) ;\]e3elilv6e. TDG 4 APRIL 2003 - T VI DEO SYSTEM | NCLUDI NG APPARATUS FOR
DEACTI VATI NG AN AUTOVATI C CONTROL ARRANGEMENT Fi el d of the Invention The
present invention -concerns apparatus for defeating an automatic control
arrangenent used in a television systemand) nore particul 2pPRIL apeRr at us
for defeating the automatic control arrangenent as a function of the user
control setting. Background of the Invention In nodern television
receivers) it is desirable to prevent "white spot bloonm ng", e.g., by
automatically controlling the contragt of the reproduced inage. Typically,
the contrast is controlled by an autorratrc beam current limting system
whi ch senses the bean¥tRECED h ‘ APPARA FOR

contrast when tngyn@vpvgmnmsmu«axnxwumaq@ 'RC@nggggéggguﬂgﬁbeam
current Such a system1s descr. lcsi ; e 3 Ea.en : titled

"Automatic Beam Current Limte er 4, 1979 to D. H
Wllis. The contrast rkhe apxsscrne mwnumilemhdzynsamppﬂmtmt ifor whi t e peak

cont rol syst&%m Zﬁegﬁg ke &R Qﬁ)laggjnpkéﬂtgnpfus%dv% eQ (%&HQ{ such as

t he | um nance si I |tueof t he

vi deo si gnalSY& eag ‘BPE%I&%FWPF?&&V apparatys ofog ﬂé%ﬁ““gl'ﬁbcv\hr te peak
respondi ng automaticc controt asracgemént agppafiaictioni ofi thiet AséP@onklopom ng when
the image cqul ﬁrn%s excessively large white peaks in snall areas
corresponding, e°g., to infor rratronal charact ers or text provided by a

tel evision studio or other s2d48%EfI0NNE ITECHEIOM an "on-screen" display

f(ca:gt'l[”e| Such a systemni maﬂ:‘tﬁ'ﬁrtd!eﬁsidh Ue&lvaﬁi.ent 1s4d%8ﬁa3§6109ntlﬁr|oed 25)
ntro n r fOr Vi enber
1990 to W l,eEF %Iﬁ%@ % °?e‘ég’°m‘ t%r‘lgt’ & %ﬁgh{atlpgggcg?rgtﬂo% reduce
the contrastt ﬁnGO%ﬁ%?te@f i the mprgﬁu%gntﬂget hel'ypipaldyiushel qontepst ivbr e
srofcr flt cal | yeorttolled rte;eoaﬂlmdniah@t b\&tﬁtﬁi Q:ulrfeidtfhgﬁﬁhFabkﬁehp whiehi de |
automatic cq 0 8 agpl i tyde o mpance signa
when t he repsjr%lggsz &% %g@‘ cr‘ll&et?geg %‘i‘t@ﬁ ‘g t&k&éﬁ%ﬁ“@
pr edet er mi netéie| epBiragbrwhenothsi hgane. eurrento Qmacésstaermedmedmmwye | umi nance
grrpl Ih E udes Vfektl dfSbedifi élﬁ%med Subhi & §ytet 5 ues&t%amirtiagts apﬂleﬁtibr ective
ri ghtness r {0 over not.ed probl ens is
4 APRIL 2003‘?({59%%‘@“ AR Fﬁ'é‘atré]%t% LS ishisd St i on
which is co@ﬁmdmmrc?as&%% tw a Willisr aJtheccontrast maytalso tynani cal ly

enphasi ze M gbritesl96d atr@ala:r Lmohramcnaﬂﬁellﬁ\éﬁl eoﬁ&bet§ ?exﬁovdmah anpl i tude
| um nance | evel s

signal . As aselnggﬁa@e PB&.%@@Q“’&RF gﬁ ﬁ‘?’lﬁﬁggﬁ&@s mﬁ?t@egﬁ‘fn‘h’g‘%&%gks but
havi ng a | ovsignal, agmd | xeduces cthel comtrastt eheanphé tanﬂplstudb bliethehividecgoi ng

peaks are d t | ge m“nﬁ vel s are
si mul taneou?ﬁgﬁﬁﬁﬁkecgggé a Ilﬂ%’? 1&&&1%\Aﬁ§hdﬂdt (rgtepbl ?h% n §J Ia'\%el | as

o1 ctur ot ubcNRBRIG SHOUAHC, GONSERSt: SPREA) $RMARFASEBR LS

subj ect i vel yblobaripg bvhcghtthe nAgage asantgingyv bxleckm\&ly hlazges ywhiten psakiescr.i bed

iomi ¢ cofl SEFAER RS b X R e
Decenber 25) egggggogv y Ea ﬁYlSlon studio or otl?er source such as a VCR

with an "on-screen" display feature. Such a system is described in
U.S. patent 4,980,756, entitled "Control Signal Generator for a
Television System”, issued on December 25, 1990 to W.A. Lagoni.
It is recognized that contrast reduction may reduce the
contrast and subjective brightness of the reproduced image. More
specifically, it is recognized that while it is desirable to provide
automatic contrast control to reduce the amplitude of the
luminance signal when the reproduced image includes white-
going peaks exceeding a predetermined level corresponding, e.g.,
to characters, mid-range luminance amplitudes will also be
reduced. This results in a contrast and subjective brightness

reduction. In order to overcome the above-noted problems, it is
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" Sunmary of the Invention Wile*the 'dynam' c video systemreferred to above
Is effective to inhibit spot bl oom ng due to excessive peak white signals

- Wi thout unduly effecting md-Ievel |um nance signals, in certain instances,

the automatic contrast control apparatus may operate to regtAPRIL 200%

maxi mum achi evabl e operation of the system For exanple) in a projection

- television system an arrangenent for_qautomatically reducing contrast may
under certain circunstances operate in a manner which is contrary to the
desire of a user that maximum|light output be produced . at the maxi num
contrast setting. Viewed another way, a user who purchases a projection
systemdmay ratovwe waremployaal gowdinear nadplitdde <oatrobl seediongwhiéh gy be g
i nstead con tha PLAIEGH | L& st.e to provide
i mam |1 g Ui, P EabcBeP e o Bt Shixof et o RBRIANG | O B
aspect of tHdNPhadRe; BHY-raRge aEplitude pluminange ; lavels selativey dpehigh
accordanCﬁ varhplitdde pomfieamec bovedd dsha ﬂﬁﬁid tomajpfattil Uveiagepyalvedod f;)rf
sensing the n§.[.A& n. sehti t . .1 0g or
donct | vati ngienuiBtasce lighal, "hS § sl S IRREE, colipibing TaRBVET) ' 1
at or beyondwhitpraeiagepikebut ehavingeaglow cayarage oliamingnes lewel, nthe num
contrast setdthpHtudey ofi theraihigé-goiMe penkisndre | dadibasedt Mtiledfthehe di spl ay
will not be %‘hp’h &?c by heiél‘rgytonat i c.cont ralst ﬁont rol. selgt i on. 1 4 APRIL
2003 -3 AcodtPHbTdes fo e e dbfrifRie 86 Bn et nsiekiFAadSly 5 or ovi ded
for deacti vaimcreasad. alnothas iway,onwhite spgtablooming(ictasawelunorpitturecont r ast
controlt_appatru%u%-hnghﬁr Cdlfdcuitrwéf ?ﬁf&'rmt&i) i’issﬁ{iﬁixﬂ&e? Qslrfﬁllht ffr ]
generati ng- signal, representi,ng.the actual user contr evel ) such as
Phe cont rast lneEely! SHEP) THehimages | a7¢ opravided goSuph: & ISP

i nteraction describeduserdesantt itadd.Scopateot 5PPphsa4uentitied t Mdyramismat i
control appayadds: S pétend xﬁenmhgt Alut&ha BN CdntfastiCAfd MWHiRISHEE { he user

These. and ot FEACERSBBCPSUns nSHD N TOFFORIEE 0 A080r PdA-nLABORNT bel ow

These and ot hEICCIEPECPECHINS | 15S
in connection with the acconpaumn ofy Description of the

Draw ngs Figure 1 ?homlﬁ ebltﬁékd ARicATiddo Bysieth .Cﬂéfcﬂé@ t%CgbBJ@&y&e
television systemin wiich, the r?sent In enlylon i s enployed; Figure 2
shows a sche%é??'&v‘aitggl‘ ithdPeG hloeming é{H"t 9 nercsseiveaPrdn Whte cer t ai n
portions of gigaalselweitheuorunspty eefifedting mid-fewelr durthimircs signals,t e

i nvention is.Qasiti G C e . ' e e I ¢ di agram
i ndi cating c?rcw tqlﬂ%rt%F\gﬁ;es@’nt i%ﬁgq})aftﬁgg:ﬁ#}%%a %%W%R?%ﬁpt evt el evi si on
recei ver shofPehate FﬁogGP%mEtvﬁPn maxigmm hachigyable operation afi ¢he arly

concer ned. | systém. vaFowexafriple) &5)a tprojection eleeisiond ayseaimanents are
| nvent i on 1 niaAEeRRRE, (6t SEORANIIDCredyciiip ™ CofifragPSiay Pibfigr O] | O

| nvention In evision s i g ed | um nance

(YIN) and chf@difasdcunstagces; grarate oifp éndmannegewhiely isygoetrary ta conb
filter (not efeodesirel 6Pm aiseprhasimaxivinoligheraitpar dec produeddt at rthepecti ve

orbeessed | nalsrmRRY Shuflscyetifgy Vidiala RLSRRE"UAG, S likpher © they are
purchases a projection system may not be particularly concerned
with spot blooming but may be instead concerned that the
projection television system operate to provide maximum light
output at the maximum contrast setting.

According to an aspect of the invention, in order to
operate a television system in accordance with the preferences of
the user, apparatus is provided for sensing the contrast control
setting, and dependent upon the setting, for deactivating the
automatic contrast control apparatus when the setting ig at or
beyond a predetermined level, e.g., corresponding to the
maximum contrast setting. In this manner, the maximum light
output of the display will not be limited by the automatic contrast
control section.




~ The | um nance i nput signal conﬁﬁneﬁt (YIN) is processed in a cascade of

| um nance processing sections including a "white-stretch" section 5) a

. peaking section 7, a contrast section 9 and a brightness section 11 to
produce a processed |umnance 4 APRIL 2003 -4 output sighalprIYShd3 -
Briefly) white-stretch section 5 provides a non-linear gain control

* function which anplifies relatively | ow anplitude portions of the | um nance
signal nore than relatively high anplijude portions- of the |um nance
signal. In the television systemshown in Figure 1, the white-stretch
function is dynamcally controlled in response to the average |evel of the
processed | um nance ouApcérdingnwl aaytHer) aspeet éfhithe pitiveation, Tiruitr§- st retch

control volt i t e-stretch
contr ol uni t R8 prRPlde e dedctivaling”5h, Qtomndely KA %&t’%t%ﬁss“%ﬁh

The functi ona%trﬁilteﬂ‘@r{@t CORtrast wontrel sapparatyss eckhigncizcuitey \AmltUéCStilet ch
control unitsénsiig ERndrtbesE ige n@f&tﬂt g- d Sighal r@ﬁtteseﬁuﬁgoﬂn% 48¢thatleferred to

above. Peaki S ns, 7 nd 11 are of
conventi onal H%Js%g’ﬁ&ré’gzltcygﬂc?ﬁ n &i% %Ri%%t f??.“?'ﬂ% l't“éeralew sion field to to
respect i vel yindspendentlyeofi @Iﬂtfz@m!'&tttdy byothe rinteractina  pfintheanser out put

si gnal ( YOUTgofighse dontedl Ndppratid) Carfd) ¢heNaa forRatit "BERrbl %;iiaﬁtﬁﬁs
component of 4 ””gﬁm%feg%amgwﬁ fita detlmiiging, agten Absy RRcp coBfalac: and
bri ght ness udevelcoopresentativies signall Feachisl 2 predpterniided tkrcahd)kdw a user to
manual | y adj ust the reggesd iand Bﬂﬁragﬁg&glsﬁdfcﬁté)fm@ ion (m% Each of the

user control ,unit 3 a DC gqnt for a
e ectTve’l dterited 3 gl OWELE | SHAReRHAnT BHL HaE ARRASRHHRG i ncl ude a

respective plrramingseter. Alternately, as is nore conventional in nodern

tel evi si on systens, each usgt uni I)Pzﬁb lg a respective
di gi tal -to-anal og con\é%rter f) gs r}) as.is,shown in
Figures 2 and 3. The nt&%erbc 3 bleg 8§§B¥ qfnattym RISisRIANS

cor r espondi ngypea tehevisivngsystear dnt evliish i the fpresend kewehdoendis The keyboard
may be mount g eﬂbﬁé .enbte control transmtter. The chrom nance i nput

si gnal , conpon is processed by a col or proce53|ng sectjon, 19

i ncl udi ng a col or de iBUeor, Shows 4 rschemiiticadingrany dndicating seirapituni t

(not shown) dmplemencitions koﬁecémmsq;)orﬁbnse@ﬁlthg televis{omtsystummn) to

pr oduce IowI %- e cql.o Ltfer (r g-Y
and b-Y). A t?r‘na eﬁ 1@%% 20 Sh#%rtgl%c{en&hélr?a ?anrﬁ{:x of the I and (?
type. The satceﬂﬁﬂ"tﬁd\'aﬁ& dt i nt pr ocessi ng may be rranually 4 APRI L 2003 -5
and/or automatically c@igirel Beghdws el esohehfatieodiggram indivatiag! eircditf f er ence

signal s(r-Y, ) o] ('YOUT)
are coupl ed tlglp\{m?tlgﬂ Hq °3mg?‘§ﬁf‘ﬁ§§ é&éfoﬁnﬁ?n&@"arﬁﬁpﬁg&ﬁcke(fscdglgﬁaev

-red) green Shawm ds Etgm bi with svhich Weainvemtionpds tpastisulariyt he tel evision
systen) suchcancepntdast brightness) col or processi ng sections 9) 11 and 19
and matrix 21) may be |I huded wthnaslp%aelne CII’CUIt C)

i ndi cated by bl ock 23. Va ngns’“é tgqrﬁ%u AFBUPut! mCIRODGALS

i ndi cat ed by aréeidemdifiediby|the. samgheefeson¢ecvmimbegrsg and b coI or signals
are anplified by respective drive anplifiers (DR} 25r, 25g and 25b to
produce high level R G apd t apl e for driving a display
device 27 such as a proje : LR BLPR A vi dual red) green
and bl ue picture tubesIf9the Ztaavunad Q)Qili?cm ph@wncin dFlgupd: L s s¢parateshown)

and a screen lﬁﬂﬁhaﬁ&:’;’g} y\)ll\??hecﬁ%;n%ggtmg)l pﬁwéa ?xﬁﬁgn&ﬁt’sh reference

toaprolect|ontype on system it etoad|rect vi ew
tel evi si on sylerivedadywe.g., a combe filtere fnot, showahs BPm i compesitey ¥ideR) G and

tB gol orAI tSIh gnautgnar arerc]mnbnstl t6 feRpective }iﬂ petérptiaal ol andomm apividey e t

ube ou shown e o on system
al so incl ude %R&%‘F“&ﬁt%ﬁ ﬁSB i‘&%%.‘ﬁéyggf &’5%?58#&] @?g ori zont al
and vertical I&p leazatlmgepul ses contained in the |um nance i nput si gnal

(YIN). The synchr oni zat'lrw1mhﬁﬁfceat@mr eig%aseubm bdexﬁ dfimam on and high
vol tage section 31 to,produce itl on signal s |ct.u tubes 29R)
atym

or
290G and 29B, BIgcgised il 4 faspn “e inancs, PB%F%%@"%

synchroni zat ioiwhitsswewhe sdctionpiSoce pealting sdetione7 har comlas:,tl smtlzbn/ertl cal
retrace bl an I h ente SedMififarcl) | NtO

t he respecti \l?erb?lgtotéa?g%h\#t%esr%va?é '*nﬁhtb gV\(IKFI ver' Pl,r(;(%kand E signals ,so
that display device 24 will be "blanked" during horizontal and verti cal
retrace intervals in order to avoid producing visible retrace lines. As
previ ously indi cated) it is desi rabl etolimt the electron beamcurrent in
or der to av0| d V\:hl te spot bI oom ng Typi cally, this is acconplished by




" 4 APRIL 2003 -6 voltage for reducing one or both of the contrast and

bri ght ness of the reproduced image. In the television systemshown in

-~ Figure 1) this is acconplished by beamcurrent limter unit 33 which nay be
arranged in the manner disclosed in U S. patent 4,167, 025 £APRIL 2003

"Automati c Peak Beam Current Limter" by DH WI | S issued on Sept enber 4)

© 1979 referred to above. Typically) the beamcurrent limting operationis a

sequential operation in which contradt is reduced first and thereafter
brightness is reduced, either together with contrast or by itself. The
| evel s at which the caontrast and _brightness are reduced are determ ned by
t hreshol d deRMtPRE)SigRdr E¥OTITA. bﬁmf@w hiterspredel estion 3 pyogidesypi ch are

coupl ed bet wesiilinéer bedm @Uh&entfdﬂcﬁbhenvmehtaﬁﬁhm tdlativelypeswi ve

nor ity noreRRlide T3 oF nechibfdies, sl Ro%édany ﬁ@”ﬂggﬁﬂ Surr ent
control vol thigh gawplitudecportiansanf cther Biminanget signalz f ki 1the biglayisiopy

appr oxi nat e'é&s@erﬂ YROWA: i "Flg%?é‘tfaﬂie aﬁﬁxt@fsh%él{‘%ﬁcﬁeﬂtfsm vol t ages,
respectively, Once conductl &2,‘. espective
r

i mage char acqg}*}'g‘(ciaglyl §°P38:'}63d"i ﬁ°ﬁ%%‘b%9n§% AREr48E, ‘@& €control
signal . I n gerdcessad deminandee awtputr sigmal | (YOU Y fRorcthio puppase; ded by t he
. beam curre 3 I p es 29R, 29G
and 29B is %ﬂ%ﬁﬁteﬁacgﬁgget er Q%c}% Mgt%ssl&r'laéhe %&Hr[ﬁnj gga spot size
expands non- genssatad, by an wiigs 'SB'G% COPHOht Uity | in, gesponspato the sl | y) as
will be descpld@eslse(h lyménarere datpitl signah Yoai¢r efthe funcHoguamd 3) this is

acconp! | shedo o YeOTHiLE sERIUT 38Lui6RNS! GhdlWitkte e B CLoRRBE Sinit 1°

i nst ant aneou anmp rocesse ce output signal)
YOUT, p_roducédg‘l?y £l 'é%d& QCW b%aﬁ Pa@Gﬁt5§9mts%%2 geferngd; it ness
processing_sasveansPegkifig, asuhtdal) dnd beighimdss sortiuasoMp!d andoblrast control

vol tage." Thge @o‘ﬂ?@éﬁﬁﬂai %%ﬁ%ﬂdokﬁr&qfo 2§ n%l &nXW in 't@&ﬁ:‘l&v‘ﬁﬁ) rat her

t han the unprocesse s 1nfluenced
by the peaki ﬁg}d dentq d§§W@Y|%m@s§hﬁs‘thcﬁﬁﬂﬂm@ cpRant; 9§>eth9f
automat i ¢ cohimigince ootitpult §ighat (Y gor Jreyrieepondingdis ah& csharpricss * of X"

bei ng an abb t i ness in
i gnti gne (viiiies liasts, o %3%%8 t*& Bl °*°?W{r hids bﬂﬁ rast
(and t her ef o%l@aspefmtrﬁéhyamh Y cqmnpmmt 0 @éOU'I‘m‘@fé’Sesmé utgqéoS. gnal
peaks are bei;ﬁu\géh@r@mﬁ&mg threshold. This type of automatic contrast
cont rol arrangenent (S scribed.in,det atent 980 7

entl Tea™ Cont ol gn RPERER, gty o) Criplpess s%?'m i1,
Decenber 25) 13 \arg. pravided toeallowed useratevmanugdlpn tmj the an aspect
of the i nvenfés‘ﬁ@cuwpﬁ{z&h%ﬁsﬁbsd@ﬁﬁé Vﬁﬂd - Edth ‘ofiUihe- Rser cbi@el i on when

t he user increases,t ontrast’ eyond a threshold
cor r espondi ng:f% f\% ?ﬁlﬁﬂ%iﬁ 9&“9"'15 ] @g{]ﬁ bpgev&tﬂagg g’ SRR y, the
t el evi si on shunimanchopnodessitigysection; madufles thaupurpdse whay Hinchideoapl ed
bet ween user éﬁ%@éﬁ%‘ Pﬁﬁ&ﬁ#"ﬁ?” Aﬁeutong‘“ﬁ“ik'ﬁm‘i@”édr?v%htﬁﬂﬁl ri‘ﬁ' kni t

39 for deactivajing t he tic contrast or
function whef@ u?gf”"éé%‘l r%@“fgfﬂs'séf‘c heseZoRPRIEQL Wik Ry ‘E‘G raate t he
t el evi si on syespectiwet ki giai-voHunhlapghtconviepter. céatrlollddcebyed above, in a

proj ection tﬁhg?’dﬁbﬁé‘stsﬁk‘sﬁg% ﬂsmi,ﬁ)rmeygmk@f |nTﬁbgure 1, a user may

find it desirg rojection V|S|onsl§i rOV|d maxi num
li ght out put nusrepr@cmrmmwssomr dpiisted; cemmangs sc@trﬁwgn Hﬂ&pﬁqe of

t he pgfsn bi | they infagdelcharmaeristics drém apkeyboard Mhe Ilteyblsatd mayrbe f
possi ble to m rast control apparatus from
the projecti g’ﬁ%ﬁé é g ’é‘g@?@ﬁ?ﬁ%ﬁs‘fﬁb‘%ﬁﬂ maxi mum | j ght_ out put w ||
be produced at the maxThgnchrominance cinputosigaal JGOMPONas ) ihat woul d
mean that th r@éﬁsh&l’oﬁybi%%ﬁ%rlié‘ék@f $elfion B HERARg Ca‘éBIBrr ast control

appar at us wo be avail abl'e at, a contrast cantro . T us
order to mai LF’FFHM’O“BFWU& satyraion (am lh%‘idﬁ‘;l PrAGS$146t “tht t;s“’%q
desirabl e toandnaetmheorukae (;dmse)alsprocmiug)lumet(nnnghnM)sw grodues y

deactivate they o t f dt he
user control Stl n %'Qgﬁs%ﬁ* Ibgggl Jo‘?{)%éﬁ'f;lﬁén%ﬂ ﬁ%ni‘ls é{\éwﬁf{: re are
many ways of bd§ catiitgnetedy a the ral P%dé REGNES: SigBAts: Eﬂayf

which' wll Ige tgpecr iTird satdration§ endnist prodesgitige ndy abwnihnualiyt he
arrangenment shown in Figure 2, the contrast control unit 15 conprises a
digital-to-analog (D) A) converter which produces an anal og DC contr ol

signal in response to digital control words. The DA converter includes a
comon control mcroprocessor 43 which is used to control various functions
such as peaking, contrast and brightness. A pulse signal) including 4

NN NN



_0_ pulses encoded in pulse width or binary rate nodul ated fashion to
represent the contrast control setting) is generated by a swtching el enent
represented by switch 45 under the control of mnicroprocessor 43 and is
coupled to the input of a buffer anplifier 47. The out put LAPRILZ093
anplifier 47 is coupled to a low pass filter 49 represented by- a

" series-connected resistor 51 and a shunt-connected capacitor 53. Filter 49

filters the pul'se signal produced by anplifier 47 to produce the DC user
contrast control voltage. For the enbddh nent shown) it is assuned that
whi t e-goi ng portions of the processed | um nance output signal POUT are
posi ti ve- goiangfon ratomaticaldy eentrodeddy slemasts aont shawei gfdie soloresponds

Eﬁ i ncrteaSI {éﬁfﬂé%dbc @fgi\atmemf -y 'aﬂﬂrgaﬁ) NEnd Ollle" pPéoessed! lhhﬁhaﬂ%:t reatSI ng
e contras r G g ntras
shown in Fi ﬁﬁﬁﬂé)s?%u@oﬁgﬁlﬁ@o%ﬁ% g‘g‘ﬂﬂgg t?’ g aﬁﬁf i; “91%([’? tggg aggpeak
det ect or 55 ogmbinedetce produdee lpwakeyebiredhegrasn tandydlwey qoder isignads (rhe
processed Itgnaﬁang)e out put signal POUT. The DC out put vol tage of white peak

detector 55 71s couple tqQ one an a | ifier/conparator 57. A

ref erence vol t age, rgB %’;o&ﬁ ‘r‘?ge‘i‘ﬁ)“’f‘hé $eak f‘é@‘eﬂsb&%‘mﬂmu ch

bl ooning is bﬁMyss,ocmwrmssmngpsmm Phdloandr 19 ngnd matrix 21,
amplifier/ C %ﬂﬁé Ofncﬁﬁdedp ‘%ﬁlfhﬂe%eﬁn%ﬁr Oﬁt%ﬁte@”’@h‘cﬁi@q Thaicatey 57 are

arranged to optrasjy c as a ctl on of the peak

anpl i tude nan @B stanakigpyt %ﬁ‘eﬁ’“ c#ds the
reference " mdidagd! b/ﬂlhcl mﬂaﬂech'clangerrent shown in F| gure 2, just as
shown in Figure 1) aut i LEAt B!

contrast section 9 vi a tlb& aﬁ? dégb‘t qu:fsc\:l;s a.'rés ‘ﬂ{?{“ 4?8 is

shared 'to fﬁeﬁpﬁﬁ;“‘éﬁ\@%‘t“ora@ﬂlﬁécfsr Béc@ﬁ:e é&n‘!‘?‘ble\Poth “ﬁén}é&g&t ed by
user contraskeveb®, Gl ahdiB ddlpr ifmaintsuitabhafoc diivéng ldmptley dk&xcaend

autonmatic c rﬁfcth %(gnar &'3891‘5?4%ﬁa;l-$§'88 tt?a pﬁf&h%aﬂfdlq? across

capacitor 5 combin a es 'gener at ed
by control Lﬁﬁeﬁg %d blge apigture. tybessRBRm %Fﬁgdr% B, MGB‘GH&!M ePHeht r ast

control deac(notaglicwn)ant 4lsdreén L(dtes sagw)er White peifes idvdnition ¥9) APRIL
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- first contrast control range) and is capable of operating so as to produce

dramati c peak white image conponents (without limtation due to automatic

~ contrast control unit 39) if the contrast is adjusted in a second control

range beyond the first contrast control range. As previ ousqd pPRIC20G8 ed) t he
automatic contrast control function can be disabled in many different ways.
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means (15) responsive to a user's nmanual adjustnent for generating a manual
control signal; neans (39) responsive to said information bearing signal

~ for generating an automatic control signal; and neans 'for coupling said
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light output.  As indicated above, in a projection television
system, as for example shown in Figure 1, a user may find it
desirable that the projection television system provide maximum
light output at the maximum customer contrast control setting in
- spite of the possibility of defocussing due to spot blooming. It is
of course possible to completely omit the automatic contrast
control apparatus from the projection television system to ensure
that maximum light output will be produced at the maximum
contrast control setting. However, that would mean that the anti-
spot blooming benefits of the automatic contrast control apparatus
would not be available at any contrast control setting. Thus, in
order to maintain picture sharpness at normal contrast settings, it
is desirable to sense the user contrast control setting and
selectively deactivate the automatic contrast control function as a
function of the user control setting. As one skilled in the art will
appreciate, there are many ways of defeating the automatic
contrast control function, some of which’ will be described with
reference to Figures 2 and 3.

In the arrangement shown in Figure 2, the contrast
control unit 15 comprises a digital-to-analog (D/A) converter
which produces an analog DC control signal in response to digital
control words. The D/A converter includes a common control
microprocessor 43 which is used to control various functions such
as peaking, contrast and brightness. A pulse signal, including



conprises a manual contrast control arrangenent. ' 6. The apparatus recited
in Claimb5, characterized in that: said predeterm ned nmanual control |evel
corresponds to a maxi num contrast control level. .Aa.Afu,.A(.Af;
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- Og/&g?;wgzoiﬁﬁi(lﬂ'i?r\l(??’&; ('ll)‘th!oQi%litPBrﬁ:rbaIﬁ&'lr(é.mﬁiifier 47 is coupled to a
100618 () P oBRE (HRFRAS HPURentsd Hyva spries-ponagted gsistor 51
10%. () - 2Fhpdaa sshurg-aenpected capacigor 53. TFilter 49 filters the pulse
signal produced by amplifier 47 to produce the DC user contrast
control voltage. For the embodiment shown, it is assumed that
white-going portions of the processed luminance output signal
YQUT are positive-going, that increasing the DC contrast control
signal corresponds to increasing gain, and therefore increasing
contrast, and that decreasing the contrast control -signal
corresponds to decreasing gain and contrast.
As shown in Figure 2, automatic contrast control unit
39 includes a peak detector 55 which detects the peaks of the
white-going portion of the processed luminance output signal
YOouT. The DC output voltage of white peak detector 55 is coupled
to one input of an amplifier/comparator 57. A reference voltage,
VRP, corresponding to the peak level beyond which blooming is
likely to occur is coupled to the other input of ]
amplifier/comparator 57. Peak detector 55 and
amplifier/comparator 57 are arranged to decrease the contrast
control voltage as a function of the peak amplitudé of the
luminance output signal when the peak exceeds the reference
voltage VRP.
In the arrangement shown in Figure 2, just as shown
in Figure 1, automatic beam current limiter 33. is coupled to
contrast section 9 via diode 35.
Capacitor 53 of low pass filter 49 is shared to filter
and store the respective control voltages generated by user
contrast control unit 15, automatic beam current limiter 33 and
automatic contrast control unit 41. The control voltage developed
across capacitor 53 is a combination of the individual control
voltages generated by control units 15, 33 and 41.
As shown in Figure 2, automatic contrast control
deactivation unit 41 includes another low pass filter 59,
comprising a series-connected resistor 61 and a shunt-connected
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capacitor 63 coupled to the output of buffer amplifier 47, for
deriving a DC voltage corresponding to the actual manual contrast
control setting set by the user. It will be noted that the contrast
control voltage developed across capacitor 53 of low pass filter 49
does not correspond to the actual manual contrast control setting
set by the user since it is produced as a result of the interaction of
user contrast control unit 15 with automatic contrast control unit
39 and beam current limiter 33. Desirably, buffer amplifier 47 is
a low output impedance amplifier, such as an emitter-follower
amplifier, so as to aid in isolating low pass filter 59 from low pass
filter 49. The DC voltage produced by filter 59 is coupled to one
input of a comparator 65. A reference voltage, VRC,

corresponding to the contrast control setting at which automatic
contrast control unit 39 is to be deactivated, is coupled to the
other input of comparator 65. In the preferred embodiment of
the invention, reference voltage VRC corresponds to the maximum
contrast setting. The output of cemparator 65 is coupled to
automatic contrast control unit 39. As is indicated in Figure 2 by
the dashed lines, the output of comparator 39 may be coupled to
various portions of automatic contrast control unit 39 to disable
its operation. Thus, for example, the output of comparator 65 may
be coupled to peak detector section 55 or to amplifier/comparator
section " 57. \

When the DC voltage produced at the: output of low
pass filter 59 (representing the user's desired contrast control
setting exceeds reference voltage VR(C), comparator 65 generates a
signal for deactivating automatic contrast control unit 39. If
reference voltage VR(C corresponds to the maximum contrast
setting, automatic contrast control unit 39 will be disabled at the
maximum contrast setting. If reference voltage VRC corresponds
to a contrast setting lower than the maximum contrast setting,
automatic contrast control unit 39 will be disabled at the lower
level and contrast control will be available without interference
from automatic contrast control 39 in a range corresponding to the
voltage difference between reference voltage VRC and the
maximum user contrast control voltage. In this manner, the
television system will operate without peak-white spot blooming
due to the functioning of automatic contrast control unit 39 over a
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first contrast control range, and is capable of operating so as to
produce dramatic peak white image components (without
limitation due to automatic contrast control unit 39) if the contrast
is adjusted in a second control range beyond the first contrast
control range.

As previously indicated, the automatic contrast control
function can be disabled in many different ways. One way is to
prevent the processed luminance output signal (YOUT) from being
coupled to white peak detector 55. Another way is to alter (raise)
reference voltage VRP for automatic contrast control
comparator/amplifier 57, Still another way is to prevent the
control voltage generated at the output of comparator/amplifier
57 from being coupled to contrast section 9 of IC 27. Still another
way is to prevent the output signal of peak detector section 55
from being coupled to comparator/amplifier 57. Figure 3 shows a
schematic diagram of an arrangement with an implementation of
this technique.

In the arrangement shown in Figure 3, PNP transistors
67 and 69 configured as emitter-follower amplifiers are coupled
as buffers to respective outputs of white peak detector 55 and
comparator/amplifier 57 of automatic contrast control unit 39.
Comparator 65 of automatic contrast deactivation unit 41
comprises a PNP transistor 71 having its base electrode coupled to
the output of low pass filter 59, its emitter electrode connected to
a source of operating potential (+VC(C) and its collector electrode
connected to one end of a resistor 73. The other end of resistor 73
is connected to. the emitter electrode of emitter-follower
configured PNP transistor 67 which is. connected to the output of
white peak detector 55 of automatic contrast control unit 55.
Resistor 73 and the collector-emitter conduction path of transistor
71 serve as the emitter-load impedance of emitter-follower
configured PNP transistor 67.

In operation, transistor 71 is .normally conductive and
therefore provides a path for the emitter current of emitter-
follower configured transistor 67. Therefor, transistor 67 is
conductive and the output signal of white peak detector 55 is
coupled to comparator 57. Transistor 71 is rendered non-
conductive when the voltage at the base electrode of transistor 71
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is approximately equal to the voltage at the emitter electrode. In
the implementation shown in Figure 3, supply voltage +VC(C
approximately corresponds to the maximum contrast control
setting. When transistor 71 is rendered non-conductive, the path
for the emitter current of emitter-follower configured PNP
transistor 67 is interrupted and the output of white peak detector
55 is decoupled from the input of comparator/amplifier 57.
Therefore the operation of automatic contrast control 39 is
disabled.

Various modifications to the described embodiment
have been indicated at appropriate places in the above
description. It should be appreciated that various other
modifications can be made by persons skilled in the art. For
example, the user contrast control setting can be determined from
a digital word representing the contrast setting stored in a
microprocessor. Further, while the automatic contrast control
arrangement in the described embodiment is responsive to the
peak amplitude of a video signal, the invention is also applicable
to other automatic contrast control arrangements. Additionally,
while the video processing section of the television system shown
in Figure 1 is arranged to perform the white stretch, peaking,
contrast-and brightness control functions on the luminance signal,
one or. more of these functions may be performed individually on
red, green and blue color signals. The TA7730 IC available from
Toshiba Corporation, which performs the contrast and brightness
functions on red, green and blue color signals, is suitable for that
purpose. The TA7730 IC also produces a luminance
representative signal, which is suitable for the automatic contrast
control function, as well as the white stretch control function, by
combining the processed red, green and blue color signals. These
and other modifications are intended to be within the scope of the
invention defined by the following claims.
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1. " Apparatus comprising:

a channel for processing an information bearing signal
including means (9) for continuously controlling a characteristic of
said information bearing signal in response to a control signal;

means (15) responsive to a user's manual adjustment for
generating a manual control signal;

means (39) responsive to said information bearing signal
for generating an automatic control signal; and

means for coupling said manual and automatic control
signals to said controlling means so that said controlling means
controls said characteristic of said-information bearing signal in
response to a combination of said manual and automatic control
signals;” characterized by

means (41) responsive to said manual control signal for
modifying the operation of said means (39) for generating said
automatic control signal when said manual control signal corresponds
to a predetermined manual control level.

2. The apparatus recited in Claim 1, characterized in that:

said modifying means (41) disables said automatic
control signal generating ‘means (39) when said manual control signal
corresponds to said predetermined manual control level.

3. The apparatus recited in Claim 2, characterized in that:

said means for coupling continues to couple said manual
control signal to said controlling means (9) so that said controlling
means continues to be responsive to said manual control signal when
the operation of said means (39) for generating said automatic
control signal is disabled.

4. The apparatus recited in Claim 3, characterized in that:

said processing channel is included in a television system,
said information bearing signal is a video signal, and said controlling
means (9) controls an amplitude characteristic of said video signal.
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S. The apparatus recited in Claim 4, characterized in that:

said controlling means (9) controls the peak amplitude of
said video signal in order to control a contrast characteristic of an
image reproduced in response to said video signal; and

said means (39) for generating said automatic control
signal is responsive to the peak amplitude of said video signal; and

said means (15) for generating said manual control signal
comprises a manual contrast control arrangement.

6. The apparatus recited in Claim 5, characterized in that:
said predetermined manual control level corresponds to a
maximum contrast control level.



