse SPI as illustrated in Figure 9 is
input to the sample-and-hold portion 14 when the chrominance signal B+2G

is input.

10 The sample-and-hold portion 14 samples the chrominance signal B+2G
input by the sampling pulse SP1 and holds it thereby to output the same.

The following sampling pulse SP1 is also input to the sample-and-hold
portion 14 when the chrominance signal B+2G is input.
15
Therefore, the sample-and-hold portion 14 keeps outputting the
chrominance signal B+2G. |

The sampling pulse SP2 as illustrated in Figure 9 is input to the ~~
20  sample-and-hold portion 15 to which the chrominance signal such as B+2G,
2R+B+G, B+2G, 2R+B+G ...... as illustrated in Figure 8 and output d

from the colour integrating portion 11 are input.

The sample-and-hold portion 15 samples the chrominance signal
25  2R+b+G input by the sampling pulse SP2 and holds it thereby to output the

same.



2R+B+G, B+2G 2R+B+G ...... as illustrated in Figure 8 and output d from
“the colour integrating portion 11 are input. The sanpl e-and-hold portion 15
sanpl es the chrom nance signal 25 2R+b+G i nput. by .t he sanpling pul se SP2
and holds it thereby to output the sane. --13 - The foll owmt ng sanpling
pul se SP2 is input to the sanpl e-and-hold portion 15 when the chrom nance
signal 2R+B+G is input. Theref«qore, the sanpl e-and-hold portion 13 keeps
outputting the 5 chrom nance signal 2R+B+G Meanwhi |l e, an adder 16 adds
t he chrom nance signals R+2B+G-and R+2G oufiput from the sanpl e-and-hol d
portions 12 and 13, thereafter to output the sane. 10 An adder 17 adds the
chromi nance si gnal s The2 followingRsampliagt pulse FSRENis lirpwtatplthe sadpieiadd-hold
portions 14 and 15, thereafter to output the result. Furthernore, an adder
20 adds the chrpomiomddewbenth¢ chrominance signal R -tB+Gadgdepet. 16 and 17
thereafter to output Y1. In other words, the adder 20 outputs a signal
wherein the outputs of the sanple-and-hold portions 12, 13, 14 and 15 are

added, namely, Yl =fRe2REO) el Sitaile-dnd-H6R prtiba ™18+ Reeps SGucputtihs” tRE

20
5  chrominance signal 2R+B+G.

Meanwhile, an adder 16 adds the chrominance signals R+2B+G and
R+2G output from tﬁe sample-and-hold portions 12 and 13, thereafter to
; output the same. |
10
An adder 17 adds the chrominance signals B+2G and 2R+B+G output
from the sample-and;hold portions 14 and 15, thereafter to output the result.

Furthermore, an adder 20 adds the chrominance signals output from the

_ 15  adders 16 and 17 thereafter to output Yl.

In other words, the adder 20 outputs a signal wherein the outputs of the
sample-and-hold poﬁions 12, 13, 14 and 15 are added, namely, Yl =

W _ (R+2B+G) + (R+2G) + (B+2G) + 2R+B-+G) = 3R + 4B + 5G.
Here, as the luminance component is made by adding each pixel signal,

the signal output from the adder 20 becomes the luminance signal.

A subtracter 18 subtracts the signal R+2B+G output from the sample-
25  and-hold portion 12 from the signal R+2G output from the sample-and-hold

portion 13 thereby to output a chrominance signal Cb.



Here, as the |um nance conponent is nmade by addi ng each pi xel signal, the
signal output fromthe adder 20 becones the | um nance signal. A subtracter
18 subtracts the signal R+2B+G out put fromthe .sanple- 25 . and-hold
portion 12 fromthe signal R+2G output from'the sdanple-and--hold portion 13
thereby to output a chrom nance signal Cb. - 14 - A subtracter 19
subtracts the signal B+2G output fromthe sanple-and- hold portion 14 from
t he signal 2R+B+G output fromthe sanple-and-[err] portion 15 thereby to
out put a chrom nance signal C. 5 - 14 n other words, the chrom nance
si gnal separation means 30 separates the chrom nance signal of the B

conmponent, (RA%btracthﬂEEktﬁ):aetsthé 3ignal BH-2Gloutpitfeomnhe samplaaad- of R
conmponent, (2R+B+G (B+2G = 2R - G and the |lum nance signal Y,

thereafter t ohwldtmnmonh on the glgnal 28 + B+Goatpit &ontﬂmsampta-mdxhou
drawi ng of the h.or|

contour coryectjng nean illustrated in Figure
1. Accordi ng PFHS ﬁg‘%b)ft‘ﬂé’%tl%&{\'foﬂ“‘@ Fﬁ:él&“a!:érr ecting nmeans 7 15
conprises: a pi er del ayer 21 for delaying by 1 pixel a chrom nance si gnal
out put from 1H delay nmeans 1; a pixel delayer 22 for delaying again by 1

pi xel thesout put ofp bﬂﬁrﬁkdﬁis Rl eRmikdncsigh ga?ﬁndﬂ’hﬁhn@gﬁ ?Hﬁltes

- pi xel del ayed chrom nance S| gnal output f rom t he pixel delayer 22 and the
the chrominance signal of the B component, Cb = (R+2G) -

(R+2B+G) = - (2B - G), the chrominance signal of R component, Cr =

(2R+B+G) - (B4+2G) = 2R - G and the luminance signal Yl, thereafter to
output them. ~

10
Figure 10 is a detailed constructional drawing of the horizontal contour

correcting means 7 illustrated in Figure 1.

According to Figure 10, the horizontal contour correcting means 7
15  comprises: a pixel delayer 21 for delaying by 1 pixel a chrominance signal
output from 1H delay means 1; a pixel delayer 22 for delaying again by 1
pixel the output of the pixel delayer 21; an adder 23 which adds the 2-pixel
delayed chrominance signal output from the pixel delayer 22 and the
chrominance signal output from the 1H delayer 1; an amplifier 24 for ~~
20  decreasing by half the output from the adder 23; and a subtracter 25 for
subtracting the output of the amplifier 24 from the chrominance signal delayed
by 1 pixel and output from the pixel delayer 21.

The operation of the horizontal contour correcting means 7 illustrated
25  in Figure 10 will be described in more detail with reference to the timing
drawings in Figures 11A, 11B, 11C, 11D, 11E, and 11F.



chrom nance signal output fromthe 1H delayer 1; an anplifier 24 for 20

" decreasing by half the output fromthe adder 23; and a subtracter 25 for

subtracting the output of the anmplifier 24 fromthe chrom nance signal

del ayed by | pixel and output fromthe pixel delayer 21. The-operation of

the horizontal contour correcting neans 7 illustrated 25 in Figure 10

W Il be described in nore detail with reference to the timng drawings in

Figures 11A, 11B, 11C, 11D, 11E, and 11F. - 15 - First of all, when a

chrom nance signal as illustrated in Figwgs1llA is input to the horizontal

contour correcting neans 7, the pixel delayer 21 delays the chrom nance

signal by 1 pixel tjtdieredf, wherPdlcArémiraace aighal as illustrated Tin&igimeohl Adsice

si gnal ‘out put and del ayed by 1 pixel by the pixel delayer 21 as il ustrated

in F'('?,ur e 11B iisputebahetorinontahoontoby cdrrpiting means Rethe pisel delnysre?] delayshe
h;

outp of the pixel delayer 22 is as per the ilhustratiogﬁin Figure 10
11C. The adder the chrominanee signahbyahpixel itg thereatier Qutput & SHBCp xel del ayer
22 as illustrated in Figure 11 C and the chrom nance signal output fromthe

1H delay neans 1 as illustrated in Figure 11A thereafter to output the

result. 15&<The outp . Ies [ , : 18wt et the bixglr e
11D. The ar?pl i fier ?Apegéléﬁa}ﬁls@ggfﬁl out pttﬁ\ﬁo?ﬁ{ ﬁg ggel%w%pby gg’l.f tg
delayer 21 as ilustrated in Figure 11B is delayed once more by 1 pixel at the

pixel delayer 22.

— _ The output of the pixel delayer 22 is as per the illustration in Figure
10 11C.

The adder 23 adds the chrominance signal output from the pixel delayer
22 as illustrated in Figure 11C and the chrominance signal output from the 1H
delay means 1 as illustrated in Figure 11A thereafter to output the result.
15
The output of the adder 23 is as per the illustration in Figure 11D.

The amplifier 24 decreases the output of the adder 23 by half to
N ' thereby output a signal as.deﬁicted in Figure 11E.
20 .
The subtracter 25 subtracts the signal illustrated in Figure 11E and
output from the amplifier 24 from a signal output from the pixel delayer 21
and illustrated in Figure 11B, thereby to output the result.

25 Therefore, the horizontal contour correcting signal output from the

subtracter 25 is as per the illustration in Figure 11F.



t hereby output a signal as depicted in Figure 11E. 20 The subtracter 25
subtracts the signal illustrated in Figure 11E and output fromthe .
anplifier 24 froma signal output fromthe pixel delayer 21 and illustrated
in Figure 11B, thereby to output the result. 25 . Therefore, the '
hori zontal contour correcting signal output fromthe subtracter 25 is as
per the illustration in Figure 11F. - 16 - The horizontal contour
correcting signal output fromthe subtracter 25 is input to adder 8
illustrated in Figure 1 Meanwhile, the edmstruction of the vertical contour
correcting neans 5 6 is just like that of the horizontal contour

correcting means 7Thé herieohtal dbﬁfoﬁ?%mcﬁﬁ'gfsigﬂd_h@gﬁﬂ%mﬂhcFShhﬁ’acté?Déyer
is replaced by a 1H delay neans as illustrated in Figure 1. As seen from

t he foregoi ngs inpuat td adderr$ildusteatedrin Figureal circuit for 10  col our
separati on and contour correction in accordance with the present invention
utilizes 2 1H del ay el enents, thereby to perform col our separation and

Gescription of ¢ heMspBMbile, i cBRfriGiH bl el vEiRLE0RoLE LofreciBg it "
pur pose of i '6_Li§tviu§xt lige thaf ofohe’ hdtizdiital bontolir rwnécﬂhgnﬁﬁﬁni 7, (& bnlyhe
scope of this invention. In practice, many variations are possible to”those

skilled in thdifferéncs being thategaehtonespikebdelaer iscreplacet byne 1Hhdelalyi means
as illustrated in Figure 1.

As seen from the foregoing, the illustrated example of a circuit for ~
10 colour separation and contour correction in accordance with the present
invention utilizes 2 1H delay elements, thereby to perform colour separation

and contour correction, resulting in a relatively simple circuit.

The foregoing description of the preferred embodiment has been
15  presented for the purpose of illustration and description. It is not intended to
limit the scope of this invention. In practice, many variations are possible to

those skilled in the art without departing from the scope of the invention.

et

20



20" - 17 - CLAIMS. 1. A circuit for colour separation and contour

correction, conprising: 5 del ay nmeans for outputtin

2H del ayed chrom nance signals; first addi ng.neans for.addi glﬂwgﬂ"i“mﬂ"i"ﬂllﬁ
2H- del ayed chrom nance signal fromthe delay freahs fo a cur - s %
chrom nance signal; 10 anplifying means for anplifying the output of the
first addi ng neans; chrom nance signal separation neans for separating the
chrom nance signals of colour conponents fromthe output of the anplifying
means and the 15 1H del ayed chrom nance-di7gnal fromthe del ay neans;
contour correcting neans for generating vertical and horizonal contour
correcting si gnGLAIMSt esponse to the output of the 1H del ayed chrom nance
signal fromthe delay neans and the output of the anplifying neans; and 20
secopd addi ng neans for adding the vertical and horizontal cont our
correcting sign ls o ngt f om t.he contour correc neans to the.lH

del ayed chroni n nce Feuit ‘H'e?(gﬁyr sepasation and qop ‘H'a‘fﬂfée 19fh SOMPFISIAZ has

been corrected in contour,

5 delay means for outputting 1H delayed and 2H delayed chrominance
signals;

first adding means for adding the 2H-delayed chrominance signal from
S the delay means to a currently-input chrominance signal;

10
amplifying means for amplifying the output of the first adding means;

chrominance signal separation means for separating the chrominance
signals of colour components from the output of the amplifying means and the

15  1H delayed chrominance signal from the delay means;

contour correcting means for generating vertical and horizonal contour
correcting signals in response to the output of the 1H delayed chrominance
N signal from the delay means and the output of the amplifying means; and
20
second adding means for adding the vertical and horizontal contour
correcting signals output from the contour correcting means to the 1H delayed
chrominance signal thereby to output a luminance signal which has been
corrected in contour,
25

wherein said chrominance signal separation means comprises:



wherein said chrom nance signal separation nmeans conprises: - 18 - a

colour integrating portion for integrating the chrom nance signal out put

fromthe anplifying nmeans and the 1H del ayed chrom na | he
del ay neans; 5 a sanpl e-and- hol d portian for mwmnmnﬂng!"l cal
chrom nance signal portion fromthe chrom nance signal *out put frrom thke
colour integrating portion thereby to keep outputting the sane; a
subtracter for extracting red and bl ue conponents of chrom nance 10
signals in response to the signals outputi§romthe output of the

sanpl e-and- hold portion; and an adder for generating a | um nance signal in

response to the si an@dlaupuhwgi-aﬁrég)rpomm ot fnteg@ating ahé adtirofmiAdvite Sighal
portion. 15 2. A circuit according to claim1, wherein said contour .

correcting meentput dnpmi thesamplifyingimeanscand dbe 130 detayednchnoorinance Signsed
generating a yertical gcontour 20 correcting signal fromthe 1H del ayed
chr om nance s}l‘@%lﬂ‘q delay:MeaRk| ay neans and the chroni nance signal out put
fromthe anplifying nmeans; a horizontal contour correcting neans for
generating a horizontal contour correcting signal fromthe 1H del ayed

chrom nange si gnal aishRipId-Bfidhold piRich/for8ampling an identical chrominance signal

portion from the chrominance signal output from the colour integrating portion

thereby to keep outputting the same;

a subtracter for extracting red and blue components of chrominance ™~
10  signals in response to the signals output from the output of the sample-and-

hold portion; and

an adder for generating a luminance signal in response to the signals
output from the output of the sample-and-hold portion.
15
2. A circuit according to claim 1, wherein said contour correcting means

comprises:

a vertical contour correcting portion for generating a vertical contour
20  correcting signal from the 1H delayed chrominance signal from the delay

means and the chrominance signal output from the amplifying means;

a horizontal contour correcting means for generating a horizontal
contour correcting signal from the 1H delayed chrominance signal from the

25 delay means;



- 19- an adder for adding the horizontal contour correcti pg-sigmat—output -~

fromthe horizontal contour correcting portion and the vertical co

correecting signal output fromthe vertical contour correctiM‘ M‘:imnml,“(““ ;
5 an aperture conpressor for conpressing:the verticial PR s e
hori zontal contour correcting signals output fromthe adder. 3. A

circuit according to either of the preceding clains, wherei-n said

anplifying means has a gain of 0.5. 10 4. A circuit according to any of
the preceding clainms, wherein said colour _ggwponents are red and bl ue
conponents. 5. A circuit for colour separation and contour correction,

the circuit being 15§Ln %cfdé?%ﬁﬂadiﬂg{)tﬂe ﬁ@nﬂ?ﬁ&ﬁ! RS &é‘?&?ﬁ{gi sigftl Yutput from

reference to Figure he  accofipanyl ng draw ngs. ATircuit for
col out:. separ at i g kot CfitoeOEse6eEtin poitivh and ¢the vettitah gontous tcomtectingy
as hefei nbefore described with reference to Figures 1 to 11 of the 20
acconpanyi ng drsignalgsutpat from thes veirtical aontour goorecting partionaand r cui t
according to any of the preceding claimns.

5 : an aperture compressor for compressing the vertical and horizontal

contour correcting signals output from the adder.

3. A circuit according to either of the preceding claims, wherein said
—/ amplifying means has a gain of.0.5.
10

4. A circuit according to any of the preceding claims, wherein said colour

components are red and blue components.

5. A circuit for colour separation and contour correction, the circuit being
15  substantially as hereinbefore described with reference to Figure 1 of the

accompanying drawings.

6. A circuit for colour separation and contour correction, the circuit being
N substantially as hereinbefore described with reference to Figures 1 to 11 of the

20  accompanying drawings.

7. A video camera provided with a circuit according to any of the

preceding claims.



