S| GNAL *PROCESSI NG SYSTEM The present invention relates to signal processing
sy$tens, and is concerned particularly with digital inmage processing
systens. 5 In conventional digital image processing systens using a
standard signal, the frequency band of a |lum nance signal is 4.2Mz, mhlle
those of chrom nance signals R-Y and B-Y are 1.3 and 0. 5MHz, requ¥, %%
‘The | um nance signal is added to an original signal after conpeﬁsa Ion of -
its 10 horizontal -contour and?the chrom nance signals are band-anplified
and next denodul ated, where band-anplifi-clation gain is determ ned by an

aut omati c. chrom nance gain controller, depending on the denodul at ed

chrom nance signals. The pr GIGNAL PROCESSINGSYSTEM nance signals are

m xed again at a matri x part and next displayed on a screen. 15 Wth | ow
frequency bands of inmage signals however, high frequency conponents are

not processed suf C|entl due tp th d|ffer nce of transition tine
resulting from | evdie BrFseRt JRYENtam, aFlafs IR 1SRRI RFOCESIRR, Systemsm0and is

Preferred e e these probl ens
and 1o provi GaneERy Tafticy Ay R REbIATRNS BrocRisihg SySEIEC | 1T on by
extendi ng the horizontal frequency bands of separated |um nance and

chrom nance signal s and conpensating the contour of an input inage signal.

25 Accor dilngcdmventibhals digitab eishagef prdy@ssumgseyntemslvmngw Stdriaré i s
.provided a digital image processing systemconprisin -2- a l.um nance .
cri spener fomgmhuthen@equmu banshof p Juminancexsignaliisf.2MHz, while those of _

chrominance signals R—Y‘ and B-Y are 1.3 and 0.5MHz, respectlvcly The

\— -  ' luminance signal is added to an original signal after compensation of its
10 horizoﬁtal-contour'and'the chro_rhinance signals are band-amplified and next
demodulated, where band-amplification gain is determined by an automatic
chrominance gain controller, depending on the demodulated chrominance
| signals. The processed luminance and chromiriance signals are mixed again

at a matrix part and next dispiayed on a screen. - '

15 S |

With low frequency bands of image signals, ho'wev;,r, high frequency
components are not processed sufficiently due to the difference of transition

time resulting from level difference, thereby degrading resolution.

20 | Preferred embodiments of the present invention aim to solve these
problems and to provide a signal processing system for improving resolution
by extending the horizontal 'freq_uency bands of separated luminance and

chrominance signals and compensating the contour of an input image signal.

-

' a
25 According to a ﬁrst aspect of the present invention, there is provided

a d1g1tal image processing system compnsmg




fr#quency band of an input |um nance signal; a horizontal contour
cogpensator for conpensating horizontal contour 5 of said input |um nance
signal; a gray controller for anplifying a |ow |evel conponent of said

i nput | um nance signal; 10 | um nance signal m xing nmeans for mXing
th@ output signals fromsaid |um nance crispener, said horizontal contour
cofpensat or and said gray controller and providing themin one line; an
aufomati c chrom nance gain controller for anplifying and 15 mai nt ai ni ng
onfly the level of the input chrom nance2si gnal constant; a denodul ator
copnected to an output termnal of said automatic chr o nance gai n
coptroller for canuewinance tdrrspeimsxolfma-adecmggtrahsmbncnmet and esenadingo a

di gi tal signal and denodulating it by a 1H (H one period of 20

hO*I zont al Eequenoygbandef ananpyidaminanee siggalal ; a tint control |l er connected
tofan output termnal of said denodul ator for controlllng the tint of the
depodul at ed chrom nance S|gnal ~a chrom nance cri spener

25 L
Rio Tpensator oriz |
cofnected to the h% ﬂ rg%gn%p rﬁ B g{é‘i)(rzf qM ol t he

trctnS|t|0nt|rre%1 |ng
chifom ngncegfs s dhg utal%iimnanc@mgﬁaphrom nance rrul t| pl exer- connect ed to an
outtput term nal of” said chrom nance. crispener for . multiplexing an output
signal in one line after recei vi ng output signals in two lines fromsaid
chfoni nance cri spener. or. a better under st andi ng of  the

i n{ent.i on, and t%)gé’ﬁb\ﬁoﬁb’ﬂllﬁh@l‘samlmgb*e Q¥r ¢Y@$Qmp@“@ﬁfttfc&ald iBper ence
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10 luminance signal mixing means for mixing the output signals from said
" luminance crispener, said horizontal contour compensator and said gray

controller and providing them in one line;

an automatic chrominance gain controller for amplifying and

15 maintaining only the level of the input chrominance signal constant;

a demodulator connected to an output terminal of said automatic

chrominance gain controller for converting the chrominance signal of constant

— . level to a digital signal and demodulating it by a 1H (H : one period of -

| 20  horizontal scanning line) delayed burst signal;

“a tint controller connected to an output terminal of said demodulator for

controlling the tint of the demodulated chrominance signal;

25 a chrominance crispener connected to the output terminal of said tint

controller for reducing the transition time and extending the frethcncy band

of the controlled chrominance signal; and



to the acconpanyi ng diagrammatic drawi ngs, in which: Figure 1 is a block -
di-agram of one exanple of a signal processing 10 system accordi ng to the
present invention;, and Figures 2A - 2H are detailed circuit diagrans of
exanpl es of major parts of the signal processing systemof Figure 1. 15
The signal processing systemof Figure 1 conprises a |lum nance -
processing part 1000 for anplifying | ow | evel conmponents of an input

| um nance signal after reducing transition time and conpensating horizontal

contour, and a chrom nance processing paBt- 2000 for extending frequency
band of an input chrom nance signal. 20 To describe in nore detail, the

| um nance signal archressnancep aultiplefér conpectsdstoaah updtpan ¢ernuinak pénsaid 100
for reducing the transitjon tinme and extending the frequency band of the

| umi nance si ehr@minanes crispaner foro multiplezing ansautput signaloin esedines afteng t he
hori zontal contour of .the.ingut 25 _.|luninance  siqgnal., a gray controller
300 for ampl TGRS HPHICHEPLS dn BHGRRRCITONL Faid RATORBHANGE FRIREREE si gnal
and a |umi nance signal mixer 400 for mxing and providing output signals in
one line after receiving the output ~ - 4 - signals fromthe | um nance

crispenes 100, thpopa'betepulessdtditg of BiPRIVEALSH, AAPto SHEl HYw tHeddame
controller 300. The chrom nance signal processing part 2000 conprises an

automati ¢ 5 magtbeocarriedcintg affect; aeferohd¢cewill GidW be mads)tby wayooft éxamplep! of
t he i nput chrom nance signal constant, a denodul ator 600 coennected to an
out put - t er mi ¥pathecaccompanying diagrammatici draninggaimwhightr ol | er 500, for _
converting the o - :

— - Figure 1 is a block diagram of one example of a signal processing

10  system according to the present invention; and

Figures 2A - 2H are detailed circuit diagrams of examples of major

parts of the signal processing system of Figure 1.

15 The signal processing system of Figure 1 comprises a luminance
- processing part 1000 for arﬁplifyir_xg Jow level components of an input
luminance signal after reducing transition time and compensating horizontal
- contour, and a chrominance processing part 2000 for extending frequency
-~ - - band of an input chrominance signal. -

20 |
To describe in more detail] the luminance sighal processing part 1000
comprises a luminance crispener 100 for reducing the transition time and
extending the frequency band of the luminance signal, -a horizontal contour
compensator 200 for compensating the horizontal contour of the input
25 luminance signal, a gray controller 300 for amplifying the low level
- component of the iriput luminance signal, and a luminance sign.al mixer 400

for mixing and providing output signals in one line after receiving the output
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Ir oni nance si gnal of constant level to a digital signal and denodul ating
i¥ by a 1H (H one period of horizontal scanning |line) del ayed burst

ghal, a

tint 10 controller 700 connected to an output termnal o

f the

modul ator 600 for controlling the tint of the denodul ated chrom nance

signal, a

chromi nance crispener 800 connected to the output termninal

tint controller 700 for reducing the transition tinme and extending t
frequency band of the controlled chrom nance signal, and a chrom nance
mul tipl exer 900 connected 15 to an euput term nal of the chrom nan

crispener 800 for nultiplexing the output signal from'the ehrom nance
' circuit

rispener’

siekalé from theluninasce tYispense 100 e horizental Lontoune satod

¢
- d§ agrans of each block in the image 20 processi ng system of Figure

erein Fi

ows the

OO0 0N 0noNT

ows the

(7]

244, and/thetgray comtrolleni3@fince cri spener 100 in the | um nance

ocessing part 1000, Figure 2B shows the horizontal contour conpens
O in the lum nance signal processing part 1000, Figure 2C shows th

ove the aut orkts ERYRPAZRERaE bRA2S«RE TAET 200D pBRbEISSS B aufb M .

ocessing part 2000, Figure 2F shows the tin

chrom nance crispener 800 in the -5- chrom nance signal

of the
he

ce

1,

si gnal
at or
e gray
2D
m nance

gnals pr Qh@sifithce? ghin? WRiroflib0'00 26r Sheitainiie HRTIEVIALP!HEORE the

ronmi nance signal p _
nt r ol | erchroMinancehsignal constant; ea siggnadularorc608 wonnetd tondnFiogtput 2G

ptvoc essor tenpmal pfithenautonmtigishsemimange gain contiollersd00s Spr convertingtthe | ed
C

frcuit di

rans of the | um nance signal ,m.xer. 400 ipn.the.|lum nance
of ocessi ngTBamnaRss #iatl of GensiARClevrLiRa dsitel pignaband dersoduating TERY o
S?Wal P QL ERSHIY0RE Peridd W horizontal scanning line) delayed burst signal, a tint

10

15

20

controller 700 connected to an output terminal of the demodulator 600 for
controlling the tint of the demodulated chrominance signal, a chrominance
crispener 800 connected to the out_pﬁt terminal of the tint controller 700 for
reducing the transition time and extending the frequency ""band_ of the
controlled chrominance signal, and a chrominance multiplexer 900 connected

to an output terminal of the chrominance crispener 800 for multiplexing the

output signal' from_the- chrominance crispener 800 from two lines into one -

line.

~Figure 2 shows detailed circuit diagréms of each block in the image
procéssing system of Figure 1, wherein _Figﬁre 2A Shov&s' the luminance
crispener 100 in the luminance signal processing part 1000, Figure 2B shows
the horizontal contour compensator 200 in the luminance signal processing
part 1000, Figuré 2C shows the gray controller 300 in the luminance signal
prbcessing part 1000, Figure 2D shows the autbmatic chrominance gain
éontroller 500 in the chrominance sigrial processing __pért 2000, Figure 2E
shows the demodulator 600 in the chrorhinanc_e signal processing part 2000,
Figure 2F show;ihé tint controller 700 in the chrominance signal processor

2000, and Figure 2G shows ‘the chrominance crispener 800 in the

si gnal
m nance



5 1n the |uninance cri spener 100 of the lum nance signal processing part

..1000, a second differentiator 102 for detecting rising and falling edges is -

connected to a first differentiator 101 for detecting the contour of a
separated | Um nance signal YS, and a signal detector 103 for detecting-an
absolute value 10 is connected to an output terminal of the second
differentiator 102 as shown in Figure 2A. Al so, a conparator 104 is
connected to the output termnal of the signal detector 103 so as to
provide an output signal fromthe signal_getector 103 15 directly, when
the output signal of the signal detector 103 is larger than a Iun1nance '

control " si gnadhrifiinarkde §1@ﬂapbi*@ées§@rng00®f Fﬁ&hEPVngL&Est a0 9 .- F:'

fromthe second differentiator 102 is s a to an anp

105 so that inespectivel detaﬂethgucﬁntehhgmm dﬁttkdnm)ﬁaﬁtie ﬂ?nalhmlxer 4('50|lifr:c met IO%S
signal fromthe . .conpar,ator 104 and the_ out put S|gna the - amplifier

arg connect ed“%n?‘ﬂn%uﬁlgﬂ%lrmﬁWﬁ%"&Pa& 10Q apd dhe chnaysinagos sevitiptexey 900

ref erence an at or i S _connect the nultiplexer 106 to
gener at e andqﬂ(\tgg%g?&&é&aé’cr‘e?@ -Rf@ceﬁswaapaﬁd&@%di ng to a |uminance linit
control sggnal YLC. 25 Another signal detector 108 for detecting the

absol ute value of the detected contour signal is connected to the output

termnal of the filnshe GuiiriesicrizpenerlfU0 of the RimilfanE élg $ ngb?ﬁ
connected to an out put -6 - termnal. of this signal ctor 1 or

nor mal i zi ng tllQQOdet secagul dlf@mhtmtmel(}ﬂ)rfm: demctlhgrnﬁngtaml €adting 1édpessis_

onnected to both ut _term.nals of th
¢ connecte g a first di?ferentxator 101 for detectmg the contour of a separated

e luminance signal YS, and a signal detector 103 for detecting an absolute value
10 is connected to an output terminal of the second differentiator 102 as shown

in Figure 2A.

Also, a comparator 104 is connected to the output terminal of the signal

detector 103 so as to provide an output signal from the signal detector 103

15 . directly, when the output signal of the signal detector 103 is larger than a
lnminance control signal YSC. On the other hand, if the level of the output
signal from the second d.ifferentiator 102 is low, it is applied to an amplifier

105 so that its level is magnified by a factor of 2.

20 The output s1gnal from the comparator 104 and the output signal of the

amplifier 105 are connected to input termlnals _of a multiplexer 106.

* Subsequently, a reference and code ‘generator 107 is connected to the

multiplexer 106 to generate and digitalize a reference signal accordmg toa
luminance limit control sxgnal YLC |

25 .
Another signal detector 108 for detecting the absolute value: of the
detected contour signal is connected to the output - terminal of the first

differentiator 101. A re-normalizer 109 is also connected to an output
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rgference and code generator 107 and the re-normalizer 109 for selecting
arngd providing one of themthrough an output termnal. An anplifier 111 is 5
cdnnected to both output terminals of the nmultiplexer 110 and a | um nance
gdin control signal YGC. In the contour conpensator 200 of the |um nance
sijgnal processing part 1000, noise renoving cores 204, 205, and 206 are

- rgspectively connected to 10 band- pass filters 201, 202, and 203 for
fifltering the separated |um nance signal YS, as shown in Fi.gure 2B. - Gin
cantrollers 207, 208, and 209 for nagriéfyi ng gai ns of an enphasi zed

f riequency band are connected to the output term nals of the noise renoving
cares 204, tezfifinalnof &3S signahidetector2li08 f@iﬁormzd&tiﬂg:thé detepted\/signahgnce
dggradati on of a screen due to qver-- nphasi s are respectively
cdnnect edt mCtl‘he Anether m@hﬂm@rdleﬂsm@@n@%mﬂ tedoth @umstelzrnmalszggtht‘and 2009.

o 215, FArderaS Y Grraeniratnt A7 abd1hd Sy Gl 109 foreolhrolib e * Lo
84bit T CORAREREIOhO UM Rtfousf Bhraliohl dihinard Anzgaghﬁprﬁms jown in

Fijgur e ZC gray con e [um nance Ssi processi ng
part 1§00, c@;ﬂae%daﬂo%& oatiRNBARTIRIS bﬂtﬁé‘nﬁlﬂh?l&xei'elflmﬂﬂi adluntinhfoe pass
fijl ter 301 for detecting the average | evel of the separated |um nance
sifgnal , t ogaiidcantralsigoah YG@.nance | evel YPC. An anplifier 303 25 for
mil tiplying a reference gray gain value GGR is connected to the out put
tgrmnal of the adder 302 and a limter 304 is connected to anplifier 303

tq prevent overy aﬁPel clzgnlt&?l:[ compensator ZOO of the Juminance signal processing part

V 1000, noise removing cores 204, 205, and 206 are respectively connected to
10  band-pass filters 201, 202, and 203 for filtering the separated luminance signal'
YS, as shown in Figure 2B. Gain controllers 207, 208, and 209 for

magnifying gains ‘of an emphasized frgquericy band are connected to the
output terminals of the noise removing cores 204, 205 and 206. Limiters
210, 211; and 212 for preventing degradation of a screen due to over-
‘ - 15  emphasis are respectively connected to the output terminals of the gain
: controllers 207, 208, and 209. An adder 213 is connected to the output |
terminals of thé limiters 210, 211, ahd 212. Further, an overflow limiter 214
fof limiting the added signal to 8-bit is connected to an output terminal of the
\“’ adder 213.
: 0 . |
As shown in Figure 2C, in the gray controller 300 of the luminance
signal processing part 1000, an adder 302 is connected to_én output terminal

of a low-pass filter 301 for detecting the average level of the separated

luminance signal, to add a maximum l_umihance level YPC. An amplifier 303 .
25 for multiplying a reference gray gain value GGR is connected to the output
“terminal of the adder 302 and a limiter 304 is connected to amplifier 303 to

prevent over-amplification.




The output signal P1 fromthe |um nance crispener 100 shown in Figure 2A
the output signal P2 fromthe horizontal contour conpensator 200 shown in -
Figure 2B, the output signal P3 fromthe gray controller 300 shown in
Figure 2C, and the separated |lum nance. signal P4 are all applied to thé 5
m xer 400 in the | um nance signal processing part 1000. As shown in Figure
2H-a, the m xer 400 includes a_multiplier 401 for transmtting two-input
signals P2, P3, a mixer 402 cofinected to receive the output of the m xer
400 and the signals Pl and P4, for transmitting the 10 respective output
signals P1 ~ P3 and the separated | um nance signal P4 commonly in one |ine,

and a bl ack level [he betpud GigsadnRécfroch tthe tlaminaticeutrispener NE)0 ahownein xer
402 for limting the black | evel of the input signal according to a bl ack

level linit eligure 2A gthel owputsignal P2 from the homrental contewr coropensator:20(:
controll.er 500 as shqown in_Figure 2D, .a -limter 502 is _co cted to an
anplifier 501 SRV ARHIE af |9l¥tpebﬁlgvéﬁé$ §romythe gevoeantealisr RS in
Figure 2E is comnectegd~t o thj el f- o Llinmte [ S D or
600, a del ay BbPIEWE % Mn@%ﬁ%@%ﬂ%‘ﬁ%ﬁ“ﬂé eb%é@”ﬁoé‘?g”ﬁgﬁgépﬂk‘ﬁ‘g& Theé
.connectedst 0 &, ; ' t del ayed signal with
its origi gal. g}lgﬁ}aﬁmiﬁgg%gﬁﬂggiaggg%ﬂétg‘rl%%ggé%sgg é@'tm)l{t/ﬂl@gg 25 di rect
current DC conponent is connected to the output term nal of this delay
control |l er 602. Also, a de[a¥ circuit 606 i s connected to band-pass filter
603 to del ay an outAsushosymyimFigy ny : (
e romnect el | ank g i Tgtals B2, P4, % HEAEYa6) Hhdcrdl o Foleive the
~ output of the mixer 400 and the signals P1 and P4, for transmitting the
10 '-reSpective output signals P1 ~P3 and the separated luminance 'signal' P4
comrhonly in one line, and a black level limiter 403 connected to the output
terminal of the mixer 402 for limiting the black level of the input signal

according to a black level limit enable signal PBLE.

15 In the automaticzchrominance controller 500 as shown in Figure 2D,
a self-limiter 502 is connected to an a_mpliﬁer 501 to limit over-amplified

signals. | _

The demodulator 600 shown in Figure 2E is connected to this self- ‘
20 limiter 502. IR

'In this modulator 600, a delay 601 for delaying the digitalized burst
signal BS by 1H is connected to a delay controller 602 to synchronize the
delayed signal with-its Griginal signél. A band;pass filter 603 for removing

25  direct current DC component is connected to the output terminal of this delay
‘controller 602. Also, a delay circuit 606_ is connected to band;pass filter 603 |
to delay an output signal of the band-pass filter 603. A multiplier 607 is

connected to the output terminal of this delay circuit 606 for amplifying the

igyre (21E-ap shei mixex 490 indudesos myltiplier 491 fer 607




ouLpUt signal P5 fromthe self-limter 502 in the automatic chrom nance
gain controller 500. A lowpass filter 608 for renoving the doubl ed burst
signal is connected to an output termnal of multiplier 607. Here, the
out put signal P6 fromthe |owpass filter 608 is a red chrom nance signa
R—ﬁ. An adder 5 604 adds the output of band-pass filter 603 with the
signal P5, and passes the output to a |ow pass filter 605. The out put
sipgnal P7 fromthe |owpass filter 605 is a blue chroninance signal B-Y.
out put signals P6 and P7 fromthe mg8dul at or 600 are fed back to 10

adders 503 autpubGignal PSpfromm thel self-limitee SO2nimettle uptoinatio chiditinaace gdirnf a
bufst flag pulse BFP. Qutput terninals of the adders 503 and 504 are :
cohnect ed t contirgliert SOt ¢% lowspass FiltarcdU forf remaving theydpubledrhurst signal ng t he

abgol ute values to an adder 507 far gﬂ_i ng.t.he ﬁﬁe ed agbsolute .val ues. 15
A Fonpar at ofS UL 'i?rﬁ’lb&'@é‘t f?f“i’ﬂéla_ F’é‘gft‘l?lfeé'r naflcge: &ﬁe‘“ﬁﬁﬂ%f‘?ﬂ for
el o nancerRaram e 18T RG: 608 §168 HréMfiarct Shnad R ¥t AR bltfler 2o

to grovigs adas'md B%pﬁt o Bhid- fifte'608 with theCsipRd1 PS5, o4 passeP tHECt ed
t of 20 the output ternmnal of the conparator 508 t0 count the output -
nal s of bhtputeopdowtpassHiléer 605 nThe atputsignat Foiromathed osi-pass! filter
-mujtiplied by the output signal of-the_counter 509, thereby being

lified. 6&5rzsgmlaezhrommn@gtsmnalﬁfafnm s P6 and P7 of the | ow pass.
ters 608 25 and 605 are applied to anplifiers 701-704 for anplifying
signals P6 and P7 according to tint control signals HUEI-HUE4 in the

R arpli fiers. 70heufPugeRls PEaht FTRORCAE InbRubl Q) B U BHRLC ©

oufput per niesdftoffaticithrominance gain controller 500 in Figure 2D and provided to

adders 503 and 504, respectively, to be summed up during the period of a
burst flag pulse BFP. Output terminals of the adders 503 and 504 are
“connected to signal detectors 505 and 506 for calculating and providing the
absolute values to an adder 507 for adding the detected absolute values.
15 -
A comparator 508 is conhected_ to the output terminal of the adder 507 - -

for comparing automatic chrominance reference signal ACCR, an automatic

chrominance holding range Sig_nal ACCW and the output signal from the adder
Ny’ 507 to provide counting signals. Subsequently, a counter 509 is connected to
20 - the output terminal of the comparator 508 to count thé output signals of the

comparator 508. Then, the input chrominance signal is multiplied by the

output signal of-the counter 509, thereby being amplified.

In Figure 2F, the output signals P6 and P7 of the low-pass filters 608

25  and 605 are applied to ampliﬁérs _701 -704 for amplifying the signals P6 and
P7 according to tint control signals HUE1-HUE4 in the tint controller 700.
* An adder 705 is connected to the output terminals of the amplifiers 701 and

702, and another adder 706 is connected to the output terminals of the



-9 - ’arrpli.fiers 703 and 704. Overflow limters 707 and 708 are connected

to the adders 705 and 706, respectively, thereby preventing the overflow of"*

t he added signals. 5 Mul ti pl exer 801 in the chrom nance cri spener
800 is connected to the output termnals of the overflow linters 707 and
708 in the tint controller 700, as shown in Figure 2G so that one of two
chrom nance signals P8 and P9 is selected corresponding to the doubl ed
burst signal 2Fsc and provi déd through an output termnal. A first
differentiator 802 is connected to the -19- nultiplexeér 801, thereby
normalizing its output signal. A re-normalizer 803 connected to the first
di ff er ent i atampRfiersd®dhgad 704. COverflovs lignitdrs fi0Trarid208 are tonhdctet tonthieat or
820 by 4H and compares the del ayed signal w th the undel ayed signal,

t hereaf t er Rdsersi703 andi7Q6mrespestivelyahtheralyy prevantingnther evexflowi| of the
positive andq}gearaxi m val ue when the del ayed conpared result is negative..
An absol ute e 8ctor 804 is connected to the re-normalizer 803 and
four anplifiers 805 ~ 808 are connected to the output termnal of this
absol ute val ue detector 804 to provide anplification gains of 1, 0.5, -0.5,

-1, resppctivel y. Mifhiplexeh 800 tiAche Bﬁf&nixﬁn&érclﬁispéﬁérf 8001y tatrmictstPR e

first-order is connected to an output termnal of the re-normalizer 803. A

ref er ence anshtpot tergrnalsasfothe8dverfiowc hinmitars 407t and 768aint thet tintecontrallerof
this differentiator 809 and generates codes according to the outgut si gnal,
of a nul ti pl {3 rassshowmin Figure 2G sothationeopfetved chrgminagee sigmals BE and

S gnal 5 of tRLIsaecteertSweRa th e Apied husetsgmal 2RRe hod Wbyl
selecting ongy, Qﬂ%&gﬁ?i&nﬂﬂaﬁtﬁ T,@”ﬁﬂgﬁff@éx‘ﬁg&ﬁ] 862 48" dofelRliSoties and
code gener at or 1. so, an anplifier or :

10  multiplexer 801, thereby normalizing its output signal.

A re-normalizer 803 connected to the first differentiator 802 delays the
output signal from the first 'differentiatdr 820 by 4H and compares the delayed
signal with the undelayed signal, théréafter providing a minimum value when

15 thé compared result is; positive and a maximum value when the delayed
compared result 1s nega;ti\?e. An ab_solute'_ value detector 804 is connected to
the re-normalizer 803 and four amplifiers 805 ~808 are connected to the
‘output terminal of this abs-olute value detector 804 to provide amplification
gains of 1, 0.5, -0.5, -1, respectively.

20 | | -

On the other-hanci, a first differentiator 809 of first-order is connected

-to an output terminal of the fe—r_:drmalizer 803; A reference and code
generator 811 is conhected io_thc éﬁtﬁut terminal of this differentiator 809 and
generates codes according to the output sigﬁal of a multiplexer 810 which
25  transmits one of two li;li.t reference signals RLC and BLS for the red and
blue chrominance signals. The output Signa]s of the amplifiers 805-808 are .
applied to a multiplexer 812 for selecting one of them acco.rding.to_ an output

signal from the reference and code generator 811. Also, an amplifier 814 for

I e ke b Lo ® g e bt o



0- anplifying the output froma nultiplexer 813 is connected to the _
tiplexer 812 to transnmt one of gain control signals RGC and BGC for red’
bl ue col our-difference signals. 5 A delay controller 815 is
nected to the output termnal of the nultiplexer 801 to synchronize-the
ayed signal with the original signal, i.e., the undelayed signal. Also,.
adder 816 is connected to both the anplifier 814 and the del ay

troller 815 and thereby their output signals are added to each other.

out put signal fromthe adder 816 isjgpplied to a 10 derul ti pl exer 817
provi di ng chrom nance signals P10 and P11 to chrom nance nul ti pl exer

. As showmplifyirigothecoutphtbfroing ndMtipléxet 1811 er 817
respectlveltlfyconnect eghto adders 801 ag ng%baﬂgt%dﬁgc%mﬂéﬁmk?om 15
demul t i Bﬂaﬁertrﬁlsmmmeamfdgmlntnam signaln RGEE aniif BEGC ferf eed-and bhugnal

and the out%#fs fromthese adders 901 and 902 are applied to a

tipl exer colpurdiferance signals.and provi ding one of the outputs fromthe
ers 901 and 902 according to the output signal froma NOR gate 903 or
quadrupl ed- burst signal 4Fcs. Here, the NOR gate 903 provides the 20

i neg signal of de e cof RBIIEP 813! B Bbfndtfld. B the! bliput “terminal of fhd e

odiment of the in tion as escrl er ei nabove sep

i nance sigilfpleXer i891agpsyhronizé hﬁeldwa%fed Fﬁhln‘%th' theFbAgiral 3fpnal! | S

mal i zed by the first differentiator | um nance“cri spener 100
and neke., the undelayedirsigriall | iAdsp,edgeadder &8 He tie coaredtyd t toebsthe thied

ferentiator %GE ghe agsol te val ye f t he ou@gut signal fromthe sécond

ifferenti aamplifigs 81 )’kﬁp“ifl%l% éﬁél“ddb? y dheir @utputsignalpareed wit h

UM Nanggsed to each other. The output signal from the adder 816 is applied to a

10 demultiplexer 817 for providing. chrominance signals P10 and P11 to

chrominance multiplexer 900.

.-As shown in Figure 2H-b, the output terminals of the demultiplexer

| 817 are respectively connected to adders 901 and 902 where the outputs from
15  the demultiplexer 817 are added to a chrominance offset reference signal
COR, and the outputs from these adders' 901 and 902 are applied to a
multiplexer 904 for selecting and proyiding one of the outputs from the adders

901 and 902 according to ;he output signal from a NOR gate 903 or the

| quadrupled- burst signal 4Fcs. . Here, the NOR gate 903 provides the

20  combined signal of input control signals PBLK and Kill. |

In the embodiment of the invention as descnbed hereinabove, if the

separated luminance signal YS is applied to the mput terminal in Figure 2A

it is normalized by the first differentiator 101 in the luminance crispener 100

25 and next its rising and :falling edges are detected by the second differentiator

102. The absolute value of the odtput signal from the second differentiator
102 is detected by the signal detector 103 and compared with the luminance

control signal YSC at the comparator 104.



control signal YSC at the conparator 104. According to the conpared-
result, one of the two inputs of the multiplexer 106 is selected and
transmtted. In other words, if the absolute value of the output signal
fromthe second differentiator 102 is-larger than the YSC signal, the
output signal fromthe second differentiator 102 is directly 5 provi ded
“through the multiplexer 106. But, if the absolute value aof the output from
the second differentiator 102 is¥naller than the YSC signal, the output
fromthe second differentiator 102 anplifiggd-by the anplifier 105 is

provi ded through the nultiplexer 106.. Then, the output signal fromthe

mul tiplexer 106 is @veogdidgt  ahe acdrpared OFSUAC Coei gTUtHEO tivBe inptilt "GNGke
limt control 10 si gnal %LC. The abgol ute value of the out putpusi% gnaﬁﬁ%f

the first diffmultaplexeniO6ds selectedsandi etaasmittiechy In lotheri woeds, dfithe tabsoll@s
and anplified QXI %‘rsl)% e-normalizer 109, where the gain of the re-normalizer
109 is sel ect e¥aly éﬂﬁR“tml.t5¥gnal§'0m@%#@C%d@lﬁﬁfﬁﬂmlﬂkb‘ largerithas thgal

fromthe re-no izer, 109 or, the oufput sjgnal fyr t he.reference and code
generator 107 | sgi%@@'l’e CLHMPH sﬁgﬂﬁi ?‘;ﬂ"éiié sﬁi@éﬁ&%ﬁ%@éa s Gigectly
mul tiplierglll, ﬁ,lild@j | o] | |.S '
mul tipli ed5 acc x}o I ng %%ratﬁﬁgﬂﬁélj%ﬁl}]&aﬂggéﬁggqén ?g&{i}?éﬁ%‘ é?%ﬁg@%&g@cﬁ%tput
separated | um froncthessepont diffetentiatort FO2i5 évallérethlathe NSC sigral Sthe &&éut 203
in the horizontal contour conpensator 200 in Figure 2B and each filtered

si gnal cor r esplranl the mond@hgpamtmtm'qlﬂﬁnmpﬁﬁod bytthe aamplifpersHOSF i providedD1l ~

203" is applied,to t.hw noi se rendbw ng res 204 ~ 206. The-outputs from 25
the cores 204 tbrowgh \zﬁ’% Piq"ieégmgy t&f%é"g&li'% outpwt rsagnal fsomothe. moltiplexer

et _ 106 is changed to a certain code according to the luminance limit control
10  signal YLC. —_— | |
The absolute value of the output signal of the first differentiator 101 is
- also detected by the signal detector 108 and amplified by the re—ndrmalizer
109, where the gain of the ré—ndfmalizer 109 is selected among -A -0.5A, R
15 0.5A, and A. Either the ouiput signal from the re-normalizer 109 or the
output signal from the ref.ex_'ence' and code genérator 107 is selected by the
multiplexer 110 and provided to the multiplier 111. Thus, the output signal
_ from the multiplexer 110 1s multiplied according to the luminance gain control
~ . signal YGC.
20 | |
The separated lurhinance signal YS is filtered by the band-_péss filters
201 ~203 in the horizontal contour compensator 200 in Figure 2B and each
filtered signal corresponding to the pass frecjuenci_cs-of the band-péss filters
201 ~203 is applied to th'é: noise removing cores 204 ~ 266. The outputs from
25  the cores 204~206 are amplified by the gain controllers 207 ~209,
respectively. The output sigﬁals from thé gain controllers 207 ~209 are
limited by the limiters 201 ~212 to p're-vent degradation due to the over-

amplification.



.
reépectively. The output signals fromthe gain controllers 207 - 209 are
limted by the limters 201 -212 to prevent degradation due to the over-
anplification. - 12 - The separated .l um nance signal applied to the
horii zontal contour conpensator 200 passes the band-pass filters 201~203 for
detiecting and enphasi zi ng the contour signal corresponding to the pass-band
of the filters 201 ~ 203, thereby preventing degradation of the inmage due
t o lover-enphasis. 5 The l'uninance signal YSis also applied to the | ow pass
filiter 301 in the gray controller 300 i-l2m gure 2C for detecting its .
avqrage | evel . The detected average |um nance | evel is added to the maxi mum
| uni nance | evel YPhe bseparatedidhienin@0c asighahngpplicdetb ahe ohatizantab contowr ay
gaijn reference 10 signal GGR The output fromthe multiplier 303 is
linited by teempensater 200 passes the, bandpags futars F01ud03 for detecting and

- l'ificatjon.. Th t put_ si | P1 f t | tipli 1 inth
unfi nance creapbRRFnERe doatab SERmreespanaiec CotE RAss Bagfpt B2 Flers  ne
urf nance cré : vob B8 R L
out put - Ao erehy pickeRlif dEpition STRE ARy bich <. 2.

thg i npu§ |um nance signal YS are commonly applied to the m xing bl ock 402
injfthe mxer 400, as shown in Figure 2Ha.. 20. They are m xed with
"eagh ot her accor dThg lomindneelsigmali ¥i§ isialzoaapplitid<to thieclow-pass fitepB0dfint he
med signals is limted according to the black - evel linit enable
si dnal PBLE. thehgrayr eprirellesn300 in Igure\2Q for detecting iitsnaverage devrleed Mgy t he
| urf nance cris engr 100 ip Fi qure, 2A,and thc? h?ﬁizont.al N '
détbcte average luminance lével is _adde to the maximum luminance level
Y YPC by the adder 302 and amplified according to the gray gain reference
10  signal GGR. The output from the multiplier 303 is limited by the limiter 304
to prevent degradation due to over-amplification. |
The output signal P1 from the multiplier 111 in the luminance crispener
100 shown in Figure 2A, the output signal P2 from the limiter 214 in the
15  horizontal contour compensator 200 in Figure 2B, the output signal P3 from
the limiter 304 in the gray controller 300, and the input luminance signal YS
are commonly applied to the mixing block 402 in the mixer 400, as shown in
. Figure 2H-a. |
‘\\:/,
20 . | They are mixed with each other accordirig to the 'blanking signal

PBLK. The black level of the mixed signals is limited according to the black
level limit enable signal PBLE. Thé transition time of the luminance signal
1s reduced by the .luminance_ crispener 100 in Figure 2A and the horizontal
contou.r is compensated by the horizontal contour compensator 200. If the
25  level of the luminance signal is iow, it is amplified by the gray controller 300
in Figure 2C. Subsequently, the output signals from each part in.Figures

2A ~2C are mixed by the mixer 400 in Figures 2H-2a. |



contolr is conpensated by the horizontal contour conpensator 200. If the 25
| evel of the lum nance signal is low, it is anplified by the gray : '
controller 300 in Figure 2C. Subsequently, the output signals from each
part in Figures 2A~2C are m xed by the m xer 400 in Figures 2H 2a. - 13
- The input chroninance signal CS'is applied to the anplifier 501 in Figure
2D to be properly multipli-ed by one of the denodul ated chrom nance signal,

t he automatic. col or reference signal ACCR, and the automatic chrom nance

hol di ng range signal ACCW so that whitel®eise is mnimzed. 5 The output
signal fromthe anplifier 501 is limted by the limter 502 to prevent
degradati on due t Thevimputchrorhinmamice cigndbuGScguapplied, tat the hmplified S0 ot
signal is applied to the denodul ator 600. The digitalized burst sjgnal BS
appl i ed to tFigure 232 e depropedy imultiplied hyjone of the dempdulated, ehraspinanee del ay
circuit 601 -and jhi,s del ayed signal i.s synchroniz jth i,tg original '
undel ayed si §88aLpiNG r?é“%'éf‘g? ‘E‘gﬂfr%’lf?- X%O?.gnglhé&gp\ﬂec?“gu er?f"gcﬁﬁa ¢
conmponent of. : i , Ve C ler . 1 ed by
he band: pasShiinfihBhofiff fansd SThl &CEWTCEAL WHileCholdls KRnRBERACC |

is multiglieghbYoltpat Sighap!fréth fheoamplifiet 501t & likdited BY2henimigy 02k by
the.anplifiers 604 and 607. The output signal fromthe anplifiers 604 and
607 are filtprem¢nbydeghaddtion das tof overeamphifibationi 686bseqaepiy ithellimiteder eby
removi ng their burst signal _conponents 2Fsc. The output signals P6 and P7
from the | owoptpus signal ds appligd tothesdemadulaton®0Qq t o the adders 503 and 504
where the applied signals P5 and P6 are continuously 20 added during the
burst flag pulse period, respectively. Next, the absolute values of the

output signals fr et §iafded HurdSsEAdl BS applied to the demodulator 600 in
10  Figure 2E is 1H-delayed by the delay circuit 601 and this delayed signal is
~ synchronized with its original undelayed signal by the delay controller 602.

The direct current DC component of the output signal from the delay
controller 602 is removed by the band-pass filter 603. This signal with no
direct current DC component is multiplied by the signal P5 from the limiter

15 502 in Figure 2D by the amplifiers 604 and 607. The output signal from the -

- an.\pliﬁers'-604 and 607 are ﬁlterec'l. by the Iow-pass filters 605 and 608,
.respectively,. thereby removing their burst signal components 2Fsc. The
output signals P6 and P7 fr;)m the low-pass filters 608 and 605 are applied to

~_ the adders 503 and 504 whére_ the applied signals P5 and P6 are continuously

20  added during the burst flag pulse period, respectively.

Next, the absolute values of the output signals from the adders 503 and
504 are detected by the signal detectors 505 ana 506, 'respectively'. The
output signals from the signal detectors 505 and 506 are added to each other

25 by thé adder'507. Subsequently, the output signal from the adder 507 is
applied to the comparator 508 to be compared with the automatic chrominance
reference signal ACCR and the automatic chrominance holding rangé signal

ACCW and then counted up or doi__un. If the output signal from the adder 507



504 are detected by the signal detectors 505 and 506, respectively. The

out put signals fromthe signal detectors 505 and 506 are added to each .
otther 25 by the adder 507. Subsequently, the output signal fromthe adder
507 is -applied to the conparator 508 to be conpared with the automatic~

chy om nance reference signal ACCR and the automatic chrom nance hol di ng
range signal ACCWand then counted up.or down. |f the output signal from

t hg adder 507 -14- is smaller than both ACCR and ACCWsignals, the
cohpar at or 508 generates an up-signal,-wgide if it is.larger than ACCR and
.AQCW si gnal , the -conparator 508 generates a down-signal.” 5 I n order

toj prevent Rys§inallef tifan 5oth ACCReantbhACTW sigasls] theScdiﬁparhdﬁdj(}Xﬂ%ehwﬁl%ﬁl it is
cohti nuously generated during four horizontal scanning |lines 4H The
count er 509 amouptsighale whilpuif #i imndarger othanhAGGCRpandit ACGWS sighad, dhe put
signal fromthe counter 509 is applied,to the anplifier 501 as a
chf omi nance S@mparatog P8 genesatgs WR-SI8Tr e 2E, the gain of the 10
chf om nance signal CS determ nes the magnitude according to the output
signals of the lowpass filters, if the burst of the chrom nance signal is
cohstantd y mai nt gi,n ' s bl ol efar iy | ant

. GE4P 10 FiEet hileleRis, Msd, Tt (p/ABUnO Sgfg] 1" priided

- chfom nance signal I's pro are 2D. 1

sipnal' s P6 ajlly Rvhei s ¢oftihiously %@n&%@ﬂdhﬁhgrfoﬁﬂﬁoﬁﬁsnﬁl searitiing lis@dst 0 t he
tiht controller 700. In other words the out put S|3nals P6 and P7 of the

dehodul at or 4500 Thecconmperi 309 caunts thenontpipsigeal fro omparatprX082FThed
nmujtiplied by the tint control signals HUEL - HUE4. To expl.ain_in nore
detail, the Q“&Ptcﬁ‘rg&ﬁf fremethe; goufiter 95’%3@'8?“? e the FW@?_ eﬁts% as 8ontrol
sipral s HUEL 0idddce: ot SRR URSCOROTh M CRigurd"SE, Fhe' afll G the

10  chrominance signal CS determines the magnitude according to the output

signals of the low-pass filters, if the burst of the chrominance signal is
constantly maintained and according to the determined gain, the constant

chrominance signal is providé(_i from Figure 2D.

15 The output signals P6 and P7 provided from the demodulator 600 are
~ also appﬁed‘to the tint controller 700. In other wm*dsq, the output signals P&
and P7 of the demodulator 600 are appliéd to the multiplier 701 ~704 in.
Figure 2F and multiplied by the tint control signals HUE1 ~HUE4. To
explain in more detail, the red chrdminance- signal P6 is amplified by the tint .
20  control signals HUEI and HUEA4, and the blue chirominance signal P7 is also _
| amplified by the tint control signa_l§ HUE2 and_-_HUES.

The red chrominance signal arhpliﬁed in the multiplier 701 and the blue
chrominance signal amplified in the.multiplier 702 afe added by the adder 705

25 and the added signal is applied to the limiter 707 to prevent over-

anipliﬁcation. Also, the blue chrominance signal ampliﬁéd in multiplier 703

and the red chrominance signal amplified in multipljér 704 are added by the

adder 706 and the added signal is applied to limi;er 708 to prevent over-



anplified by the tint control signals HUE2 and HUE3. The red chrom nance
signal anplified in the nultiplier 701 and the blue chrom nance si gnal
anplified in the nultiplier 702 are added by the adder 705 25 and the.
added signal is applied to the limter 707 to prevent over- anplification.
Al so, the blue chrom nance signal anplified in nmultiplier 703 and the red
chroni nance signal anplified in nultiplier 704 are added by the adder 706
and the added signal is applied to limter 708 to prevent over- - 15 -
anplification. Consequently, the tint of Ifhe red and bl ue chroni nance
signals P6 and P7 is controlled by the tint controller 700. The chrom nance
si gnal s P8 amptifiqation. d€dnsequentlictheitint afche red and biue chitotninands signals2F
are applied tg th hrom nance crispener 800 shown in Figure 2G Then, the
hori zont al c&)ﬁ('U!Ffpgflst%t@kér\b}h%ﬁﬂts?%q)geﬁ Z(%;o_rrpensat ed and the '
frequency band is extended up to 3.58MHz. The chrom nance signals P8 and P9
are provided fromthe tint controller 700, and one of themis transmtted

by the multipl exe lqﬁﬁ ' i . I.f&erent i 02.
The out put signal Fl;l%g%ht e-ngiﬂ% girggﬁ{sigé%ﬁd%?p!&s@g%Ifg%ofilgytﬁphéemueg
re- nor malsi zer7000ih Figurec3F fren@splid W e ichforfiriasics adrispedr 800! §hdvat in
conpared result is positive, the mninmumvalue is seleCted and if the
‘conpar ed r eslliguies 2@egaTher, thécharizontalncontbur ofsthee chramihandé esigndleis 15

absol ute val ue of the outpuf fromthe re-nqormalizer 803 is-detected by the
“signal det ectcemp&oaatﬁﬂdamgﬁbe- equency dband s exigrded: ppr to 3@%81‘41'@8 Wheh

—

gains of 1, Q 0.5 and,- The,put put _ si | fromthe re-no lizer 803
is different FQ?%‘BIWCF ﬁkg% !18 &Paﬁ:‘edr) gﬁgr&v@%@nﬁ%%ﬁoan ant Bnﬁhe
reference andngQsferhafi ey Hanbmbtled B§ the multiplexer 801 and differentiated by the

10  differentiator 802. The output signal from the differentiator 802 is delayed

by the re-normalizer 803 and next compared with its original signal.

If the compared result is positive, the minimum value is selected and _
if the..compax_'ed_result" is negative, the maximum value is selected. Then, the
15 = absolute value of the outputl frorh the re-normalizer 803 is detected by the
- signal detector 804 and next émpliﬁ_ed by the amplifiers 805 ~ 808 with gains
of 1, 0.5, -0.5, and -1. | | |

.The output signal from the re-normalizer 803 is differentiated by the
20  differentiator 809 and next applicd tb the reference and code génerator 811 so
as to be changed to the code according to either the red chrominance limited
reference signal BLC or the blue chrominance limit reference .signal BLC
transmitted through the multiplexer 810. One of._the output signals of the
amplifiers 805 ~ 808 is selected by the multiplexer 812 according to the code
25  signal from the referé_ncé and code generator 811 and subsequently applied to |
- the mixltiplier 814, and therefore, it is fﬁultiplicd by one of ‘the red
chrominance gain control signal RGC and the blué chrominance gain control
signal BGC selected by the-multipléxer_ 813.




to be changed to the code according to either the red chrom nance

mted reference signal BLC or the blue chromnance |imt reference signal

C transmitted through the multiplexer 810. One of the output signals of

e anplifiers 805 808 is selected by the nmultiplexer 812 according to the

ide 25  signal fromthe reference and code generator 811 and subsequently

ﬁplled to the multiplier 814, and therefore, it is multiplied by one of

the red chrom nance gain _cgntrol signal RGC and th& blue chrom nance gain

-cantrol signal BGC sel ect ed by the nultiglexer 813~ -16- The out put

si gnal fromthe nultiplexer 801 is delayed by the delay controller 815 so
to be synchrompesowpht sighal Fdm Uthe Sintiliillexéro801 He delayed by the Helay\ext ,

t e del ayed signal and t he out put signal fromthe multiplier 814 aré added

vat h each otbmtroler ®16 seidsrt8be symthappodusedvitio theleoxﬁput digmal tfrpmetter 817,

t Her eby -provi di| nal s. P10 and P11 accordin o the doubl ed, burst si gnal

2Hsc. These® Fsé&lo Neast.pthe Hﬁlﬁyﬁéeﬂgﬂﬁloﬁﬂ Hbec‘l’#tﬁﬂ‘i ﬁkﬂﬁ@i froms theher 800

i Fi 2G ar.e. dt h |t Q

21 b. “The <TPUEERIA Besadicd itk S ARECSY e bder Tt and Bppled M o7 once
I 9 I

301 and o0z LruMpIERECRFT, therddy pRoGdinE BRpls P10 ahi Y Cacccifiuie o B e"

sgl ect ed acdonbleddurst sigralo2Fsit si gnal fromthe NOR gate 903 which

canbi nes the bl anking signal PBLK with the white and/or black detecting

siignal KILL and 15 provi ded as the processed chrom' nance si gnal CP. As
dascri bed above, .t he tyan ti of t e,l.umn YS.is reduced
a\nij_ the frequenc S%ﬁ]algnéfseé @ éol;rﬁlpf%‘é‘ ¢d,from F‘i’@ P crispener |
800 in Figure 2G are applied to the chrominance multlplexer 900 in Figure

a
[ i
B
t

c
a

10 - 2H-b. The signals P10 and P11 are added to the chrominance offset reference
- signal COR by the adders 901 and 902. The output signals from the adders
901 and 902 are epplied to the ﬂxultiplexer 904 so that one of them is selected
according to the output signal from the. NOR gate 903 which combines the
blanking signal PELK with the white and/or black detecting s_ignallKILL_and |

15 provided as the processed chrominance signal CP.

As described above the transmon t1me of the luminance mgnal YSis
reduced and the frequency band is extended by the luminance crispener 100.
- | | | By the horizontal contour compensator 200, the contour signal which i is sensed
20  at the boundary region and can bring about the level transmon is eompensated'

by being added to the or1gmal S1gnal

Furthermore, the low level component of the luminance signal YS is

, : added to the original_signal by the gray controller 300 and next, if its peak |

5 25  value is smaller than the refere_nce signal value, the peak value is arﬁpliﬁed.
The output signals from the luminance crispener 100,'the‘ horizontal contour

compensator 200 and the gray 'contro_.ll'_e-r 300 .and the input luminance signal



By. the horizontal contour conpensator 200, the contour signal which is
sensed 20 at the boundary region and can bring about the |evel transition
i s conpensated by being added to the original signal Furthernore, the | ow

1 evel conponent of the lum nance signal YS is added to the original signal
by the gray controller 300 and next, if its peak 25 value is smaller than
the reference signal value, the peak value is anplified. The output signals
fromthe | um nance crispener 100, the horizontal contour conpensator .200 |
and the gray controller 300 and the inpl? -l um nance si gnal - 17 - YS are -}~
m xed with each other by the m xer 400 and provided as a processed

| uni nance siY§hate miked withueachhother byrthe mixgn400@adi providest asa Iprocessed ai ned
by the 5 anplifier 501 of which the anplification gain is determ ned by
the red andlwminangesigidhance si gnals P6 and P7 separated by the denodul at or
600. The constantly mai ntai ned chrom nance signal is again applied to the
denodul at or 600 and separated to the red and bl ue chroni hance signals P6
and P7 i.e. RY . LNt t e ; i : P7 is
control | ed by Y THe, fipte ctolfifiahcd kighal [0S, SeeSididy Zgﬁtrﬁ?dr}tﬁe?g))ggg?i ed to
the chr gm nangaifieri501e of wiioR thd auplifidatioh gain ds detdratided &y theerehandi nance
signal s are extended. The frequency-extended signals P10 and P11 are :
appl i ed to bhue chinominanee sighals Pérand Pl separated bythd demodudator 6000 uThe one
term nal as the processed chrom nance signal CP. As_d scr'hbed hoe({?i nabove,
the hori zonfanstaufly Maniainad chropynange sighalig again applied to the demodulator

600 and separated to the red and blue chrominance signals P6 and P7 i.c. R-Y
and B-Y. |

Y
10 o o
| The tint gf the separated signals P6 and P7 is controlled by the tint
controller 700 and the éd‘ntrolled tint is applied to the chrominance crispener
800. Thus, the frequency bands of the chrominance signals are extended.
' The frequency-extended signals P10 and P11 are applied to the chrominance
15  multiplexer 900 and provided through one terminal as the processed

chrominance signal CP.

* As described -hereir_laibove, the horizontal contour of the input luminance

Signal is compensated and the frequency band is extended by the luminance

20  signal processing means. Also, the frequency_ band of the input chrominance
‘signal is extended by the chrominance signal processing means. By the
extension of frequency band, the transition time of the high frequency-
components of the image signal is reduced and also the resolution is
improved. Thus, the illustrated signal processing system is suitable for high

25  frequency image signal processing and has a short data processing time.




-_— ——

gnal is conpensated and the frequency band is extended )
.Signal processing neans. Also, the frequency band of ngﬁi\ﬂﬂ’mmm‘ﬁm'
rom nance signal is extended- by the chrom nance signal : g neans.
t he extension of frequency band, the transition tinme of the high
equency- conmponents of the image signal is reduced and al so the

solution is inproved. Thus, the illustrated signal processing systemis
itable for high 25 frequency i mage signal processing and has a short
ta processing tinmne. - 18 - CLAIMs 18- A digital image processing
stem conprising: 5 a |l um nance crispener for reducing transition
titme and exQCIOAIMS frequency band of .an input [umnance signal; a =

héri zontal contour conpensator for conpensating horizontal contour of said
i mput | um nance signal; 10 a gray controller for anplifying a | ow | evel
cérrponent of said i np‘%,l um nance signal; |um nance signal mxing means for
mixi ng the dut pud digitad image PROCSISMZISYSte COMPIIIBE I i spener, sai d

hori zontal contour conpensator and said gray controller and providing them
in one line; an autonatic chrom nance gain controller for anplifying and
mai ntai ging onl y ot fignirael QHspehér 1BP YedBig ARNEDNS tigikalandOBRieAling 20 @
denodul ator connected to an output term nal “of said automatic chrom nance
g:i\i n controhlgqueﬁgy bﬁmwrahiinputhﬁnmhnmkigaat;e si gnal of constant

Wom=="moO NV

!
i ' .
i a horizontal contour compensator for compensating horizontal contour
~ ~ of said input luminance signal;

R _

! | a gray controller for amplifying a low level component of said input

luminance signal;

luminance signal mixing means for mixing the output signals from said
15 luminance . crispener, said horizontal contour compensator and said gray

controller and providing them in one line;
‘an automatic chrorﬁinanc':e gain controller for amplifying and
maintaining only the level of the input chrominance signal constant;
20 |
' a demodulator connected to an outf)ut terminal of said automatic.
| chrc;mih'ance gain controller for converting the chrominance signal of constant
! ._ level to a digital signal and demodulating it by a 1H- (H : one period of

horizontal scanning line) delayed burst signal;

a tint controller connected-to an output terminal of said demodulator for

controlling the tint of the demodulated chrominance signal;
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level to a di gital signal and denmpbdulating it by a 1H (H- ﬂmm ﬁ'
hori zontal scanning line) del ayed burst signal; 25 a tint m'ﬂm" ’””m -
connected to an output term nal of said denodul ator for controflihn

tint of the denodul ated chrom nance signal; - 19 - a chrom nance =
cri-spener connected to the output terminal of said tint controller for
reducing the transition tine and extending the frequency band of the el
controll ed chrom nance signal; and 5 a chrom nance nul tipl exer *

connected to an output termnal of sail®ehrom nance crispener for :

mul tipl exi ng an out.put signal in one line after receiving output signals in

two |lines from aa:hdomlmmcermnpene;r tomented t@ the outpu&:ltg‘rlmnabﬂﬁée@snng system
before described with 10 [ ef ce to F|gure 1 of

substantial ly e
t he acconp%ﬁﬂ}l’&ger vﬁe yeingzhe transitigrytime padexteadmg §’5‘F requeneyshand i al |y

as herei nbe e de ref.erence to Figures 1 and 2 of the
accorrpany|?é,8l§ra n‘%@"—é)(}?@'ommance signal; dt |

3 : a chrominance multiplexer connected to an output terminal of said -
chrominance crispener for multiplexing an output signal in one line after

~ receiving output signals'in" two lines from said chrominance crispener.
2. A signal processing system substantially as hereinbefore described with

10 - reference to Figure 1 of the ac_companyihg drawings..

3.  Asignal procéssing system substantially as hereinbefore described with

re;férence' to Figures 1 and 2 of the ac_companying drawings.
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