LI M TATI ON lemmm DEO SIGNAL CLIPPING Field of the Invention S
This i nvention nmet hod and apparatus for avoi di ng signal
clipping in a vi deogosdagnal by automatically controlling brigdssst 2002
limtations. Background Art 10 Television circuits are comonly designed or
nodi fied so as to further integrate the functions thereof to enabl e operate
with | ow power consunption However, discrepancies can ari se MMM’”

supply is reduced. For exanple, a C|'I1ppl ng effect may occur m(mmr\e
signals reach a mininumor maxi num voltage | evel. The signal nBysse.
deteriorate in shape in these 1 ~ circunstances. As far as waveformis
concer ned) &%EOWMEW BRIGETNESH L%E&Tﬂ@ﬁ FORmY HBING ¥ IDEShSIGNALN
desired dynam c anplitude, even if %Fﬁﬁl{?r supply is reduced. Therefore,
preventive nmeasures may be required W e inplementation of a brightness
limtation block to avoid the black reference 20 voltage | evel and the

vi deo signals framreaching undesirable |levels. Furthernore, the black

r ef erenciﬂéﬁ@@@éﬂ&w@ shoul d be controlled in a constant manner. Sumrary
of the 4nvention 25 In accordance with the present invention, there is
provi ded a video signal processing systemconprising, for each col our
channel , Ehigovennad reigtes s metamja-ndlaapqmm&gfoc avaiding sigmat clippmgrime vidgo aigeabbpur
channel ref ere %}F Sig @n 8 %c%n ?t ing a colour channel video signal, and
a bri ght FEEEMHAPT BT AN PPENTE EBUH1I8E to receive the col our channel
reference si gnal fromeach of the col our channels and coupled to provide a
feedback signal to regulate a brightness |evel of each 30 video signal
accordi n?ﬁ‘—:gg—@!%%ari son of a mninmum signal |evel anmongst the col our
channej, reference signals and a fixed reference signal |evel. SUBSTI TUTE
SHEET (RULE 26) ,. 11 October 2002 Preferably the brightness limtation
circuit C’Enhqyisiicsecsrcaitmrnicnmmodletdesigxiedmru:iordifmﬂm hoto foehes attegrgre atrecfunuibbpat ti ng
a mninu (gn evel rotmarmn st the col Qur channel reference slh nal s,
and a co 1O PI2RIS PP EFe RALQYA B VST CRATSURPYAT, HOSERTT e HEGEeREPY R0 BB IS hd t he
m ni num $h§ pai!sup Y Rlredud. aﬁoﬁeﬂa:ﬁﬁl@%@pfb?%ﬁ'@&%ﬂ?%@éﬁr%)h@ﬁ‘éhla sRAaOHRBTL . N
a particul ar enbodiment of the invention he conparator is coupl ed to
recei ve tah@lmnnﬁmngmwm Joltged level i {Thenvugrat imay detgsioraterin shape o thege

r ef ere[sc +19% ehevel at its positive input. Preferably each control
circuit inc es a plurality of adders coupled in the signal path of the ("

;e3evds 1"@ <$6r $T$EV : 11 Cctober 2002 . AUTOVATI C BRI GHTNESS

As far as waveform 1§ concerned, the television circuit required to maintain a signal with desired
dynamic amplitude, even if the power supply is reduced. Therefore, preventive measures may
be required with the implementation of a brightness limitation block to avoid the black reference
20 voltage level and the video signals from reaching undesirable levels. Furthermore, the black

reference voltage level should be controlled in a constant manner.

Summary of the Invention

25 1In accordance withithe present invention, there is provided a video signal processing system
comprising, for each cnlour channel, a control circuit and clamping circuit for generating a
colour channel reference signal and controlling a colour channel video signal, and a brightness
limitation circuit coupled to receive the colour channel reference signal from each of the
colour channels and coupled to provide a feedback signal to regulate a brightness level of each

30 video signal according to a comparison of a minimurn signal level amongst the colour channel

reference signals and a fixed reference signal level.
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10 correspondi ng col our channel reference signal, wherein the feedback
‘signal is coupled as Input to one of the adder. The feedback signal may be
coupled fromthe brightness limtation circuit to the control circuit by
way of a brightness control circuit which enabl es nanual brj SS

adj ustment of the col our channels. 15 In one formof the iﬁb@ﬁﬁ#&? rggga
control circuit includes as adder circuit coupled in the signal gash of the
correspondi ng col our channel video signal) wherein a feedback signal from
the clanping circuit, generated accefding to the col our channel video
signal and the col our channel reference signal, is coupled as input to the
adder circuit. 20 The present invention also provides a video signal
processing circuit for regulating colour channel video information signals,
conprisin m.ni signal ,.detector for detecting.a mninumsignal -l eve
amongst ap fﬁ?ﬁf?%h’ i ngrgcf'fgb%fsoﬁwuﬁcﬁ’é‘nﬁ‘é‘fu"r g e YA ?etﬁc éo&nﬁlg%@t 9 whi ch
conpares @i MHdpupusirgnamidievel sighat vé ffdnx eshon@t trRgRIdeceimBCRr&Egoal and
generates a correspondi ng output, and an additive feedback coupling of the
conpar at ofignglt gt eompataror 1gvian s saul o fixaderefesinge sigapdRYRb An¢ EraRiBHEET
signal s, T S ' ' I o REQNI ay Vi ' ' ness
control?e?&ﬁégﬁgr?g%%gfﬁﬁ&%%ﬁﬁ%ﬁ¥@%ﬁgfbgéﬁ%&ﬁ&@haﬁhéﬁsggﬂkggﬁ&ﬁ@éﬁgqgach
coupl ed t@e PERione tRScotripAtitords ERPRACD irdteive thdminiBimviglal 1eveie iS inggaive and

col our channel reference signal and generate a 30 respective adjusted

col our chanyend Weddesdgeigrce sigmpl deyeliat iBsosigiveiiPuehannel ref erence si gnal ;
SUBSTI TUTE SNEET ( RULE 26) 11 Cctober 2002 ; a plurality of clanping
means, each cl anpi ng nmeans corresponding to a respective col our channel
control nRrafesbyreeicibeinmgl druplreiidesn plectinyel aideistputied ethe speictatvel tej ust €d

col our channel video signal apd adjusted col ou hannel reference signal
and pr &8 ROFEROBERS st SR mmﬁe&%ﬁ SIZgAh S SR, githoss
limtatiog dﬂ@%‘?%hecﬁﬁgf's.edﬁé)fe@gféﬁ% ¥%{1§12\‘ﬁaﬁ6’é EslpRe bl vaERAAS lintiglieh ence

" signal fromeach Col our chann o} means and produce a correspondi ng
bri ght nessrchied bizcéonsiot niatyit wherpiofi acaighmess tdugrot cirour whithrenebles maguad| '
means incl udes a first agg}egr ;n pﬁt h of the col our channel video signal. to
whi ch t heP BN HEHSTBRIOA LK QIYRSIAES oupl ed) and a second 10 adder in the
path of the col our channel reference signal, to which the brightness
f eedback signal is coupled.

15 In one form of the invention each control circuit includes an adder circuit coupled in the

signal path of the cojresponding colour channel video signal, wherein a feedback signal from
the clamping circuit, generated according to the colour channel video signal and the colour

channel reference signal, is coupled as input to the adder circuit.

”

20 The present invention also provides a video signal processing circuit for regulating colour
channel video information signals, comprising a minimum signal detector for detecting a
minimum signal leve! amongst a plurality of colour channel reference signals, a comparator
which compares the minimum signal level with a fixed voltage reference signal and generates
a corresponding ogtput, and an additive feedback coupling of the comparator output signal

25 and each of the cojour channel reference signals.

The present invention further provides a video signal brightness controller, comprising:
a plurality of colour channel control means each coupled to receive as input a
respective colour -channel video signal and colour channel reference signal and generate a

30 respective adjusteci colour channel video signal and adjusted colour channel reference signal;
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i
Brief Description of the Drawi ngs 15 The invention is described in greater
detail hereinafter, by way of exanple only, with reference to a preferred
enbodi ment thereof and the acconpanyi ng drawi ngs, wherein: Figure 1 is a
functional block diagramillustrating a known tel evision 3iiangbbepPta®!
system Figure 2 is an illustration of a brightness curve) 20 Figures 3
anti 4 illustrate of video signals froma known system Figure 5is a
circuit diagram of an output portion of a control block; Figure 6 is a
functional block diagramof a televi3ion signal control system
i'ncorporating a brightness limntation block according to an enbodi nent of
the present invention; Figure 7 is a-block diagramof a brightness
lLimtation ciracputaliny?f Eh@ping nibahs eactsStiambingimedn usredshormig ol D edspetinagr am of
a video S|?nal control system according to an enbodi nent of the present
i nvent i ogelognghwmingueasirg! BHENE SOIBE LPuRied foai§ee Y RyIBP Y (Y FERECtivE |aéu§§%t. ng

th f T T, (RUL
26y 11 Rl e o A A e e ER DA et o
Fi gure 1cehemnamgt¢m:wpmfeadibaﬂusigmloarail bl ock di agram of an exi sting system

2 for controll t he si.gnal s of been d Bl ue,channel s hefore these
signal & are di® Istt"%fl : BOW‘H%E‘HEIF%‘BE&Q)}O fagee the &Bugteg(gplgm aﬂﬂe TBIEERI |y

this sysigm foiideh chMr &raml %nﬂ'cheméﬁg and rﬁmc@adcoweg@xﬁh@nmgms@
control block (4R 4, 4Gand a clanp bl ock (6 , a brightness bl ock
8, a cut fcﬁdbac(l(xmml,l ne tuning (DC) block 14 and a cut off (CO) bl ock I 2.
Since the control and c ks are identical chann nly the
Ced channel 1 S TRTeEb et ShOR BB BB ool AT iecbidsS f ST AL R PR OF 1B e
control Bhig&Kctinhed viRH E‘ilvﬁ(al CORidhURE @Qﬂﬁﬁiw%ecﬁa@g@ﬁgmaﬁ & &Qﬂieﬂoéndt decyhdleo

signals to present perféct pictures.for play onh the television screen.
The aplr egddramnehCoribraf ghe eales cD@rahobf@tmgx@J,m pnichsthg ez Bmagsefeedbreld
together to ene te accurate output signals, Rsignal) Gsignal, Bsignal,

Rbl ack, ﬁgpﬁl cgbl ack. The generated output Rsignal is an output signal
t hat contains vi deo information, while Rblack is an output signal that
provi des_a bl ack reference 15 voltage |level. The Control bl ock, however, is
sensitiv 1p2S| ow vol tage, as discussed in greater detail
her ei nbel ow. The cl anp bl ock 6 receives Rsignal and Rblack as input signals
fromthe control block 4. The clanp block is used to clanp the Rsignal

si gnalls Whe dvemtbarisdﬁsﬁlaiiedlﬂsgrgnai deras] leerdimpfier bwiwiah of fxample dibf, adth refegpned , as
iIIustratedlﬁ% ur.e t ma'#ntgbnastable bl ack Igve] or picture

bri ght ned&2P %méﬂ’t “’%‘i”@%ﬁ‘i” 39,1 R RRECRPAISISF DERESEWIFIEHR i s fed back to
the control biFpske 4 it @ ARkiSAILIRK lrANRluktAEE Tiddual RREBichaIgARe b htde

Rsi gnal and Rbl ack signals for performng further ali gnnent if necessary.

2~ The bfY¥f#fness block 8 is used to adjust the black reference voltage

| evel Rbl ack. i gh the user with the use of renote
control or fro t%egﬁﬁ%f@3$§§%$§§g¥R¥The CO fine tuning (DC) block 10
is usadto fi rfégurcsrﬁeartdmnhﬂtmmlcfwméesgnﬂefrmlaﬂagmlsyswni which is controlled

by the internﬁ_.l. Ci CUIt as descrl bed bel ow.. Th @ls for brightness
adj ust ment cons§"s ‘SO?C‘TCH%P?YWG“QHW“FW‘@° "d’ REPIS*ynal s for DC

Fespecti ve comnl Bl R S Ly PR gt o
a brightness limitatién block according to an embodiment of the present invention,
Figure 7 is a-block diagram of a brightness limitation circuit;
25 Figure 8 iséa simplified functional block diagram of a video signal control system
according to an embodiment of the present invention; and
Figure 9 shows several voltage range diagrams illustrating the operation of an

embodiment of the invention.

30
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11 Cctober 2002 -5 The cut off block 12 is used to control the red) green
and blue electron guns so as to provide an accurate black reference voltage
| evel. This is required because signals for the el ectron guns have a high
spread. Manual cut off adjustment is usually performed at ring
stage. Tuning has to be done if the quality of one col our ﬁgq%ﬁgﬁéﬁégﬁéuron1
a defined colour. This 5 adjustnent is made with the use of a potentioneter
or by bus control whereby information is stored in a nmenory circuit of the
television. On the other hand) autometic cut off adjustnment can be done
with a feedback | oop configuration. Both nmethods allow correction signals
of icon, icoG and icoB to be varied fromVco(mn) to V co(max) as shown in
Firgure 2Detklled D8scWptidn gfefePreftered Fombodimmenes 2, Rbl ack is an out put signal

that provides a black reference voltage | evel which is used for clanping
purpose so that a constant black |level can be maintained. Rsignal is an

out put  stsale MWHLGA 2 GRHAbARLS fhmmaﬁdn&hmém ¥F HE&iskiRE SfsPE b @d)- coft BTRRd MUM
signal clrpping zone and m ni mum si gnal ¢lipping zone are indicated 1n the
figure athd sxgn@s wfeéégeedaqdélnaghmplbbcfd@nhqsersesals whdrsatbptddob hhResmayahband

Rbl ack_5| S. are .pr. ted from.f 15.t hese wever ,

The RepohER Bl RGR Mels Sttty 0P S Urthe e bl BB petlE Sl
Nanel y, Qdiitropﬁléck((ma aYjndsd dERiy blodk (BB I6€, f'@}SSa BribhtistymRedk RAGUCRTTCORfAdINi N
(DC) adjustnment. Taking Vrblak as the hlack reference voltage |evel, the

Rol ack sigig (3@ %\mkelwdswwﬁm Rle@ M- nHinepthycaptiehapd e eskadrust ment
b

o o AR SR U8 Bl S0 A Bl

L| kevm se, the 20 Rol ack signal is able swing fromV dc(m n) to Vdc(max) |

when ust bei tuned. Durin n|t|al at tinme tl, when
the t e@g nﬁ@f’c‘? %%Wﬁgam&?ﬂwﬁﬂéﬂﬁs' g‘iiré ‘ioéﬁﬁllt ﬁé’ge? SISRALS WIRTEHEY al ong
the Rbl aﬁ &k GRAUreOPGERZS bY BlelteleAbibEEARLE! Tie AbiPRARTEO Basmh&s@fc fde when
any of the three adjustnerits has been fine tuned or adjusfed. As a result,
the si gneltmpifg Rsliltgtgaais aie mixefh segether Bnesmarite dscwele dvénve sigeals, iRsignel, Geighdlne wi t h
the Rbl a L f dj nt,

bri ght neggl Aé] us%l %ﬁ“‘gﬁt&%&g%? E{E mggr%er&i& g&(ﬁ) dg%f)dr?'? %fa%f oquzftﬁse'ngl\sltégl I

adj ust megdntAthotidto inSormsnc&hmhiIe Riaek/is aiob@ﬂpuadgmsthaepﬁovmmbmk usereped  +
brlghtness adj us t + DC ustnent 30 (Equ. t ot = Vco + Vbri + Vdc
( Equ. ST ER Seemtepl Eh%)vef,.ls Senﬂww aqfeﬁlg@@d@t b v veltagar & 3
iIlust raalgélsged\{hgﬁgte§agﬂp$erggg@évped froman existing systemthat operates
with a 9 Volt power supply Various voltages for the systemas shown in
Tabl e 1, below, are based on assunption only. 10 Table 1 Names of

vavet of g LsE UEh LB APK L MO RAELL Yo Pt g ol 1 3 )
Vol t V dociaMpxsicakrit ded w@‘ulﬁ.in;h/the Rsidnat sNﬁ)d.ltwﬂxch-m’EﬂmWigﬁaltxh fligned Lvarhelse of

Vtotal% ? and Vit ot g_ n. Vtotal = Vco + Vbri chrom(Eu 2)
Rblack signal, as illystrated’in Figure 2, to maintain a stable black evel or picture brightneéss. (

The output signal from the clamp block 6, iclpR is fed back to the control block 4 to determine
the amplitude difference between the Rsignal and Rblack signals for performing further alignment
if necessary.

25 The brightness block 8 is used to adjust the black reference voltage level Rblack. Brightness can
be adjusted by the user with the use of remote control or from the television set itself. The CO
fine tuning (DC) block 10 is used to fine tune the black reference voltage level which is
controlled by the internal circuit as described below. The signals for brightness adjustment
consists of ibriR, ibriG and ibriB, and the signals for DC adjustment comprise idcR, idcG and

30 1dcB, and are passed to the respective control blocks (Figure 1).
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vt ot at ( max) (I +0.9+0. 1 s) volts _ +~.0s volts 20 Vtotal = Vco +
Vbri + Vdc from(Equ 2) Vtotal(mn) _ (-1 -0.9 -0.15)Volts - - -~ O Volts
Typical ly, Rblack signal is set at the black reference voltage |evel
(Vrblak) which is 3 Volts. 25 Based on the calculation as W@@fbtgg}mZ this
signal is allowed to swing positive by 2.05 Volts and negative by 2.

Volts. In other words, it is able to vary from0.95 Volt to S.05 Volts. A
further 3 Volts is required by the black to white (B/W- pulse with the
contrast level set to maxi mum Heneé,- the maxi mum | evel of the video signal
is 8.05 Volts. A voltage margin of 0 95 Volts is reserved for sharpness

adj ust nrent and over nodul ation to occur. As such neither 30 of the Rsignal
and Rbl aThe i gffiblbsk F2ak Lsed to¢amtrohibe nalx greamemhiuer!edtronrguss @pnesl to praviideaani on
zones SUBSTI TUTE, SHEET LE 26 11. October 2002. 7 robI emis
encount 16Ut 15y st VoPge ")ﬁln’thi‘st e GeR SSsignpis 81 P elsdPa By Reo

si gnal obkah R sﬁréﬁmmummsaffmmwehmsbn@tpeef@@ﬁe@tmhevmmf@mﬁgmgé power
supply. The objective of power supply reduction is to achieve a s stemthat

i s abl e Tening mﬁn@t bofongi if Hie| aliggione colrslisstffesent fm ¢ ebinedrpolqur ndhisi t  nust
be abl e icgf F@érﬂt ?HAdéwﬁaveqﬁg 'oggghtemléﬁetéreﬁscﬁrbﬂp Itglgmg:)\f %@?eﬁv ﬁﬂ?&&dahb&@'ﬁ

However , icultires een encount er rn these circunstances. The
bl ack r eft@edinaenenmry eirpait bthe telefision bDmthg otter handpansmbtedeut oﬁ":adjﬂst\mhtt eanas t he

ower is 10 reduced b Vol Simlar Vbl ak is allo svvln
Doe T i valBloke v Gefiek BRblcbgien e B Mosds Hists comersapsianald of BoRuet ’
requi redanQB{cotBhL% Halagkd E@m%ohﬁmpw B&( )ﬁ‘a& *'hstsF@rlv&fﬁfﬁr&ﬁ% level set to rraxr mim

Hence) the maxi mum | evel of t{he vi deo signal 1s 7.25 Volts. To conpute the
range of V rblak level, consider the follow ng: 15 Let Vrblak be the final

resul | ac ef e e, v.ol ta ele and k rent
resul{o oldng.kack Feles e, oLl 865! G¥el o ARG VLRl gilocreal) e, L he
(Equ. 3)levdherhdtoise)sed/fdrl cbdafpimx pm’pﬂ@e so that a?cdns&nﬂBl)tclMlk/élScaﬂ(Be nantdbedvol t' s

and V rhl ak m‘nirru _ (2,2 - 2.05) Volt 0..15 Volt Based on the

cal cul at N Quy tF‘E@ﬁﬁBF%E%“_ edr%an%wweamﬂarmﬂor OANBRIIYR FER. 15

Vol ts tQ:h? pif@ zom a\{erﬁLﬁuﬂuﬁx § cllggﬁlﬁ%ﬁ@are’%d\f&Qﬁﬁ’%e &d%e Qfez'ﬁd\@l tis
reserved for further B/Wpuls | st ment as rrentlon e ore is inmplies

that t hexsrfasbiddemzsngynaheretyi juph Rgiguaned Rbladosigedf e peatjbited imeefalling entoi ni mum
2 9nals SLLRBLAD ARG B ALLSS, o020 L Rl Ak, el LN 2r RS,
of an 3ONgwely, tcer-of&mbpx@rsu&r& Krtile &Ch dfiRtrfent AR SO Fnl furkdl (WU)GRjukiteli. ased at
a fixed voltage, Vbias. Assume
Taking Vrblck as the ‘black reference voltage level, the Rblack signal is able to swing from
Vco(min) to Veo(max) when CO adjustment is being tuned. Similarly the Rblack signal is able
to swing from Vbri(min) to Vbri(max) when brightness adjustment is being tuned. Likewise, the
20 Rblack signal is able swing from Vdc(min) to Vdc(max) when DC adjustment is being tuned.
During initialization, at time tl, when the television set is turned on, the Rsignal signal has to be
aligned along the Rblack signal progressively. Alternately, alignment has to be made when any
of the three adjustments has been fine tuned or adjusted. As a result, the signal of Rsignal also
has a constant black level as it is in line with the Rblack signal.
25
Total adjustment is the addition of CO adjustment, brightness adjustment and DC adjustment.

An equation of for the overall adjustment Vtotal is as shown below:
Total adjustment = CO adjustment + brightness adjustment + DC adjustment

30 (Equ. 1)
Viotal = Vco + Vbri + Vdc (Equ. 2)
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that, the Rblack signal (QOUT) is allowed to fall to a voltage |evel of
“Vrbl ck(m ni mum) which is SUBSTI TUTE SHEET ( RULE 26) 11 Cctober 2002 _g_
as lowas 0 5 Volt. Based on the cal culation as shown above) it shows that
Rbl ack signal (OUT) has reached to a voltage level of 0 15 t,. Thi
inplies that the Rblack signal has already fallen into the fﬂ?ﬂﬂ?ﬁr?ﬁ%m
limtation zone. Hence, the voltage |evel (Vrblck) of Rblack signal is too
low for @@ to function properly As such, it causes 2 to operate in
saturation. 5 In order to alleviate&his problem the television circuit
can be equipped with a brightness |imtation block, which can provide the
follow ng: Prevention of the black reference voltage | evel (Rblack) and the
vi'deo si gigate I Resigmesl 2 vidaoomgnendbesingigfrom en exiftmgrsynemtim spga@s wehiapVeoly zone

10 2 Provision of the.brightness block with a pregci,se.cprrectiqn sjgnal,
it ngPoRE el haits Ol tor B dvem e ShORbie T8 1oPAER. parBehi

vol tage hLewugbtidtotty.bl ck mnimum 4 Maintenance of a video signal wth
dynam c anplitude.” In order to overcone the above nentioned difficulties, a

brightness Iimtation block 32 can be 1 ~ inplenented in the system 30 as
shown i.n Figure 6. Signals of Rblac an}e)llack, and Bblack fromthe
respecfive control blocks 4R 4G 4 connected to the inputs of the

brightness Iimtation block 32. The output of the brightness limtation
bl ock, Bgitiwa-is—fed-back—t-o—the—bright-ness—block-—8—With—thi-s
configuriation, itNgastofMuvesmt he di ffegrence bet woghadef®oRXi Sting system
and t he proposed—system—20—Wthreference—toFrgure—7—asrmpte—exenpl ary
i mpl enenl Blaclote White (BYWOrRudfist ness limitation bl ock 33 Y®pshown, including a
conpar atjor._34. A mni num detector 36 1§ 1ntroduced perore the rnput of the
conpar at 0Y5bl?/mit¥ﬂﬁcrgban be_easily done using di odes. Ph€Sut put of the

m ni mym d?Ec?E\'}IBSm w%‘lﬁd to the negative input oj/_ f{}gpcorrpar at or ile

t he posi five—-npy e-—conparator g 2= muintained wih a fixed vdltage,

Vr bl ck  (|my/Bi iMaEdimoiidiehp Ct rto gr ounqbl. The funct+/00 90§t he m ni mum
det ect or -36—ts—to—setect—onty—ome—of tjllc three—nput—stgmats—wtir—th

| onest vpVtatdaxigubddigirum) vy, this signal is refl edt® ¥altt he out put |of the
m ni mum det ector 30 A conparison Is nade between the voltage at the
negative input and the positive input of the conparator 34. |If the voltage
at the negative input is less than Vrblck(m ninunm) at the positive

SUBSTH SUFG cShiph& Tl foRkds #rotal(mbd 08 40B8EHRI02

Vtotal = Veo + Vb + Vdc from (Equ. 2)
Vtotal(max) = (1 + 0.9 + 0.15) Volts
=+2.05 Volts

| o

20 Vtotal = Veo + Vbri + Vde from (Equ. 2) (
Vtotal(min) = (-1 -0.9 -0.15)Volts

— = .2 05 Volts

Typically, Rblack signal is set at the black reference voltage level (Vrblck) which is 3 Volts.
25 Based on the calculation as shown above, this signal is allowed to swing positive by 2.05 Volts
and negative by 2.05 Volts. In other words, it is able to vary from 0.95 Volt to 5.05 Volts. A
further 3 Volts is required by the black to white (B/W) pulse with the contrast level set to
maximum. Hence, the maximum level of the video signal is 8.05 Volts. A voltage margin of
0 95 Volts is reserved for sharpness adjustment and over modulation to occur. As such neither

30 of'the Rsignal and Rblack signals falls into the maximum and minimum signal limitation zones
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-9.input of the conparator, a signal will be generated at the output,
Brilim The signal at Brilimw |l correspond to the anplitude between

Vrbl ck(m nimum) and the signal at the negative Input of the conparator This
correction signal is fedback to the input of the brightnesgp r

such, the signal of Rblack is prohibited fromentering the mninum signal
clipping zone 5 On the other hand, if the voltage at the negative input is
greater than the Vrblck(m nimum at the positive Input of the conparator,
no signal is generated at the outpuw7-BrilimTherefore, it is not necessary
to add to the signal being passed to the brightness block as it did not
enter beyond the m ni num signal clipping zone. 10 Figure 8 shows a

simpli fi ethub! RCAoslbRE @b RHtertdRite byprdd] didedarghiiMe. i n Figure 6 (for the red
channel only), to further elaborate the detail ed operation of the new
system Basically) the control block 4 conprises four adders: three adders
are incl : | ingl | ong
The Roi oo ap e d TR Bt oMo BT e, SRR Roctalis RAICPof, Moas
adj ust nenpbowet Iaep;ﬂ‘p Thesbjdceing mg:obleogh@pl;Oreuﬁcrmeﬁtota@mﬁma/syd&rdltaaa@ljaustcdsrent
and the Qut-Of block 12 is used to provide CO adjustnent. As descrlbed
above, J fURRENRBIEHER POMEHEATSYRRSIACT He ‘E%Wo‘fm%l“d{%‘kﬁge Pl fomainiap video

VI bl ck ( Mgk reRo0le @%«%pﬁaug@mw&fef |difBbuiiids! HaydBeed @RES ARG iR Rk E €dback
to the brightness block: In the 20 brightness bl ock the correction si gnal ,
Brilim ragumaansesybi ned with a manual brightness adj ustnent signal, using
an adder or the like, to formthe ibriR signal provided to the control

bl ock. Subsequently, this signal is added to the Rblack signal so as to
avoi d it The®mck aér*enemg violth g IEM(%MkﬁBHbﬁFQﬂQEd td T2 thalits @§ithe @B ever spph ik gnmeat
is perforned with the use of the clanp block 6, A conparison is nade

bet weel? FHcEfiyackoln ndmusly gYraick isiaeryessto safing pasiie §y a&qulfé apfhesgayEn LY at ed

at the outguf lt@f L |0 [ ol farence
of both S|gna L Qﬁﬁinggg% I g?@kﬁg &g%fg%&ﬁg Yﬁgggf%gg tﬂ%£% éed
into thetcRma.gxaiurmI@amé .thédmasmoh levehef tRs vigensdigrsal gﬂals Vdltssuper i nposed on the

Rol ack signal and alignnment has been done. 30 Exanple cal cul ations are set

forth belowto illustrate how the Rblack signal is prevented from
SUBSTI TUTi o3kt thkdngdo2Brblck lehdl, €6dstieethe 20Aving:| O entering the m ni num
signal limtation zone with the |rrpl ementation of the bri ghtness limtation

bl ock ®s descri bed above. Exanple 1 5 Assune that Vrblck(current) = 2.2

vol ts, Vg@{m Ri : and the

bf i rght ng‘gé i r?ng}[eg%? t)hﬁt% gg%gﬁlogéﬁ?(r%gaglrﬁgéfgﬁ% vr?rl%%l% \%{gl ck fromfalling

bel ow 0 5 Vol tVrbick(curseqpomshdpresenhieinck mefedete voltage lavblat i s t he Vbri (m ni num
that is required t a into.th contro ck Vrblck =

Vrbl ck(current) - 6@&'%@%(“\%9#?%5( Equ. %E%L £2.2-1-0.1~-Vbri Thus,
Vbn = -0 Th¥@fdre, | deBtikt(hadBinhl Bi@RMIDS) ViR 9 Volt 15 Therefore, Vbri from
t he bri ght ness bl ock woul d be reater than -0.55 Volt, otherwise, it wll

cause 3 blck to fall into tHe4 m si gnal Ilmtatlon zone. This

i ndi cat egﬂghat thew?ltﬁmﬁnéﬁ%plgfagtosjr{}g{ease of voltage) Vbri from-0.9

Volt to ol t O 'provi e Correction (refer Figure 9).
=015 Volt

Based on the calculated results, the Rblack signal is only allowed to vary from 0.15 Volts to 4.25
25 Volts in this instafce. A voltage margin of 0.75 Volt is reserved for further B/W pulse
adjustment as mentioned before. This implies that the maximum signal clipping zone is not

affected, however the minimum signal clipping zone is affected by the Rblack signal.
Figure 5 shows a circuit 20 of an output portion of a control block. Basically, it consists of an

30 emitter follower Q1 coupled to a transistor Q2 which is biased at a fixed voitage, Vbias. Assume

that, the Rblack signal (OUT) is allowed to fall to a voltage level of Vrblck(minimum) which is
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20 Exanple 2 Assune that Vrblck(current) = 2.2 Volts, Vco = -0.8 Volt) and
Vdc (minimunm) _ -0.15 Volt 25 It is possible then to determ ne the m ni num
Vbri. Vrblck = Vrblck(current) - Vco - Vdc - Vbri from (Equ. 3)
0S=2. 2- 0. 80. 15-Vbri Hence, Vbri = -0 7, Volt , ideally m nj g@g

Vol t 30 SUBSTI TUTE SHEET | RILE 26) 11 Cctober 2002 Ther ef ore, rloqzr
the brightness bl ock should not be greater than -0.75 Volt This indicates
that there is a significant increase or voltage Vtri from-0.9 Volt to
-0.75 Volt, to provide the correcti-oh- (Refer figure 9) 5 Based on
sinmulation results of this system it has been shown that the bl ack
reference voltage | evel and the video signal are prevented fromentering

i nt o t heagowi agrh Bolg rBdsedcdn :pqo&atuglan’mns shdvior shoveri; shaws oms Rahtk besad KOUE) er ence

vol t age | evel d the video | i tude are i nt ai ned.
10 The 't BREBPH oo Do Bty Cisaneiien ey el e e R B of
the presgpd ekl SghASmReRSH ﬁh@sﬁ@ﬁ&dth@wo)’é@@é 18fe] EXBIR) & MK, sm%ﬁ!qu' S not
intended to be considéred limting to the invention as defined in the

appendedta laimfer QFhe Singhenpropdilys spueh il utds 8 arapetakran stufaigiwhi ch fol | ow,
unl ess .the context requires 1 S otherw se, the word "conprise” , and

vari ations such as "conprises" and "conprising” , wll be understood to

i mply thén ofder Usiatievink this ptodleaq thote@bsiorntiraiieqande guipppd ofithi Nbegemas or

st eps but not the e usi on of ot her integer or step or group of

i ntegers liggtatggnehiack, S’%EQ‘FF”I’PF?EC[S&EE"?’ ‘(‘Y‘P%J~E 26t 11 Cctober 2002 -12 d ains

1. A vidgo si m%m ORERHIRA SYShEM AL ARl 208 RN LR GHANNe! . 2

gnrn @gpfeb
control CIrCUIt and cl anping circuit r generati'ng a col our nﬁe
reference si gfrain eatmfing aneo tmlmmngnﬁsxgnabdippmg zohannel video si gnal and a

brightness ligitation circuit d to.receive the col our c
or1 ghupess | BLLALL P ehEuLL, counled Lo fecelve, e CoLaur shanel s e
f eedbackssi gnRfaidtehangat addoBstint Blak o RéfEtese VoY le@ acditikvhid@@nsi gnal
accordi ng to a conparison of a mninmm si gnaT | evel anongst the col our
e

channel fef er Musenanepeflasideagigaaliviedynpmicamphitdesi gnal | evel .

In order to overcome the above mentioned difficulties, a brightness limitation block 32 can be
implemented in the system 30 as shown in Figure 6. Signais of Rblack, Gblack, and Bblack from
the respective control blocks 4%, 4%, 4® are connected to the inputs of the brightness limitation
block 32. The output of the brightness limitation block, Brilim is fed back to the brightness
block 8. With this configuration, it contributes the difference between the existing system and
the proposed system,
20 {
With reference to Figure 7, a simple exemplary implementation of the brightness limitation block
32 is showny, including a comparator 34. A minimum detector 36 is introduced before the input
of the comparator, which can be easily done using diodes. The output of the minimum detector

is applied to the negative input of the comparator while the positive input of the comparator is

W
in

maintained with a fixed voltage, Vrblck (minimum) with respect to ground.

The function of the minimum detector 36 is to select only one of the three input signals with the

lowest voltage. Subsequently, this signal is reflected on the output of the minimum detector

30 A comparison is made between the voltage at the negative input and the positive input of the

comparator 34. If the voltage at the negative input is less than Vrblck(minimum) at the positive
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10. 2. A video signal processing systemas clainmed in claim1, wherein the
brightness limtation circuit conprises a mninumdetection circuit for
detecting and outputting a mnimum signal |evel from anongst the col our
channel reference signals, and a conparator having as inpuysosgier bbysd
reference signal |evel and said m nimum signal Level, and 15 producing said
f eedback signal as output. 3. A video signal processing system as clained
in claim2) wherein said conparator is coupled to receive said m ninum
signal level at its negative input -dd said fixed reference signal |evel at
its positive input. 20 4. A video signal processing systemas clainmed in
claim2 or 3, wherein each said control circuit includes a plurality of
adder s copm cfdhel compiretos iagizakl wilhbdgepératet et thoourpspBmidnnGhe ofmaliat Bdlanwel
reference signal, and erein said feedback signal.is cgoupled.as input to
bne of oSt antkioatt S Bdebely i ol EER T eadBR g8 L AetheRE BB | 1
clai m 4, \ih&ynfiafarsal Thid @RERACK Sl Rabddask PR iRkl bf ARbHBRIES Ik RESEs
limtation circuit to the control circuit by way of a brightness control
circuit Wﬁhcwe@@aﬁmégbh@lm@rolmnegr&qnegserw@jtésmmmmé@nw&pmﬂ e channel s.
30 SUBSTI TUTE SHEET (RULE 26l 11 Cctober 2002 -13 6 A video signal
processSing systemas clained in claim5 wherein said brightness control
circuit Daecedqisr airdsif g vaitkde ht the hegatvelihput BGrdatee tHaa efEticksmgitabm v tie a
manual bri ght ness ﬁﬁgustnent signgl. ~ 7 A vjdeo si n?I ocgssin system
as cl ai nBRFIVA TOFHEMEAPTPHAIRSP SIEA I AIRSTECRE e dEPuloRB Bt PO ) BB ent
circuit gouRLSA, i RIS bhiRP PissddQo thd lrRRBEE YSekadHeSid hét b8 bSjoghdle Pat h
of the col our "channel reference signal in each control circuit.” 8. A video
si gnal pmoumewisiggalsyippiagizens. cl ai med in any one of clainms 1 to 7, wherein
each %B said control circuit includes an adder circuit coupled in the
signal "path of the correspondi ng col our channel video signal, and wherein a
f eedbackFigh@n@khdwsonkimalifedchladipdingragi dfatké tircugteTtedhatvadn Feré di(Rg thorddhe

col our channel video signal and the col our channel reference signal, is
coupl ed @enpelRAY) b fuRberagiehorate ithecdgtailed ppeyagon of fip gey %thlﬁalBaﬁng’eg@i ng
Circuit [fid 60Kk ALbREnGO kK LiGRARREL aXdolee 'ir{aru%ﬂbfé%[}‘eflﬁbw&ﬂls@nﬁggﬂpr I'sing
a mninum signal detector tor detecting a mninumsighal [evel “Tanbngst a

pl ural i t yjndbbéncaddeurs indthaded elongeheRaprat pathg Tak $riglanase jpak Stipnsedho phovetenpar es

goner dooaiasSt FSmrth By Sl buBnng K% {0 iR i EoPRE R B B0t a0
conpar at gut-Oftiatk 12iigiRl 1@ pbvRRTD Adjugabd. col our 20 channel reference

signals. 10. A video signal processing circuit as clainmed in claim9
including a brightness control

As described above, if the Rblack signal from the control block 4 is less than Vrblck(minimum),

a correction signal, Brilim, will be generated and fedback to the brightness block. In the
20 brightness block the correction signal, Brilim, may be combined with a manual brightness
adjustment signal, using an adder or the like, to form the ibriR signal provided to the control
block. Subsequently, this signal is added to the Rblack signal so as to avoid it from falling into

the minimum signal imitation zone.

25 Alignment is performed with the use of the clamp block 6. A comparison is made between the
Rblack and Rsignal signals. An iclpR signal is then generated at the output of the clamp block
which indicates the amplitude difference of both signals if they are different. Eventually, iclpR
signal is added into the Rsignal signal. As such, the Rsignal signal is superimposed on the Rblack
signal and alignment has been done.

30

Example calculations are set forth below to illustrate how the Rblack signal is prevented from
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circuit for adjusting the video signal brightness |evel by manual

radj ustnment of said col our channel reference signals, wherein said additive
f eedback coupling of said conparator output 25 signal is coupled through
said brightness control circuit. 11. A video signal bright er,
conprising: a plurality of colour channel control neans eagﬁpégﬁﬁgigab%
receive as input a respective col our channel video signal and col our

channel reference signal and generaé& a 30 respective adjusted col our
channel video signal and adjusted tofdur channel reference signal;

SUBSTI TUTE SHEET (RULE 26) 11 October 2002 - 14 a plurality of clanping
nmeans, each cl anpi ng neans corresponding to a respective col our, channel
control PREEHNS thh@inyaimhegnaldirpaeen za5e wé@éng:é@nqnﬁﬁeﬂ of te brightpess {imiratienj ust ed
col our chanpgl 4 L6689 ag&gnal and adj usted col our channel reference signal
and produce a correspondi ng cl anpi ng feedback signal; and 5 a brightness
limtation nmeans coupled to receive the adjusted col our channel reference
signal from each col our channel control nmeans and produce a correspondi ng
brightnegggﬂg%gback signal ; wherein each said col our channel control means
i ncl udesagubretgi: age@dk(dufredit Dfolishe col our channel video signal, to which
sai d cl anpi ng feedback signal is coupled, and a second 10 adder in the path
of the col our chan¥ed(mprafemkenckeVeitgnal , to which said brightness feedback
signal is coupled.y, . A videag, signal brightness controller as clained in
claim 11, wherein Sséu%rc'i‘"@?‘fdi t%\begjsgf)?’m tation nmeans conprises a m num um

s: gna: Iexe]lcthedﬁt@atesx{jlmﬁﬂlrio:delbelﬁtsiimgnadrr? Ip'rd%kﬁm&b@aﬁolnﬂfalﬁng g&ie\lv ganvagst the
plurality o j ysted, col our chanpe|_ reference signals, and a conparator
for gene éstﬁoﬁgﬁgéeﬂt%‘ﬁtﬁﬁ‘ﬂ’?é@?t Fé&’dtﬁ‘& LR thah f TERHEred 4@ P& adsied i et ect &d
m ni mym sd@dbickevel and a fixed reference signal |evel. SIJRSTI TUTE SHEE

(RULE 26l ~v-sll _L.v.;iL.~ W-~r~ SGSI59950 IL__~~:.,
Vrblck = Vrblck(current) - Vco - Vdc - Vb from (Equ. 3)
05=22-1-0.15-Vbn

Thus, Vbn=:055 Volt, ideally Vbri{minimum) = -0.9 Volt
15

Therefore, Vbri from the brightness block would be greater than -0.55 Volt, otherwise, it will
cause Vrblck to fall into the minimum signal limitation zone. This indicates that there is a
significant increase of voltage, Vbri from -0.9 Volt to -0.55 volt, to provide the correction (refer

Figure 9).

Example 2

Assume that  Vrblck{current) = 2.2 Volts,
Veo =-0.8 Volt, and
Vde (minimum) = -0.15 Volt

25 It is possible then to determine the minimum Vbri.

Vrblck = Vrbick(current) - Vco - Vdc - Vbri from (Equ. 3)
05=22-0.80.15- Vbd
Hence, Vbori=-075 Volt, 1deally minimum Vbri = -0.9 Volt
30
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~~.~~.J_:r L= 11 Cctober 2002 a plurality of c:antping r.:eans, each

. cl anpi ng means cor-esponding to a respCUtlve ;; ol our cfwnncl control nB8ans

Ayrtd becng coupled to rpcetva as input t,, ta respelLtive adjusted col our

cf:anrel video signal and adjusted col our ~harael referenceq g;&%%rzyq%
righut ess

produce a cocrz~sponding ~:iarr:pin5 fr:edbacl~ sionai; tu:d 5 ao
limtation nmeans cau?led to -~eive the adjusted col our etta.nne! reference
signal fromeuci,~ colour channel cont:ol nmeans .xrtd produce a

correspondi .-tg brightness |'~~d~acllc- signal; w h~r~in each said colour cl;
annel contrc | mu urts inc hides a iir s~ adder in natit o f rr,~ col our
channel video signal, to Hhich said ;;I|:.anping f~~dback sign:! is coupled,

'nd a sdfteadors, Vikdi fatd elfre tirightnhs b}hﬁﬁkhhm_tldinorbe o,ralceomhanchﬁﬂneilt Tefsdrdiqaos si b
aI to which sad brightness f~zdhac' s nal cou ~ vi deo si gnal
b1 ght ndBs hesa i ananitt A s o Eind T 4 VoI Rr BT S Yokalo Bh s s
i m t at | QRrePhsHRIRSfes @ es a nlnlnun15|ertal Iav | detector tar detectcno
a mnimum signal 1~ eve anongst t~te plurality of adjusted col our
channel rel:erence signals and a corrparator for GEnerating sai d
Ibzai/glht ! c]ased folgd ané;{xgr lelH: ef tgxlr} s%t;.rg ssslbseeni)%kaQﬁaéchd lﬁgdl&refere,ng!: 8' rrulngI gnal
col our QkvelAAEtheWidtdGignall 0¢ ﬁr&f/d:n@éﬁ fscbrg RdeSng ROMAE hﬁrhﬁl@mtsli'gha?&hpﬁldﬁioﬁ:’
detectig% a nininunlsi%nal | evel anongst a plurality of colour ci”, annel
rirnce dYgFAVarsd COREAP BRFhGTEArYvVAtege &emﬁ%tfeuv&ﬁa|swpemh dineRIcamplidg
voi cagc g gmﬁﬁgﬁﬁc sigral and generatin? a corr~spondi zg canparator output,
~td prOV| Ing madditive feedback coupling of svd coz: parator ou~ut signal
and each of sald col our ch3nneI retererc~ S|gnals ?~ AVE~" DED SHEET 11

Cct ob 002 - cei ved the | nt ernational Bureau on
03 NallL PG 08 A M RRan Cf e e S TR MertAar P e BF SeP A FERAnged ( 1
page)) ahaE’bbErnaerésEﬂ’Led)iBy WhypBPEAp IEE@W,ma%ﬁbtqhemwa&b@eme@&rmﬁﬁx&ew ng to
a respective col our channel contro nmeans and being coupled to recel ve as

i nput t hbe rmyspeast dsvastipel nshesppeodadinliaimbannel vi deo si gnal and adj usted

col our channel reference signal and produce a correspondi ng cl anpi ng
feedback signal; and S a brightness limtation nmeans coupled to receive the
adj ust edrrﬁehmm ehanpeifidatbeabm e SlagAlvhichOlISRCAnesy e conbihi@uiegnt r ol

means and produce a correspondi ng brightness f eedback si gnal ; wherei n each
sai d bolGarvishahe BPrdc SAMPESE mrakth €ariaens el ag " qompsisesi @ae ' CompTngh, willt he

col our a et

coupl ed%an Sjémés{&e%onﬁ’»lgﬁq%%usg& %ﬁ%&f t%e%la{lﬁue&g%bgﬁgp@h ﬁ%eqqr}%éfer ence
si gnal , Bue nahihelexdadich bﬁmrmmsmegeeedbeplér gtoup af irtegeeosndtegd. 12. A video
signal brightness controller as clainmed in claiml1l 1 , wherein said
brightness Iimtation nmeans conprises a mninmum signal |evel detector for
detecting a m ninmum signal 15 | evel anongst the plurality of adjusted

col our channel reference signals) and a conparator for generating said

bri ght ness feedback signal on the basis of the detected m ni num si gnal

| evel and a fixed reference signal |evel.
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13. A nmethod for regul ating col our channel video information signals,

- conprising the 20 steps of detecting a m ninum signal |evel ampngst a
plurality of colour channel reference signals, conparing said m ninm
signal level with a fixed voltage reference signal and gen

correspondi ng conparator output, and providing an additi ve??%o‘gg%'izooz
coupling of said conparator output signal and each of said col our channel
ref erence signals. 2~ AMEhCEC SKEET ( AP~TI CLE 19)

.A9. A@QL. As. A. AU . A. A@QU% A. % A{ e. AN. AA - A@ . AUY?. Au. AL5e. A3Al PYpRWI  ~7
{zupkfa\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c”a]ca]ca]ca]ca]c
aJca] ca] ca]c™a]lca]c™a]cal ca]c:a]calcRa! {zq{[ PG'g| vqgl gb] X]] ca] ca] ca] ca] ca] ca
U] ca] ca] c@lairad c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] cal],{C

K"ttt o & (v) ) >+A+++- |, X, s, {vql gb] X]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
c?] ca] ca]ca] ca]_cva]i@a]zg@dj c;{m]egxa]acg]sm&] cahpading] faleact] calbeatiehadls avoytrol, F- W X
-[-c-; ...

1h 1111182czcswspose+am9tnéjcaff1vf%a]e%f%q T 8qlewn chapeed refaeass sgpal anéd equemfling] cal cn

:} (r:rg]S'(I:'g% g%]é)g%‘? 5%%?@5?%& af Lo HeCAlHRIORLGALE A& to receive the colour

- P<<<6= %mm&éﬁﬁ&gmwmngh]:h(b] cm]aoa:]un:a]mm]etsaahda]m;ﬂ]:atm] prajidah deddoadkca] cal
ca] ca] ca] ca] ca] ca] ca] ¢ cal ca caj cal c*a] ca ca ca! : BIBNBCCEEFFGUGG
cal DRI RN TRRRGT e o K o0 SR B4Ee B 65 8 & 4PRRFCRT CEfion ol ca
]O%glptc glpg %{Tﬁ;{hﬁﬂ'ﬂ §8h4 ddvet hirBh &Rt CakeRl ‘r‘alzﬁﬂaacagﬁﬁé & & aked}gakb0z000
SdSS#TuTTsighEVAéxXi. XY?YBY™ ZcZ{vql gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ta
] caj ca}&a] caj ca] ca] cal ca] ca] ca] ca]ca]ca] ca]ca]c”a]calcalcalcralcZ[n[q[[[[K\
i\$]a] [hsn " 9aaalbf bbcpccccce} xsnid_Z]]] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca
] ca] ca] caj ca] C@] A4S 8pha ﬁd&ﬁirﬁ@iﬁéﬂm %]c@aﬂnea]mlaqal £ akhatmohe akgahea' eeDf f
f gj gg* hNhmhhhhhhhh[j j jkk mVn_obot ooopzupkfa\ W] ca] caj ca] ca] ca] ca] ca] ca]
ca] ca] ca]lomjtawirc ajroad ctapnrastd} @ahiraiea] degection circuit for detecting and outputting a

cal calcalc caI sss uvuu v KkYL I} mvin_
(L)JE)/]ot oz)op]z‘ﬂ‘ﬁlf?‘ﬁ%ﬁ@al}%ei% :gg%r@g% @5};818]“ Jﬁﬁeceafﬁé’]" ﬁf @F@Jaéohgf‘@ r}ca] ca
1 ca] ] ca] Galvad aalifsue adie alealertdmad %?g]nﬁlale@i@l Eafcr 68d "R (ml IQU &arld) - @
FOL0%& () - @O%&' ()-:Y"'l 109d& () -
10%39&1@)prpglucmgsag@ﬁﬂ@a\cymggallagmu()_ 11090& ()-, F10%& ()-!10%7& ()-!"10%
& dE

1S#1E)2’/6I'?A(p)—-10%r& ()-*10%& ()-,)SH109%T& ()-"!10%& ()-% 10%0& ()-1dYNC
10T 10T 10T QARS8 s{gnatprbOdd ﬁg é})stem w&ﬂ}&me(d)m c%@él&@/l%@el(x)sa@hd:ﬁﬁﬁf&o( Is-
~} " ?YNCS#10%&' () - $109%& (CP 3! s"109%& P &' s"109%& ()-&10%&' ()-"109& ()-7

coupled to receive said munimum signal level at its negative input and said fixed reference

signal level at its positive input,

20 {
4. A video signal processing system as claimed in claim 2 or 3, wherein each said control
_circuit includes a plurality of adders coupled in the signal path of the corresponding colour
channel reference signal, and wherein said feedback signal is coupled as input to one of said

adders.

58]
W

5. A video signal processing system as claimed in claim 4, wherein said feedback signal
is coupled from the brightness limitation circuit to the control circuit by way of a brightness

control circuit which enables manual brightness adjustment of the colour channels.

30
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{ dEYNCS! 10%&’ () - @ 10%& ()- @, #109%&' () - 109%&' ()-!10%&' ()- & 10%& () - zdEYNC@
109%& ()-90! 109%& ()-,! 10%&' ()- Y+ 10%&' ()- @) %0%& ()- Fy&l0%&' ()-q{aVK@ 10 10
10 @M0%& ()-1= 10%& ()-3!fS8S#10%& ()-6 109%& ()-5f 109%& ()-

[ a?VK@ yf #109&' ()-m 10%& ()-! Yg&10%&' ()- 10%& () - 11 October 2002
"F10%&' ()-ss109%& ()- PaBVK@s  10%& ()-s  109%&' ()- @10%& ()-s& 10%& ()-L

10%& ()-!yf#10%& ()-nG' gdEVK@ ) &10% ()-L (109&' ()-s&10%& ()-L$

109%& () - sS#109%& ()-! @10%& ()-g], bCVK@ 9310%&' ()- 0z#10%& () -

cOz#109%6& ()-1.100& ()- , 10%& ()- FH.10%& ()-, {xmbCl "10% h& ()- 10 10 103>
1098 () - P10%&' ()-s6 109%&' ()-s4 10%&' ()-CH[9nbC | f #10%h& () -

vl f #10%h& () - | S@10%th#h& () -! S@10%h1h& ()-10% h& ()-L10% h& ()-\

k' 2 PPE: | A1BidRO $IgnY ProcessiBg SR @S clamadrimedaim 5, wherein said brightness

H& ()-!h 0 A 0 Y ) -] 0 AT o0&} A2PE: |
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the colour channel reference signal in each control circuit.

8. A video signal processing system as claimed in any one of claims 1 to 7, wherein each
10 said control circuit includes an adder circuit coupled in the signal path of the corresponding
colour channel video signal, and wherein a feedback signal from said clamping circuit,
generated according to the colour channel video signal and the colour channel reference

signal, is coupled as input to the adder circuit.

15 9. A video signal processing circuit for regulating colour channel video information
signals, comprising a minimum signal detector for detecting a minimum signal level amongst
a plurality of colour channel reference signals, a comparator which compares said minimum
signal level with a fixed voltage reference signal and generates a corresponding output, and
an additive feedback coupling of said comparator output signal and each of said colour

20 channel reference signals.

10. A video signal processing circuit as claimed in claim 9, including a brightness control
circuit for adjusting the video signal brightmess level by manual adjustment of said colour
channel reference sighals, wherein said additive feedback coupling of said comparator output

25 signal is coupled through said brightness control circuit.

11. A video signal brightness controller, comprising:
a plurality of colour channel control means each coupled to receive as input a
respective colour channel video signal and colour channel reference signal and generate a

30 respective adjusted colour channel video signal and adjusted colour channel reference signal;
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12. A video signal brightness controller as claimed in claim 11, wherein said brighmess
limitation means comprises a mummum signal level detector for detecting a minimum signal
15 level amongst the plurality of adjusted colour channel reference signals, and a comparator for
generating said brightness feedback signal on the basis of the detected minimum signal level

and a fixed reference signal level.
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a plurality of ciamping means, sach clamping means corresponding to a respective
colour chamnel control maans and being coupled to receve as Input the respective adjusted
colour channel video signal and adjusted colour channel refersnce signal and produce 2
cacresponding clamping feedback signal; and

5 a brighmess limitation means coupled w0 receive the adjusted colour channe! reference
signal from each colcur channel control means ind produce a corrssponding brighmess
wedback signal;

wherein gach said colour channel conuel means includes a first adder in path of the

- colour channel videe signal, o which said ¢lamping fesdback signu.l. is coupled, and a second
10 adder in the pail of the colour channel reference signal, to which sald brightness feadback

signal i3 coupled.

L2, A video signal brightness controller as claimed in ¢laim 11, wherein said brightness
limitaton means comprises a minimum sm'nal level detector tor detectiag a munimum signal
15 level amongst the plurslicy of adjustad colour channel reference signals, and a comparator for
generaling said brighmess teedback signal on the basis of the datected minimum signal level

and a fixed refarence signal iavel,

{ 13. A method for regulating colour channel video information signals, comprising the
20 steps of detecting a minimum sigaal level amongst 4 pluratity of colour channel refersnce
signals, comparing said minimum signal level with a fixed voliage recerence signal and
generating 1 corresponding comparator curput, and providing an addiive feedback coupling

of said comparator output signal and each of said colour channel reterence signals.
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and a fixed reference signal level.

13. A method for regulating colour channel video information signals, comprising the
20 steps of detecting a minimum signal level amongst a plurality of colour channel reference
signals, comparing said minimum signal level with a fixed voltage reference signal and
generating a corresponding comparator output, and providing an additive feedback coupling

of said comparator output signal and each of said colour channel reference signals.
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