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GENSP193 UNI VERSAL, HI GHLY CONFI GURABLE VI DEO AND
GRAPHI C MEASUREMENT DEVI CE BACKGROUND 5 Field of the
| AVRNER 51 [0001] This invention generally relates to

I mproving vi deo and graphics quality. Description of

e NSRS A B Y COMBIRS AT ERV SR, adieciBi e
i nput data maybe grPASRIREMENIUDEVKEexanpl e of
such a device is a 10 PC display nonitor. The i nput

data may be a video signal. An exanple of such a
device is a TV or video BARKGRO i nput data may be

af?&%ﬁ%@l@tﬂg‘%ﬂﬁﬂi graphi cs and enbedded video. An

e a device is a PC display nonitor

die@dHyi ribhis grvamiincgenuatin redates orimppplngetecntl graphics quality.
d: spl azj ng f Ee% E n a w ndow, or a PC/TV displ ay

d nore input ports displaying

o] (i [ zQ'EhsE)}éB(ldeﬁEé Feiplery hﬂﬁl@d&ﬁ afla o-A0A0N 1%%%ffn A(\:OIOI' or

graph| cs and vid e.g. Prcture-in-Picture.
v geerala. bt owplut S}atmmu he lg;aphmnlt inglagire. hPaI ocehpie ¢livdch a device is a

t of e w th nual
C B0k Bouifrs TR cefiiie Fea fitfo HEMIAT rkgilE Bhfich o
queditd ¥ af OV oflideP@Shitdd €hd ithult dddindy b& 8 CoBSRMMEof graphics and
settin the contrast contro to I ncrease t he contrast
ofmye ém@%&n cxgvapje ofiuch adswige is 4 BC display cenmitondisplgying

| i i

SRS Bt ot PP MR Cariths I AGIng MELARANIAIND tr G OEY display
béewcem/ltmo ohubrel ihpit iperts digpliayinh @ragpdses bo fidl- screen v1deo ora

de saturate S se uld now be
@B?ﬁ‘%‘? gr?ﬂhl %ﬁnﬂ e?ﬂeea%t‘)ﬁ?t%‘%o‘\ﬁ% IHfeni ent for a
V[(ﬂ%‘] Q) CRALE RPRUEY ﬁﬁaﬁ&%@ﬁ}gﬁmr&b R AYorSRl Ebﬁ’[ﬁlﬁt $f0a display

adapt "'to the nature of the’input inage, particularly
mmcet Rbe mqwmﬂil manyal \sconted 1s‘é1qtu@ does, nop Besjild DO tinel dlispéay
con

PG M blte e T P PoniE Rarirhe SRt offggf inorease

die @onthrnbibd weshiol hasitnagewill edsulR PPbieRSoRtrasted images for 2 normal
mul tiplicative factor to the input |unma conponent. Due

t lé‘latgﬁeD?(‘rf?ﬁstné thg Frips Stwraingectme fpw@gblénsa@sated image would be
:ﬁﬁfn‘?&q ShR g he &gﬁpéltagg%s%o gfde %aﬁlﬁ{t&i 11‘5%@ ethisr.’se{t)ﬁlg %Jouicpn&? be

e to see ft etail's resu
| subenptimtal dhisinot feagibleror ngehIegthIr ghviever TheorBiiuously change

tiplicative,n cont.r ol also lies . )
st s S b pfer e PO es g R en the input s
CoMtEASdquaicea pPredom nantly bright image. [0005] In
order to apply inage inprovenent effects to graphics

dio00#leo Amn’d’geerbtem with maoed sanioltaf cknfsast atirkcatertis that dfis not
|
TR0y Bh e el MuSRoRFe o aPuf¥ 8,

- vAtltiplisatiye #dtdri t thedhipithemaBé@pddint. IDue to the finite dynamic range of

* luma values, increasing the contrast of a dark image in order to be able to see the

shadow details results in loss of information in the bright highlights. The
multiplicative nature of this control also implies that there is no possibility of
increasing the contrast of a predominantly bright image.

[0005] In order to apply image improvement effects to graphics or video images it
18 necessary to know the nature of the image content. In order to correctly display

graphics or video material on a flat panel display, various qualities of the material
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GENSP193 have to be neasured. |nplenenting digital
el ectronics for each of these neasurenents can be
weskMPRI93 [ 0006] Therefore, what is needed is a

uni versal, highly configurabl e nmeasurenent device

that is nore adaptive, flexible, and efficjent.
s%m@oe‘die&meg al%?éﬂm@qg dtgltaL eqtyonms derhagh @%@ﬁﬁ Ijgasurements
t hen bOviaRL#Pn relates to increasing the contrast for

| um nance levels that occur in significant areas of

t H@006}ageTheréfere, whetris hesed dm ilmversaiﬁh ghitg ndefiuirable measurement

ner o wa n t hod, system devi ce,
Elﬁ B’ﬁ% l%qréa %ﬁilb'&tdfeq"%il gﬁ@ di um Sever al
enbodi ments of thguvvVENItY OF TiHE INCENTTON 10 bel ow
[O 08] In one enbodiment, a nmethod oOf processing a

Isi drendly ﬁp¢aku7gsthatln\r€eagm relatbﬂett)flmreasmgrt@e contrast for

oﬁ’v.ﬁé%&%cl%g%\gqlg tgxgtgolec\éﬁrntﬂ 6% caEI %?assolﬁ‘ glb 1fﬂéflge nﬁiuy Zl QI%lon can be

| haplethehicd EISnurﬂér@ﬁ@ﬁ@YsDﬁlchﬂﬁlngsGi&ﬂetﬁtbcg @fﬁtenh Mevice, apparatus, or
accordance, with the anal and out putting t he
pFoRREsEigadablfagedipgn aﬁeveriéﬂ{xwgg?nw pf tha grvgation are discussed
eghgdi ment, an apparatus for processing a video signa

i ncludes nmeans for receiving the video signal, means

f (0008} al yimiongemhedimicnica nﬂaitlg:mlaif pbm@ﬁhlgm@ﬂeo sigmed @icludes at least

U 5oL e EER BT
HRF suppliBdbdt P thstr QiR %@&ﬁﬂg Hie@?&o%i@ﬁﬁln accordance

O%log Q her aspects and a dvant age3 of the 1nvention

isappsenuemitiing Gmpraresseerideolsigogl ng det ai | ed

d i lpt ion. t k%rﬁlﬁoaﬁgonj unct i Eﬁg‘ﬁ"frggﬁc%]ss?%f%% gﬁ”%ekgdudes

amemtfemebﬁvmgﬁlw dascagiil el feiaBye e Alled Hgnal based upon
invention. [0012] Fig. 2 shows a flowchart detailing

a® pres swpdied ﬁeté)é glifis, MEa farprocesaing B vidagsigml ihe

i T
SRR R T T e v
did040] t Otherpspeciscnt advantdyes binbe imehtioheill lbeﬂ:\m]l@tappz[reﬂrﬁom

ST N B b R

tion with the particular enbodiment, it wll
30 be understood that it is not |ntended to limt the
i nvention to the dE ) d

SR ool BB T SRR g vcion

VIOOh2D t BRs. S Rhévd a BB cISEOREIRAg 4 p?cbsrs\iﬁ AdoRTAn@Swith an

defined by the appended cl ai ns.
embodiment of the invention.

DETAILED DESCRIPTION OF SELECTED EMBODIMENTS

-[0013]  Reference will now be made in detail to a particular embodiment of the

- Invention an example of which is illustrated in the accompanying drawings. While

-the invention will be described in conjunction with the particular embodiment, it will

_be understood that it is not intended to limit the invention to the described

- embodiment. To the contrary, it is intended to cover alteratives, modifications, and
equivalents as may be included within the spirit and scope of the invention as defined

| by the appended clalms
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GENSP 193 [0014] The purpose of the invention is to
provide a universal, highly configurable neasurenent
d¥ENRP ¥ Rat is nore adaptive, flexible, and efficient
an exanple of which is illustrated in Fig. 1 as

t d As, il | ust ed,
gﬁ@ﬁ@ I?q?é‘l?ség)é ghe I{W‘H‘QB}IN tHz’ r aé?e@ %@Y?{Ff’ﬁ@éﬂi}e’ configurable
( Q%Qﬁrbllﬂ@ﬁ de@: cE“EH’a@a 1&3&1‘3%5&15@6 L%e?hblg 3}5‘1@ refﬁée lek&ﬁﬁlb 8fwhich

Seri al . 5,464, entitle
Das é]@stmted iij ngd asmmmbmenwwcz(l% Mulhtsumd measurement device

t ed fer ence iret r, .al
L APBERDIRS SO HERES: I (ohteuPed limorpelefi if s atent
rmsr ligglodi SeriblNSJ- 19/5603206aNént R V&b VPRI SR DekctorNiled
613,009, entitled “\i deo Content Detector" fil ed

DOVswRBer 3092 %‘@@cm lewm@ratedrbdéefs@m iadtsiptiresy for 6 parposes),
Wor
de%) %Q/Ig[@l&t 19/5 34 ntfe? 1? 81}8%3%9&% guf,g Qi?ctr{ip%lljlrcféhon Serial

con ras escr1 bed
dNoall 1/61 h0g, thtllﬁlt‘éhﬂeoﬁﬁoﬂltemalatmmﬁﬁleda])edm]ber 19, 2006 which is

1/ 525, 27 titled."Inte rat H st Qgram Aut o i
Amm%efgbhﬁe?%ew% it PRIITe Aok i purpresy R adgptive

2@%@@41&0%&01 fod q&@&hﬁé’d ﬁhﬁgre%étaﬂ% @f € Tofenk prﬁéatlon Senal No.
entirety for al urposes) each of which couple

i ﬂrh/é%S Affaleptided IGISgrated tht@gxaeséunoboectaptleelﬁonhrmﬁontrol:{ASC)”

{. 11 .t
PRI S BtipBRY, oWl ik RSt ete hbrel ek i B LATROS oyt
i pﬁ@bw@} ¢2@R S Whthtcouplod to/itrtagh BRAIYzeY il 0 OInghé 8atibedl 2.
Based upon the analysis, input video stream 112 is

f ePhRAipEst, Pest arayidsd Tappt Apsgrctions déB ag inpee dBrgscanglyzer 108
191%‘[ iy h]gl‘? Qs&GORL BREivER TG0 erstr&ﬂ%flins ?fﬁjtoaal[’ltél Z)Fl‘g/ G H8m

for  appropriate processing ce appropri
pi bt ddzsed ppdrhtbe pnages smqmt vidde etrau lammmfsrwaodﬁdnu tiny ar each of
N _Sone  cases

BB P I RRE 1R Vit Rl 0% Mee Pt &ET yg for

@ﬂr@rﬁ@e Iﬁﬁéécsﬁihg‘?@n@é‘aﬁﬁwatély ﬁl%@es%&d’ @l@é'@)r&e?ssémgled stream 1s
in this case, sSi rrpu%/ lgassed through to ou

i W@lﬂfﬂ@n@@fpmmtaﬁa@%b deineicaieal imsgoaradien 988 dgtgonisgs that no
F

chliighal iSRSty BEAT R A ob BE GRE0 BBt a0 in
athis2@ee, biynpie passst thgouhto deusintepae B4 wHRownadditibed @ﬁbcessmg

user supplied set of instructions that can

3@@35@/ St Pﬁli brates 4ippocsss 149 ipgeegrgangs withipe embeéﬁnent of the

: a
SV e Plboc 200 RRR & A ARAIViRE A videD R 80200 d
tmsed ¢wo anisadoyyplet Mbﬁhlsma@ﬁﬁthawmhdm wehbeat image analyzer to

t ive .contrast

d t t 208 t
B e aflo 5ot 246 P Y BPTbE TR G i can be
' G@ﬁﬁtﬁd lﬁﬁﬁﬁﬂﬁ&%r@%@dlf@ﬂﬁecﬂy'tﬁﬁﬁ@%ﬁm &@ébt(ﬁm()@ video content

unprocessed and be passed directly to .output at’ 212.

 idetestey ab 2 andprantemetirgdaptiec eonties ogtltr@law ¢ Isladd begoted,
: zlgmﬂe%r Hﬁpﬁf%t%& %&%@%@9&% CRRS sﬂ%&ﬁq %Qm e&ﬂﬁl}]l\éﬁp\%g%gsoed and be

reant s ou SOomnme cases,

o giassed direety tum;dqmg@t xlandnhnpmle cmw eitlses ithiegvided dteain ik pecessed

- 30

vi deo stream can be prac for exanple, the
a(a%marw%@ﬁﬁ e gAY Pok terd emweautwgf%% h}é‘rsome cases,

- BhOGIass sthAnSUnindsrg M'cgﬁcﬁné%zﬂ‘ gm@e&ﬁquﬁ&l% Jd AR

the invention DFOVI for a I nt rate approach to

- prosesd ibyigfon exande th¢ a@@mve txattrastamntrel fitnsp el Fosretdeby cafesr

~for . . ) . . ) .
processing such as video window detector. In this way, the invention provides for an

integrated approach to processing a video stream that can be implemented as, for
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3 CGENSP193 exanple, a single integrated circuit

thereby greatly reducing the tine to manufacture,

cdsiNBf 1%anuf act ure, and overall cost. [0016]

Enbodi nents of the | nvent| on i ncluding the apparatus

di scl osed herein, l emented in di %I tal
elcganplem Hngle ﬂlttagr@@ mr@ﬂﬂt ﬁhﬁr Y Esat redueing iertane to manufacture,

f iR Emufa E%@é)fahd‘@{r&all +1 n conbi nations of them

Apparatus e odi ment's o the i nvention can be

i 0 6¥e nt Bdbodimenis ofithetiaveniongnadmipg deupparaan disbloyed herein,
enbodi ed i n a in eadabl e .storage deV| e for

ot ireplemgnted fggl.iajﬁ#ml@c B HE 1T cofpppt ¢, firmware,
SkePRaref ortlﬂ SombIMBSHS R REraRR! dif iR Herty oiathe invention can be

pr ogr armab € processor executing a program of
i irsplemenied iis2 tompeer wognafnedic gy eteodielisatmahingyreadable

oREh R 98P S RurePitbiof By S paE RS Rl nd el steps of he
adhnantidgearlpérfotriedifes prlogPRingablOpiobdsesr dxeQging AHrédtah of

are executable on_a programmabl e sgstem i ncl udi ng at

| EgEpctinng tfpp%&rrm%ﬁms @F thearneation by sp@“emgcpnﬂ@w t and

t f 3 nd
i g’él?err %@ iofs t %},ﬁ%a g{%? tas Og?‘{!&lﬁg%glg %g em gé ﬁlflgg%?d onegeoHSIy
[ hmne atendre eompuer @b gﬂaemshat areeex@cutpiﬂe on@prapeamizalelb system

ter ram can be Ienente in a hjgh-1evel
it R e R e L S IR
I ﬁlsﬁfﬁéﬁﬂp 6 bn RS cﬁfh%'ﬁgﬁstfut:n&%stb I £4hita §BMgd @s&ﬁy at
case, the Ianguage can be a conpiled or interpreted
| lenghomg énput doigy, asliptladst enemléptéslgmg an:b |c%putelb13romy1 can be
0 X d
AR5 ko B SRBE. e B S puggoe. o

| nsdskangiily onmadiiflc ng@agBG)fdersﬂm and @aghyQiake tHeE AR uMge can be a
and/ 0{ a random access nenory. Generally, a conputer
whampiled,oe imigrereieblapguagpyr e mass storage devices for

F(ﬁﬁ 7RO dqhbib 'p}&éssoéLifIaH OT @fc‘?lng[.qg bo@%egll%fa!l fnd special

such as i nterna renov
dpurpsse IMEIPEtBs oL (‘m&brallyiiaaksqesm avibh pedeoalindiusens and data

PN AT R —

fﬁfzﬁﬁ&e Qlfle QAo NQhak sloPa JIRIBPIEYs fot %hﬁg’ Hag fin; al%h\&@‘)ic&fmclude
exanpl e sem conduct or nmenory devi ces, such as

ERpgRckic diskel sueh assintemaibard disks iagé semavableatiske; lam@@p @n}tenl

el R, Spl® Rl AR SapdlbS Ripogying pmpute

fpm egm mgrm:mnbmd dutrpinkiate all égn\f nofi-vbladmenateecluding by
ASI Cs_ (app|ication-specific t egrat ed CII‘ uj .
[Wi%f] EXAnR @FC%Hu?tﬂrpm@H@mdmcswuﬁh A FRROM, Eﬁ%w and

RSy deaeds Hﬁgnetl%(blé}@ Ve Rah@asi hadd anikb En@l%movable

'underst ood t hat 'various nodifications nmaybe made
vdlsksountagnaﬂ@ppmttal digk$; mrodCERB OMb idisks. Asmobfshofpeegoingtdas be

tsllfgp gltglglgtgd 8?%%&1@(9%%?%%1}10 td&gfjg farpgﬁgazprcr)%pspgmﬁc 11 %egrate@ circuits).

[0018] A number of implementations of the invention have been described.

Nevertheless, it will be understood that various modifications may be made without

- departing from the spirit and scope of the invention. Accordingly, other embodiments

- are within the scope of the following claims.
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GENSP193 What is clainmed is: 1. A nethod of processing
a video signal, conprising: receiving the video
SsiGFMSP1%nal yzi ng t he vi deo S|gnal based upon a user
supplled set of instructions; 5 processing the video
SI i.n. accordance with t he analyis; and outputting
%F%@é@@@dSV|deo signal. 2. A method as recited in
C'la' M Jy A Bk Prolcbg r%@e}% 1 CORDELRES:
autonatlgglly pggtorﬁgﬁg adaptive c nfr st control as
requi r eeteiiig tinyjdebyignile  anal ysis. 10 3. A nethod as

ted | th
ot cot P VAR Biedidba Rl RsE b btRr RRBUR o SR gans:
requir ggbcbsslﬂgmeaia@by@qa in adoordantB WA theamaly@g bbed i n

claim wherein the proceSS|n conpri ses: if a video
VVI ndowohutiigdbe pracessievidenetignali ni ng a content type of
e VI i o iS.
ebls s R LI W R ProtGaIEc RS
rret h od antemagcdliyrprefdmbiyg adaptivocegrat ehtol sxreqiliredpif afy by the
ﬁg%at us for processing a video signal, conprising:
¥ or receiving the video signal; neans for
anal yZisngethH@ ayieeRQ inicidl1, %%1%% ﬂi@gfbc@ssﬂﬁecro npiRey: | ed
set of 20 instructions; méans rocessing'the
vi deo détgetiig dorprdivatos dﬁmmdewrtdomﬁ aapadsyeguired byl the ana1y31s
ans for tg% utttrzigl r %t essed vi deo. S|(gnal 7.
thod a8 %fga“% nGeP e YR HEPE P PR S BRESE: ng
conpr i Fasiiddeaindod e dactialBienCRtdnvirPes 4 @infdnd gpe Ga e Wéeo in
contrast control as required, if 25 any, by the
a’f"ilﬁl‘)vg‘ii%w lfseqwd&gﬁhtmatwwas recited in claim1,
weer ei g Ihé}ﬁocpﬁsox‘éa%e%t gglaﬁﬁ qu"h&%ﬁ‘[ t}'lg%ﬁ‘ﬁ)dfléjﬁerﬂﬁ‘h%& Bg Qg
co-ordi nates of eo wi hdow, 1T any, as required by
tim&gramhbxycsms 9 An apparat us as recited in claim a3,
V\ger ein the gq{sm ng r| ses: .30 neans for
Cer moRPRER AR G REFRESEE VigFO SIRALSRES { he wi ndow
i f re%bmctobaécmwﬁgtwhy&élgndlf a video window is
detected. 10. An apparatus as Tecited in claim1,
wher ei eahdonpphringibe video sigosl hoscstupgnianses supplicd set of

: lﬂgtﬁgcrn%gd circuit. 5

means for processing the video signal in accordance with the analyis; and

means for outputting the processed video signal.

A A method as recited in claim 1, wherein the processing comprises:

means for automatically performing adaptive contrast control as required, if
any, by the analysis.
‘8, An apparatus as recited in claim 1, wherein the processing comprises:

- means for detecting co-ordinates of a video window, if any, as required by the

. analysis.

.9, An apparatus as recited in claim 3, wherein the processing comprises:

means for determining a content type of the video in the window if required by
-the analysis if a video window is detected.

: 10. An apparatus as recited in claim 1, wherein the apparatus is incorporated into

“an integrated circuit.




