GENSP 195 VI DEO CONTENT DETECTOR FIELD OF THE

| NMENKPY5 [ 0001] This invention generally relates to

i mprovi ng video and graphics quality. 5 1In
particular, the present invention relates to apparatus

and met hods for i i
content, such ayﬁit)?éq qgﬁmﬁﬁmg@matu on,
present in a video i mage. BACKGROUND [0002]
Tel evi si ons, conputer nonitors and ot her display
devi ces exi st I n a gFEELD OF THE INVENTIEINdI spl ay
' ratios. . For,_exanpl e, .conventi

d
¢ efWhiL's ’g’%%%{w gragially rejates fompEoving g@ﬁge{u?grélﬂngs quality.
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w descreen di splays, such as theater or HDTV displays,
hathe typekd imagd corgent,) such epwideo,rtexti or. a Mixedsombinatipp,present in a
stildil WI der displays having aspect ratios of 2.39:1 or
2 WASQI4EE oover, a given display unit should be able

to display the great mul tBACKEGROUMNDVI deo si gnal
formats that exist. In order, for a given display unit
t ol 0802 aﬁebﬁvmmfa@ommtﬁéﬁommh and ather Hsplay foHace Giivhin 2 great

LR TR DGR S5, T, B EHD Boiion
t edibplaypimse amﬂ)( V33 : pr spext lratmg(hbteeﬂemefumtl |twes a stagdard display)
G b A0 S0t SRS 0 e
exlspéct ratr) THYRORL alBistiavAgs dighlays Habﬁ&ﬁ%ﬁ&tt faﬁi%s @fz 39 1or

transferring wi der video formats, suc

nmo%-85:4 qiylareovesrangiven displap upit él%hldabm@vlt: ﬁedlépluag theaareat multitude of
ias\ﬁ?é:o dséz?% gcr%mél@}ﬁ?tr eg(%\l.l iﬂ Ser f‘é‘ g%ﬁ/ ge ltdcl: lBary a format

afeas above a

- argher thdr ieown shtbre fothmitpvaiub ha:hhlqbasf ae u@ed. tombnek or extend the
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accurat eJ y, éﬁs mattes,. In contr p| I.I ar boxi n

Gfghe nammaive faemph Ao 1ogiques 1 Rl Bigiecting the
0 rﬂo%ﬁlﬁle ﬂhag@ i E@&qjglﬁﬂrfogéat%\%etﬁg hagre dl@l%%lﬁﬁl%lackemng
W descreen display. The original material s shrunk
arthe “gﬂpa’ewhenemOtlmgﬁinfmb@ﬁ ekists. wi descreen fr arre

' ver a bl ack. bars,.ar ed on. ._ei ther

L0yt Fef@bopnl Bne PRl i iBpdaing Vigef kiodf forkiats such o
stigm a¢ ﬂxof@équerd fORGLS while prieRug the drigihal ipearantid. alhe resulting
portion of a |etterboxed plcture resulting jn a black

boiidrerdigalay mystdnade maskedwrtt aets abeve andbselel thepigture area, often
I
RERPI DO B U HBh S B T Rl Gpeiin. o

as re e resol ution
onigdavehoximm geeneck 8% wileh videghthat wasmibt otigieally designed for

tel evisi | 1y "k th
| Rl o SRR e PSR dieplfy R orig L pratiighin shryngnd
c wcea)iﬂ tﬂé nﬁ&alero@ltﬁé‘wﬂeﬁﬁeémmwm Y& cdl Y14Bkbadd ark BRiced on

i ncomn ign is receiving. In the case_ of
c 6ihertst Lastly, there are sometimes instances in which standard ratio images are

presented in the central portion of a letterboxed picture, resulting in a black border all
around. This effect is referred to as matchboxing, and obviously wastes a great deal of
screen space as well as reduces the resolution of the original image.

[0004] Although a controller for a television display generally “knows” that the
incoming signal it is receiving is a video signal, the controlier generally does not

know the format of the incoming signal it is receiving. In the case of computer
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1 GENSP195 nonitors, or nonitors in general, even

I eSg %{10\/\/11 about the incomng signal; that 1is, the

m)nllt\lor oes not know whether it is receiving a video

signal (such as froma DVD), a textual signal (such

aSmBﬁlﬂfr% Br HRITGESR)gen@hl, @v&qgﬁ'lﬂﬁﬁéwﬁﬁ‘ adut Bt ifcoriRBGRmal; that
is difficult for thé display controller to know

how thomsaisor ¢res netknavhwhethewibisrgeaivige alvided signabépch as from a

oglsgb) gﬁ‘gieﬁéf}f‘??%‘;‘h ag%hgl\r/ae%oepgpgué‘gr To%%t mb%ﬁil‘ﬁlan% both Hence, it

0 rlS diffiedlt foFmeedisplhy tontitlecmSaiow fidw totsast pﬂ@eess alﬁemneomfng signal.
i mge content; that is, it is desirable to knqow

V\A{Q{lwﬂr t ﬁeoqdﬁg@eapiply imagg gpgrowggpnt(ejfefzqs; ch gs c@p@p cement or
SSREGHARLL ) AL G L0 i e BBtk W
piiklage bentat; that 1sbmﬁ§rles1rnble 0 Enovt Whethdelshle imbgeais farzdlpoeal (2 film

which .1 ortiqns of the i frane are eI and

kel eeeuRAar s (BT R1A] gp SR {Ta485) o i fhe case where a

ef il & G8lay ﬁﬁ&?er%)&ﬁeﬁﬁh:%xécﬁ ORGSR flf®er ddsBBIBko know which
Therefore,” it wou be desirable to automatically

d gtogtiorisod thewmagnﬁgme agoreaband which are syathetie guaki thatappropriate and
| nt nit. 5 [0007] Broadl
g‘f&?‘ﬁtdma lyoc i?g)igtlf g%""méﬂ eedg tE) det ]er m ni ngyt he

I r[ua[ns} C ont‘ﬁéﬁef@é it wBuld e debirdldiotshitondticaly détetrhiat the image

i mage i rovement effects such as. better pi xel

alqopteat ol iaspmingstesakil 2 displa¥ e contrast |evel s may

be acconplished. The invegihpiagep be inplenented in

nunmer ous ways, i ncl uding agp"a—rrsrh'cd system devi ce,
afpesAt usBraxihycspepkihgrthe aveatiinerelnbai to deteBpingngithe image content of

[ GBORC A BB TiBio ot e e G FROOR LT BfS DRt pixel

nel1begionfand @ﬁc@éﬁwlmnamercsﬂdrmfeszemaﬁagebes:ﬁcc@nphme The
formed of a plurality of pixels each having associ ated

piisesintion gambbimmenenfed imapracrepavavs ingluging 44 methodssystem,

u e
AR Bl il SRy SELL Bhodins or e
a invuntien arfdisouegd beloscks, 25 generating a | um nance
hi st ogram for, sgl ect egf;i i mage hl ocks, and,_u

| U908 n c elnrinabasimenis of he@asseantnyeation, ametho éé)r%aﬁﬁeﬁgmf"?ﬂa
?&.{‘né&g vhipe 0?511 ﬁﬁ&g%%hﬁ@ﬂ(ﬁ' a ﬁlﬁﬁﬁ{‘iﬁof ﬂiﬁé]?éé@hﬂiaﬂﬂlgfhssocmted pixel

ness val ue for each I mage bl ock may incl ud
ddemrbyiavilugting 2 smu@bdlembn@m e&l@nneanw umlun&ﬁf:tée vapgeeis described.
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r gph@saiy Llnlthiife Bktddian €hyseetdiifiaggbRckl, ahd | hlsingdhe
pattern of represented | um nance val yes, for e

Theninaage oS f@ SetpaRing aasplpgss value $on cach eeﬂqeﬁalg@teg image
blb?o%ﬁ ﬁ@t)énﬁﬁ%k PRaHSENAR: for each i image block may include determining a

range of represented luminance values, determining a density of represented
luminance values, and/or analyzing a distribution pattern of the represented bins
thereby providing a distribution pattern of represented luminance values, for example.
The realness values for each of the selected image blocks may then be used to
‘determine the realness value for the image. The realness value for the image may then

" be compared to one or more specified values. In various embodiments, the image may

- be considered real if the total realness value is greater than a largest specified value,
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- nBRagEIm produchighidss eRipRuterGedp

determ ne the real ness value for the inmage. The

reapMygoyal ue for the inmage may then be conpared to

one or nore specified values. In various enbodi nents,

the imge may be considered real if the total

r eﬂieﬁﬂﬁge mal be cossidrebéy@ithetib dMtha tdtalrrgalabssSARRIE leedthan a smallest
val ue, GENSP 195 the i mage may, be consi dered

squ%@ieﬂafalms akthe nage m@égwé%ld@mdlqueé if the totalgainggs value is
snmﬂ, E%Féd b&?ﬁ&ﬁlfﬁ and the imge nmay be

conS| m xed otal real ness value is in

bet(mﬁﬂh s eIh etdtee dmbpdimehtseﬂ theproeent irfvefiie, ah lappﬁrhlas for

enbadi nents of, the ent inventi .
o R atae S 2R o &h ympeh oBRedR ¢ ARG oF Ikt st paving
pl ﬁs@élhﬁe& Pﬁd‘el Birx 8y SvAa&th gﬁﬂaﬁﬂ diREBRASAEmRaNEd valAdsdf the

by evaluating a spatial distribution of |um nance
v aimage indescribed. Hmy@pmwem@udda enbansrfm diydimgdheignage into a

| nﬁurﬁlge? of gﬁ%%iblo&:%%lﬁéﬂs ged'lgr 1%15 ﬁlglrgrﬁﬁgmstﬁgr r'fPor selected

hl @ﬁasgg Ib&mkﬁ Qhd 36428¢ ﬁﬁdmmgmmnhhmk hist@dremiRadderhiific a realness
he Ium an e hjstograns to determ ne a_ real ness

usi

10”3‘5? ff?é eqquro ?ﬂ*e imags blosks. Meppml9e dgferpining aealpess value
f |

ror PRESEAES) RE’%%?’% SN et Hin R b PR Rt

r dpmisant educd meansfic detesthingyg 2 deritg of mpratetted hinminanpeavalues,

S e LSS S BRSSP 57 pr QR TR
r qﬁaﬁaﬁigtaaﬂstﬁbﬁﬁoﬁ PRtcADYf repreSetiteli RighiRarfbe Yhkied) Ybi S@mple. The

pattern of represented Ium nance val ues, for exanP
THepamtus s alsiachdy meravior deleraiaing:the scaingss value of the image

d t
e Fedfes P B ARRDralfNd 16y oty g AAfeg 1HAREB1ocks, as well
s eds emdansl fornagpatihg thesealacss weluk obaunedeanthe fimageiornmarr ngre

t he rF%‘L}éQjSS val ue obtained for the inage to one or

mePECIH P# ed values. [0010] In still other

e ] e NfrSstAf othé}eenﬂ{o%ﬁﬁéﬁts bR phdseht 1nGéHHBHt St Prédthm

20 pr oduct execut abl e processor for term ni ng a

r paodvetexegutabls hyfa mncc?satztgfer dﬂ@tmm@g@fre@lnpﬂs mahlemtf yn grhage

R R R R R S

| RpgR UBtritesioniof hanindfe valiEp of the imaEe B dd8’ritedd Tht computer
i ncl udes conput er. code for divi dl‘r)]g the image into a

the wagjelﬁ@rw%er of

e e BN A en tﬁéaﬁ%ﬂéﬂ;‘#?ﬁ?&‘fg%?iﬁg°fed image

t blagks, eandnumpater e@derfesssmgﬂiedmnfmnceehustmgcmm toeletermine a realness
sel.ec uter code for .determnin

” GRS ot P e RS rmetR D GBIl i aterminie £

C QaPEbSValGO R chell inste BIdBkHhAGindludé ahdputef cdRIHLSREHARing a

| um nance val ues, conputer code for determning a
deanse pfrepresented luminance values, computer code for determining a density of

represented luminance values, and/or computer code for analyzing a distribution

- pattern of the represented bins thereby providing a distribution pattern of represented

luminance values, for example. The computer program product may also include

- computer code for determining the realness value of the image based upon the

realness values obtained for cach of the selected image blocks, as well as computer




represented | um nance val ues, and/or conputer code for
anagMgp{s @ distribution 30 pattern of the represented
birl%% ?Eereby providing a distribution pattern of
represented |um nance val ues, for exanple. The
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code for determning the real ness value of the inage .
bavabes.uFompuies readelie medimy farstosingtheisqrepntersiode ixisqprovided.

9808 o pifer RIE a1 36{ et of e in B TRl blomt SFpPISE rom
t RRe folagEng detgiled descripbiva takeadh todnctionlwiésthe Gorgmytaeying

readabl e nedium for storing the conputer code is al so
prds4W@€s. [0011] OQther aspects and advantages of the

i nvention W | 'Bﬁ?@ﬁ%%ﬁ@mb}@mﬂbﬁ&whﬂ@@ ng

detai |l ed descr unction w he
aqoeig)any Theirfentiantopgther BithEeBE SORCEANdMdGMtages thereof, may
ISR SRRy R e e B3R o W ifnction it
uqﬁ@g&bg@@nﬁﬁgaﬁmﬁ@qﬁmﬁ@nt he foll ow ng description

taken in cog{luncti on with the acconpanyi ng draw ng

i n whi dHG. 1sheva flawehmsiidlugiratingwanagess of deierminipg ﬁgﬂﬂiﬂess value
precess_of. d ] g . P ppge

"ot a8 M Sin 5P B SRS of Mo fenchl il

i nvent iRIG; 2 Bhdwvs Zrepheutativeriapze Santeatbdieidedirge iagetdocks;
subdi vi ded_into inmage ‘g‘ocksy FIG 3 a shows an

exenpl &§- 32 O“fsr?&g"g?m oFy 1o8LiMA8G s an exenpl ary

real nesgaVab MR wR! AilexBinplabPreaiROCT M Eplof Sfthe hikbaigtedfreal image of
15 FI G Saﬁjl’n accoreé(anggwg\fth an errblgidi ment of the £

pFESedu ini avvenduiasrwittFamiedinkoief thprssapivanton;

synt hetj.c | - FI G 4b shows..an enpl ary real ness

val ue B’:@&%ﬁ&“ﬁé‘“gﬁ’%ﬁ&{s ﬁ%yﬁflﬁggﬁ’c image of FIG

4a in FGOLKIgR A dxBmphrerdan@iseilic pibt 6fthe pssosiatet] synthetic
invention; FIG 5a shows an exenpl ary_yideo-in-w ndow

i inges o Grain spgoxtapcioviily ar shptiaent ?fe‘éf RESEtYHEon;

pl ot _ofphs, 4R9RGhRkEHpKHARed fiwilddoihdggnge of FIG

5a in accordance wt n “enbodi ment of the present =
i nvent iF8@. 5b §0Gb3h exempley wabmistgdye plokef the hsspeipted video-in-

| s desi Jik I . Al L .
Buﬁ‘glgé(g’f E'B{i)g%tsclﬁgiﬁai lnéggqrgﬁcgeﬁglt&f?p ?rﬁéc?c}lp‘nlgﬁtr oefzﬁeg ﬁllggeﬁlg ?nventzon.
;?iflggl €. nlhd AYaklitds DGR N utlerdtE iEigitate IR SANTAls0, it

14] Reference will now be nmade in detail to a
pahauléd be andasstpodithatthe depictiens injthg/ Beurpoire At ©SEAHI e of

uhi ch i pet ASED HESSRIPPRN iF SERIRVES ENBUIAMTENTS

[0014] Reference will now be made in detail to a particular embodiment of the

invention an exanii)le 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 alternatives, modifications, and
equivalents as may be included within the spirit and scope of the invention as defined
by the appended claims.

[.0015] In an aspect of the present invention, 2 method of determining a realness

value of an image formed of a plurality of pixels each having associated pixel data by

' ‘evaluating the spatial distribution of luminance values of the image is described. In B




the invention will be described in conjunction with

t heym@dpiiogul ar enbodi nent, it will be understood that
it%IS nfi)ltggi ntended to limt the invention to the

descri bed enbodinent. To the contrary, it is intended

t 0 gy if ah HBAREAS iRy syBdtld 834 1eRRB1, BN mSfly real, it is video (or
equi valents as may be included within the spirit and
scohetohif theémagedisplayssoms of eachn 8ds “wixedh if digipbwiddunevenly, or

! 5 O SRR S R DR g s

f ofriag e ah IiteidktBodtdetdispddying Mmahy siadll Feahitvigeg oRa sp@thetied
pi xel data by evaluating the spatial distribution of

5 | ubsdkgraugdy Angample affgdnixgd gignalangeeenibsadynthgtio plegtyigpvideo

19 . : . C S T
{ oneaiane @yt nap boBll AR, panfRhiigR Hild e hidition, t
phok mort feal. hAnieragpledif 8 plidopsinseindow fsigaakdnay be an Internet source
"myxed”. if distributed unevenly, qr ."video-in-w ndow'
| § CElavRg PRO@Prvife TP iRs L af Application oy il Sprrunded by
M XRelack waRdw ofBack BRuAM dlsPlaSTrpainSelid &8oMios RbxdydsR8own in Fig, 2
many Small real inmages on a synthetic 5 background. An

10 ex dingfanamag Game 200 hrving ¢ rea) gifdep dmages3 (6 wik edges 204 and a
ph ' ragordi ng that has been enhanced,
pe%glﬁggﬁérk%gogwdrzggdom | um nance addition, to |oo0ok
nmojo@16jeal . InAdne exdopintengfandmapelfame fs meeidedatstgpnil2 araydisplay

be an_ I nternet source - displaying a photo Qr video
r B ERgEY %dé??%ﬁm digplay AT GHTRRIGT ARt cgngairﬁ% ihefynumber of

Egﬁorxﬁatk U@ELs 1193 BT, vABEICELR YR ﬁ%o?ﬂialé‘?ﬁ{ WReSHELNEE9:§ format,

ors or text, as shown in Fig. 2 10 ustrating an
15 i mgterf Hpthe2ioDgh fraimegs subdedaded/intemplurdige oLid@gaibideks 202. In

o€ Brssolird b bimily FAG R LI g o o Rlas  gysical
atdimefdion | Bye imkie tbldch%rdﬁi%m?&dantoq% eov S i Vidiohith@y/ BY way of

conputer nonitor configure n any nunber of fornmats
seamals, theame of 33 eolmns apdidQ spveeef imagg blpckyrpguting in 960

V\’irg&%‘fgtlﬁeﬁ'grgé%%@libé(esé ?1:51 > 6311 aSillp filto %ﬁ{/)w%l?flh sh&d ib%gﬁegl that each

frame 9s urall I mage bl oc
20 2@ thd imagt bibcke 302 hdwdchot bb eqgliane mbr needdheyoie dfegualnsizee In other

bl ocks. 202 is of equal size in physical I mensi on.
e ity o poes Pbcks Bk B cpafliR Bpritignte: BHS pter of the
C Qidpior whbrd\ByeaPimagR% @8 ieBted! he use of 32 col ums and
30 rows of image blocks (resulting in 960 rectangul ar

ib 181 bl oAE@)kIthiDé@lm?lwﬁﬁB Gignek ¢G;mmismg the chiema portions red,
1 b%,r&%t a?n% gié Eanen%ctraal%ﬁ%nglgd rﬂce) almgesiaq%af) go%%pr?s?ﬁg @1? E’%}‘I&%Ce

square, nor nee e of equdl "SIz

25 empbaibin™e nind twb RBromm@getibhOl lsid VayORe fiatdeihg RGB color space
exanple, in the center of the display or where a, real )
i miegal is sonxeped tep corespandingd U\ cplpbiitice pispiethgpminggce portion,

RSB 5 ABRbf HRFRNeISinNG ihfABe 613K TPudR@td pQMeBaté & fuminance histogram
~ instep 106. In some embodiments, all of the pixels in the image block are used to
generate a luminance histogram having a predefined number of luminance bins (such
30  as 128) each of which represents a range of luminance values. It should be noted that
in order to preserve computing time and/or resources, each bin of the luminance
.histogram may be represented in a computer memory by a single bit indicating

_whether or not a particular range of luminance values is represented. By way of




green, and blue can be transfornmed into a YUV signa
COogpNgd199 the lum nance 25 portion Y, and two chroma
portions U and V. Once an i ncom ng RG col or space
signal is converted to a correspondi ng YUV col or space.

si gkumhple,tallegic Unhapihdeafkhat abin is réprebétiteimtie Ghadeftfock while a
pi xels in an |rm‘%§ bl ock is used to generate a

| ulpgirdheiey Hidieadgythahthe particulap bings noy igpresericenbodi nent s,

al th ' ' ' 0 . . ]
oot " B 5 o B8RSR RS BEGngAG  B1pe pictina
nupdrticulaxf imagabhekaes inedsin(sene ltak® itaaayl BSpretmatile af use only

whi ch represents. a_range of | um napce, val ues. |t .
s h%ﬁiffcae o6 b P 10 3 prrdiarmage Blogk & FICESHHG FREpance
Ui BBto@RMsO ﬁ%é,%e a98nhaRbdhifb gldhis! AL ARATSr a %a;ti%ular

hi st ogram ma e represented 1 n a cConputer nenory

si imyige blsick, 4 huinanderstogmamtin gencoatedhfior abl, grasubstautiadly all, of the

B Sl TMRRE R R g oo
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| sthe pagssiodley in the inmage block while a logic 0 may
indicate that the particular binis not represented. .
[ 0§989] A Onsegh of the lyminpnee siogrames haygbeen genegyted, the luminance

S%&BE%HS%# Xnaglr)ed apgteé 068 B 8brSo id@teﬂnin@%rsb.%t‘?éild?srtdbution of
i mage~bl ock™ are used, T n sone cases It nmy be
prlefminanbé ecross the displayyd naspel dht enalpsiemap indinde findieg the bin

in a particular, i mage blo t0 gener at Bhe | um nance .
nitepisgting o Rebse) epieognied S Patitatira eding s B Paregting the
9686Ea 1§HedeffedIuBiHaht S VAIBE and dRGiRIhG o minbed BF BAR¢Ebetween.
hi stogramis generated for all, or substantially all,

of Thihportipnaf thetsinalykis maydwaised to ¢stimatmibe cange of represantede

B35, Bk MR S gk e RO conens

20

haitesehicianheiingedlad, is kdad thatris,nkadlee cdnteit ogs praiuasdthrough an

_anal%zed at lstep 108 i n qrder to,detertg;ge a spati al

di28eleegn diedal ssrording. I YaERusreRbaciments the denisily efroprrsgRed
TEimAALY Piiios'TR Yhd Mg Uil Y BICGdid 1nlSBRYE RABONinihts, the

t he hi ghest represen ance value, finding t
bidengitypnassksestingtedas a nonles of bisp repgeasnted outiod thatetel range of

1 BertireB a7 B i et aRy TR€Erellr "Gl A3 RBrosented, e

esidrotikelytine theingRe of reak MhSHR dted embbdinitats; @ thiad method of
t he i mage bl ock. The wi der the_range, the nore |ikel

! / ely
-t gealygnmanbe cppiayed haying iedo watkidae paticen of ipresgnted biat By way
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deape] theoft is mprekleny drit tHeuniapabloek isakales i n t he i nage
f may.. be determ ned. | n sone.enbodi nents, ,the 20
LUAE) T qohieand e SE mer G B Al eged BnalySis tools may

T BRHSIVEEH QHnaf tht PRalRER| offaA N 8abloclk BIRKhE BRMSShme at 110,
bins for each inmage bl ock. The greater the density of

b Byysvayey caaapleed scalehisom O to 10, where a 0 indicates an entirely synthetic
image block and a 10 indicates an entirely real image block, may be used to estimate a
realness value for the image block. As stated earlier, a synthetic image will often have
a very narrow range of luminances or a wide range but with many gaps in between. A
real image will tend to have a wider range of luminances with most of the luminances

in the range represented.




nore likely that the inage is real. In still other
n‘qﬁy a third nethod of analysis nmay be
enp omﬁ an ng to do with the pattern of represented

"bins. By way of exanple, if the represented bins are

Sp|e2d] OUtFigd. 38 and 9b ilGisthRe@GeAltn@gdaitPdd f¥ocdated ANGBimensional
then it is nore [ikely that the inmage block is real.

[ oomd]tlonﬁé adleidimensimabplobshevang therrealegss vhlaes obtained for all of

qui?gé t;l%nfsd ) ea? IeS 'Ith?% ot sms arI Eli?%c k i (ﬁﬂld«tat? lnto 31 Trows

f r ame3Béolldhfls andyaviveya héigledsastp Ira&lglr% B@ﬁlO&oBDQapxﬁsehﬁng the

ere.a 0 nlcat S .an ent|rel syn het,j i m
5 bI ffeﬁféaw‘éﬁ afg. ?Haaﬂ?ﬁ% dige At a% tyji hﬁ%@t%@ f&gyeréwtw
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t?’H OE%séﬁSthfe@"%ﬁlﬁel?suﬁﬁle fe%ﬁJeE’sev?‘a?ué’ﬁle eLa{sﬁg,gngs\%Sflland 5b

|nrag tated ear a synthetic i
of slmﬂaﬂawldusuate\aew;}emm Wmdowan@ge aid dssodiatad da‘se-dimcmsional

! gioets iy oo BOR- Rl SRRSO seieSRoRsleary shows

W thB & Sbrtidh Jfie i ke fiAfeS in the range represented.
6 GENSP195 [0021] Figs. 3a and 3b illustrate a real

i ni9§82land Adrl 13sibe aainass values epmmsited fon the enfiemianage &ms*fmay then

o SR PO S ofl SRS LlBer SR BN HEes o avin

Thgalgbsstvalhfedhsa %%M;:Z@h% fm;agmﬁza;ﬂme;h {od ﬂxg ;lrfeage frathe nmm? entirety. At
col ums .a Vi i, i

0 1 émasg?e téw?mﬁge Faehs of @m%eg%ﬁ@@m ea?r%tlﬂ%l #&g@lage

bl rﬁ&;ﬁbe Elbg@sfiediftcPRME TR riidBel 8f (Ibaft’egr?hleyﬁés%éhﬁo@a comparison

synt etic I mge an associ at ed ree-di nensi onal

r émhnea@stwaaluesspdabte andapt onmoa egsmﬁsé valugds. 5 the fealness value
simla ustrate a.vi

o Dteloigh ine b elCahush P ofa Hdelet TRES. P fiposq mayve

t h@nyidetea réal-iMhederhex aank of tHeithage ileal thiregkmallest Spemﬁed
clearly shows the real portion o ngefr ane.

[ O0GbuE} thedmagomay e CPW%@%WWG&M&BEW? ges yplue ﬁéthe image is

enhink éeH?ﬁ@ctEc‘i g;fgézﬁ%Wai §the Bfia ﬁ%%lf@&nsﬁ%gﬁx@é The

exanpl e e real ness val Ues ma
obspedifiehvaluesatsaé for omaipaﬁsdmnajabaf Bgedopreddtetnioed merghkers, or

frane, the i e frame inits entirety. At 114,
tﬁ'élrr{ﬁ’ﬁf %taé?mtaﬁag 21% content of the inage frame is
dgbex3y neds afltied t0RGBier, RYheRAsEbRinRiell iRdgdsDit ¢ Riedesiable to
nunber of categories based upon a_conparison 15

beletgamineiif heppixpd anages p yidearia-vopdow imags wich et variqus image

Vqlln fove eIlt %fﬁe%tsrrg Pgec‘ oq}nlég on %%@ﬁﬁée&ﬁ?cﬁ E}S}ﬂr(r)gggﬁdeo-m-

reater ar g S peC|
nmdndlxmr detectiirdaneble acﬂﬁéved ibly ahllgzing dlendistsibutadnief thé rdaheess values

e.s I s, tha Iest sp cified value, the
.rﬁrgé@ lwage Cloidhenags i displaghgnt m?%%@rqdéaf&w@wa
vahiiee Qfied fb%nhff%lﬁéo-m-window sugnal is detected, a better allocation of

_pixels may be achieved. As mentioned in the background, a matchboxing effect may

result from a combination of letterboxing foHowed by pillarboxing, such as would be
observed if a standard format advertisement is incorporated into a widescreen display
'f.ormat being displayed on a standard format display unit. In this manner, the video-

in-window signal that would normally be dramatically reduced in size and resolution,

may be displayed in a format more consistent with the display as well as that intended

by the source. In order to make such image improvements, it is necessary to define
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in between sel ected specified values, the i mage may be
CQﬁ%ﬁ m xed. The 20 specified values used for
conpari son maybe fixed predeterm ned nunbers, or
nunbers that are made variable. [0023] As aIIuded to

e%é écf‘%as of &et\)ﬂfeo%ﬁﬁo@fthﬂﬂ i%, Gtﬂe boBEREes bdtweén the Eéa'ﬂ ®1deo and the
desirable to determne if the mxed inmage is_ a

wsdntbemmbmkgm@nd i fagea bmmldamedge d@tpqswrp@ﬁﬁg 16 is described in

venent effects n r »
(RS B Penine Patet AppfiBlionoBE6d, A, WihdsdDEERLe by Neal
benatimii Apttidation Sl Wai NY563)464] ivdiich 18 ihdopporated hixein by reference
real ness values of the imge blocks in the imge

f il e entirgtyzfop Al pr@gsaini t configured to display a
dz@ vi gﬁ‘lglbgq %‘iﬂ ef no@e&’ﬂlQleﬂiF 'dQsc‘Pi'b@(‘ij %Mn%bé?ﬁi@ésu%e?nent need

ocatlon of “pixels may be
aciot Bwp&forﬂ&d nmrdvexqufenhe in alremnbvdikentouBy wax of example it has been

hbgx ffect [t f
”S%é:w SRk PASTHIRE B g™ FRPPAPBR 37 GHEFegE Rabpigient or
Gnatly aﬁBﬁ@d’ti\SﬁQwhﬁe BothRdis SmERbRPles@dYR! t i senent i s

|ncorporate into a widescreen di'splay format bein
dl[&(pﬁsdayedEmboémmﬁah@lrwmtm ingluskngtpe apparatus ﬁlsﬁlﬁﬁ%d herein,

t.-he v
Pt e getlea e il MR A, ok forifigs fardware, Srmvare,
r g6R@vie] Oin coﬁ%malﬁenﬁbﬁtbbxﬁyﬁﬁparmtua efnbbdidentsofahe invention can be
consj stent. with the di spl ay as wel | @ t.hat .i.ntended
i

bymp]@glegtfgrlg @ COIMRUSF BEosram Pragdiet tangh ied in a machme-readable
" %rr%%f&ﬁo et]xtecﬁt W%ﬁﬁnﬁ&léj olcBRor? alEMRHbAteps of the

ges o e VI that I's, the boundaries
bétwsaton tdrebe paformied bp aqnmgrmhmm};;mocteasqr exeruting apregam of

Such a.bouyndar det | on

dé%SE‘PFtB@}fL{P ger g‘ﬁﬁcﬁ?ﬂf : hod’clfya?peeﬁ%nngp m ! dete and
eRbadrhifith outpitd EnBOdRH&IS @ﬂhe @d@hhorb Mad\lﬁe’ilknplérﬂ@métg advantageously
Appl i cat1on Serial No. 11/565,464, which is

| HEORPATTROSEORBNET Rragjamethet €A esecutableon & programmably system
t Rt e B RS problaichlE iR cddpl 1B 1 i RAULOMEE
pafstracticas from,eandny trﬁnmdiam and instrottoohis nerat data Byrage yystdm, at

| be h t f
" Lo dnpit dSticerreie LGSape outint dife Eorh Sppyietprogem can be
f Qhp leﬂi%ﬁﬁéd%ﬁ’ﬁlhi V&ﬁ‘}?od@ﬁhﬂaﬁom cdibriéatel Mo grBfBTiYg language, or

resources L Enbodi mants of the invention,
| ntasaemblg qrhneac msémage ifidesireds antl ineanyicase, thedangyage can be a

Bﬁe ted in d| ital electronic circuitry, or in

n‘%ﬂ OTHAleIRES r%n/var e, software, or in

Ccpouzpat | Slﬁﬁlblbfprbé&mrs Aehale g iwap oDeinpie o tiofenictad and special

i nvention can be inplenented in a c]ig)uter rogram dd
pPPA MiGEPRPBFs§orafBeerally, # RTOSCTPRE Wi cplé(ga%dgqug ons and data

S EQh ARG %ﬁlgﬂgeﬁqgfy Wi QR ch@sapﬂhgﬂb REAlly, a computer will

processor teps of the 15 1nvention can
pichale wad ob;noae miesgstempaddices rfmwmmg dagx Elasy sueh dgvices lnCIHde

magnetlc cﬂsks, such as internal hard disks and removable disks; magneto-optical

disks; and optical disks. Storage devices suitable for tangibly embodying computer
program instructions and data include all forms of non-volatile memory, including by
way of exa.mple semiconductor memory devices, such as EPROM, EEPROM, and

flash memory devices; magnetic disks such as internal hard disks and removable




instructions to performfunctions of the invention by
op i on i nput data and generating output.
Engggﬁﬁgg s of the invention can be inplenented

advant ageously in one or nore conputer prograns that
ar giskex afdgheBloption dske! AU EDTROMENiSS hafof tHeabrdbing cal be
| east "one programrabl e processor coupled to receive

dasuppbementl by o m@pp@tﬁél iny AFICHapplicstion-spesifiq intpgraed circuits).
onfbopRb L hiRRE ordmpPaitaifon} S AL RRHEHFycHoen 1&RRHa

C ONPpdrthieleps, agw Al codideltoodi thitharend eddificatiorBingly-beauade without
procedural or object-oriented pro ranningﬂiﬁﬁgu%ge, r..

i ndepeEmedrgm dhe shrelnd sconertf (g veRtialle ShGoREFNER PG ebpdiments
c e Qﬁﬁfb Gapi led or interpreted
Ig%gagge.ﬁ%%eﬂgogg?ggﬂfta éabrbcessors i ncl ude, by

way of exanple, both. general and special purpose

m croprocessors. Generally, a processor will receive
instructions and data froma read-only nenory and/or
a random access nenory. Cenerally, a conputer w ||

i ncl ude one or nore nass storage devices for storing
data files; such devices include magnetic disks, such
as internal hard disks and renovabl e di sks;
magnet o- opti cal 30 di sks; and optical disks. Storage
devi ces suitable for tangi bly enbodyi ng conputer
program instructions and data include all forns of
non-vol atile nmenory, including by way of exanple

sem conduct or nenory devi ces, such as EPROV] EEPROM
and flash nmenory devices; nagnetic disks such as
internal hard di sks and renovabl e 8 GENSP195 di sks;
magnet o- opti cal disks; and CD- ROM di sks. Any of the
foregoi ng can be supplenented by, or incorporated in,
ASI Cs (application-specific integrated circuits).
[0027] A nunber of inplenentations of the invention
have been described. Nevertheless, it will be
under st ood that various nodifications may be nade

wi thout 5 departing fromthe spirit and scope of the

i nvention. Accordingly, other enbodinments are within
the scope of the following clains. | 9 GENSP195 CLAI M5
1. A nethod of determi ning a real ness val ue of an

i mage forned of a plurality of pixels each having
associ ated pi xel data by evaluating a spatia

di stribution of |um nance val ues of the inmage.
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155, Aémmoﬂsagwaew #miln

5 2. Anmethod as recited in claim1, further
CORpNkpieg: dividing the image into a nunber of inmage
bl ocks; generating a | um nance hi stogram for sel ected
i mage blocks; and using said |um nance histograns to
determ ne a real ness val ue fgpapash of said selected
i mage bl ocks. 10 3. A nethod as recited in claim?2

~wher ei M nrethadra{geterginms ¢ a@bneisw%u@ oeyamage &r@d@ff a plurality of

CRbs S S s oSS DY Y bl G GG

|no |soram resente
1 ibinfnanoelivalads ofghernedgher or not a particul ar range of
I um nance val ues %%I n the image bl ock.

HABPISer ei n usi ng
sai d | Yy eﬁﬁégeq%%mer@ﬂﬂgm&k@ real ness

val ue for the i mge bl ock includes determning a range
of repgeagehngdlunmnmmdn%ogtamfesselmedmme hingksigand

rhleglt gg(rjué;iﬂ%tsgi %Pﬁ?vﬂlgfogrepnésuﬁ%r#é a' da 1!e eJt/taﬁ.lc for each of said
blsgkkteamhngc]Qeterm ning a denS| ty of
r%present ed | um nance values. 7. A net hoo] ecited

cl airethoges regited i ¢lagn §aWHeﬂel§’rfhﬁHﬂfi‘£’é 1 s% 13te imgge
d%tlcfcrkg'ogg%&l Flgé\l ness val ue for the inmge bl ock

i nc e nal'yZing a distribution pattern of the
r épr es enmethodias seciteé irebiginp 2 pwheteingaeh tinstfithdluniinance histogram

pattern of .re ted lum nance, val yes. 25 8. ..A .

it FrgEeogied B 1 pudsiratiney Bither SRk &PaiEi tABeg Hffipinance values
V%fé%résénté&lrﬁﬁ&ﬁﬁaé&dﬂ@& upon one or nore of a group

i ncl udi ng the range of represented | um nance val ues,

t e deﬁnmetlyod@s receipd inselpied, Wherpinaising sai lymsnange histqggam to
0 Rl R BRNEl Rofthe 1R eelﬁg%%gydgf@@t%ﬁﬁﬁ ot
. as recite |nc ur rISI

deélﬁéar&feﬂrl@nhﬁﬁdzdmsyal ues 30 for each and all, of
the| getlogcksmth od.as rEmte

nmef
® cl ai @ Fespd ‘ﬁﬁlﬂl ﬂﬁ%ﬂrﬁﬂg,qﬁﬁlgtswg Pringnge Aistogram to

V Ak{dBsine a‘%alﬁék@ k}al%te Srathé 1Iﬁ§§ &ﬂ&&éjmbﬁa%edé%rﬁﬁﬁfﬁ%ta%enmty of
determ ne the real ness value for the inage A

me¢promdntzd lureinanesovalwescl ai m 10, further conprising

£ 3" ome Pl o* ERURF I sty T Sh F Rl 08 nis R o

determme a realness value for the image block includes analyzing a distribution

pattern of the represented bins thereby providing a distribution pattern of represented
luminance values.

8. A method as recited in claim 7, wherein the realness value is selected based
upon one or more of a group including the range of represented luminance values, the
density of represented luminance values, and the distribution pattern of represented
luminance values. |

9. A method as recited in claim 2, further comprising determining realness values

for each, and all, of the image blocks in the image.

- 10. A method as recited in claim 2, further comprising using the realness values

for each of said selected image blocks to determine the realness value for the image.
11. A method as recited in claim 10, further comprising comparing the realness

value determined for the image to one or more specified values.

10




12. A nmethod as recited in claim1l1l, wherein the inmage

I SrNyidered real if the realness value of the imge

is greater than a | argest specified value, wherein the
image is considered synthetic if the real ness val ue

of 12he AragRod 8s feeRed inhddinAl K Rletds the ifag€ isfdodsidwel we] if the
and considered mxed if the realness value_of the .

i nEgcpsvale efehqimage is sreates thaaq laigsetisppdfied salue vheredn the image
An; . riing r e I

o SRR S B APNE BT T e R KA  Snallst
haspaeificd sabe] atdombnpidered miatdiflike rahlessatalugofahe patgedd in between
di stri byt i Oﬁﬁgf | um nance val ues of the displayed

i mageetedispeciid ¥alUes- ot us as recited in claim 13,

f urs her Aﬁ%%?&rbﬁ;% H&r dei&nﬁiﬁﬁ@ 8 rédiess e bPs dfsfl&yéd"ﬁ%e formed of
into a nu k

r er of image blocks; neans for generating a
| uarbhsalde ofipizels gaeinhaving ssspaiated gixchdaje by Evalkatinganpatial

TS bl 8 BEL A SRL b TV FARGR I, S) BOLATS Lo det ermi ne

alness value tor &tted i mage

- bl pt:ks. AdappABuappacitdih dsint B3;iftutitbricBmpHsing 14,
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wherein the jmge,.is _divided into jmge 15 bl ocks of
equal spsans 39@%&%&%%@% npgheR dmpge bf)ﬁksm 14,

wher ei ' : L ' I .
Fopr esene At Totkchefitink MubiEhAoRSEerol Hr 0fe8E iboge blocks; and
i ndi catmagps\ibeudieg saidhinmoance hisiogrames kadeterarige a ofalness value for

| um papce.val yes.is represented in the image bl ock.
1facgﬂgﬁaﬁ%3%3‘#?@“%@9@%@'& in claim1l4, wherein nmeans

f ors.usi Ag aﬁpl'rﬂrﬁué ENHeBRETH cladfh 1, $thetdiRiRetifhagelsalividb@into image
real ness value for the image block includes neans for
detleslkwioicnepl siz€ange of represented | uminance val ues.

1 An i ted | pm 17 [

f o usi Al T nfech At i 1 Sl doen A5 TR

r edbtngam v adpresehted biyHebit ambetodet dc k nieand oftterape mdscafing whether

det erm ni ng .a densi af represent ed | um nance. val yes
2E0T 79t RO SyIan a8 of Havparce VAl If (ERTSTIReEn (i ghige pIock:
MerRns K appakdtls $AreitdddARIBMCE:, WhkRIPSeRY foPuslff 84idRkinance

a real ness value for the inmage block includes neans
f dristograml t detegminedi realnptsuialusrfopthe impge blpck ingludes means for

' R SRARALH RIS LR Rl e i LTI DULT O
pattern regrese e um nance val ues. 20. An
afdpar atAisaparatecastrecitddiin ¢laiint7] Sheroiemeans fohesingsdid ssinance

value is selected 30Q base on one or re.of a
gTERETRD ﬁaﬁeﬁame ﬁereﬁ(aa?ﬁg Jabe e smes l_élagi? Pl an Eagans for
V eldBiRinifd £ RN bF Yeppdseh @R TGRRAA &N e nance val ues,

and the distribuUtion pattern of represented |um nance
vdBues Armdpparatusaspesitedis cleml8cwherdin meayisdomwsing said luminance

f “Yis gg%m S dBetming 9 rgzﬁﬁgsrs Tallie B thé %’lnzrilg%sbﬁock includes means for

analyzing a distribution pattern of the represented bins thereby providing a

distribution pattern of represented luminance values.

20.  An apparatus as recited in claim 19, wherein the realness value is selected
based upon one or more of a group including the range of represented luminance
values, the density of represented luminance values, and the distribution pattern of
represented luminance values.

21.  An apparatus as recited in claim 14, further comprising determining realness

values for each, and all, of the image blocks in the image.

11
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val ues for each, and all, of the image blocks in the

| 8BRS %% CENSP195 22. An apparatus as recited in
claln1g , further conprising nmeans for using the

real ness val ues for each of said selected i mage bl ocks

t @odet eAfrhRRrdthead reaikddasn Slavnal 1uefurfher cdnisrisinp@eansZor uship the
apparatus as recited in claim?22, further conprjsin

maainess gplusp s gacinef sais! selpsteddmpge blocksio detcamins the Frathess value
f iLppge to one or nore specified values. 24. An
a%%%@lgsrﬁgé%s recited in claim23, wherein the imge is
cassi dexedppaeaths asfretibed inchdh 285 furthat cenprisingumeansegecdngparing
greater than a Iarges(é s&re%ci fied val ue, V\herei_ig‘rbvtli]e

i rthgEalness v ddemitedion hedmage 10 Ol S SRELLC PR

Ofygt he A4 dtSs A528itddNAR1 A PTRIvh&Rin the RAGES ik @nsiddrétbreal if the
and consi red mxed if the real ness val ue of the

i meajeess value off Gteicwge islgreaten than 2 tirggsbanerified valeywhereinghe image

OB s SR REAS A U Rl B b
f Qpedfledbalge, Rhikcahdidatediizddieihe reAsdss halvengthe image is in between

associ at ed@% xel data by evaluating a spati al
dissleetied specaedoralyqsni nance val ues of the displ ayed

[ e. t - ' 4

L7R0E, £l PO BSaR QLT B ioclSof B G
diregdliése galub ef b dispiayedimage foumdskeof aofluiatitigef fikds kash having
conput er, code, far gener.ating .a,l.um.,nance .hi stoqr for

s @Fn%&{ag‘ai Rlﬁaéigtaolbs[ %/@ ting Bﬁ%ﬂ’taé glsﬁqcpalgiop of R 1inﬁlgces Iug? of the

gﬁngg'e?t ograns to determne a real ness 20 val ue

for "each of said sel ected irra%e bl ocks, and a conput er
r @8 ablGompsdernregrem podidt agyreckied Walpm &%, fedkes comprising:

Comput SrBLASEARE Bf SRS Y EGL LT HnBLEb g ook

equal sb@gute? SoddTorpeticeatingralgmamanpe hidtogram forrselricted dmage
claim 26, further conprising 25 conputer code for
ré’ﬂﬁ“&ienti ng each bin of the |um nance histogramby 1

bit i nbipafer BSIMISLERE sAl [iinafciRbtbinaHisab deRfbiRe @frealness

| um nance " val ues Is represented in the image bl ock.
2 9alvedomeack of prid gelestedmapedlocks; andcited in cl ai m 26,

wherei n conput er c&def r S fd' ' e

hi st ograé’f?ﬂgg’yea ZradpRie ue unrlgéljrl gﬁ((gelgﬂgt\?}g %eﬂﬁ?g? e i mage

blhgck IWnipitéryiiesat ot bs roilel fnaaite? & whendin theamage is

range of represented_| unm nance val ues.
divided into image blocks of equal size.
28.  Computer program product as recited in claim 26, further comprising
computer code for representing each bin of the luminance histogram by 1 bit
indicating whether or not a particular range of luminance values is represented in the
image block.
29,  Computer program product as recited in claim 26, wherein computer code for
using said luminance histogram to determine a realness value for the image block
includes computer code for determining a range of represented luminance values.
30.  Computer program product as recited in claim 29, wherein computer code for

using said luminance histogram to determine a realness value for the image block

includes computer code for determining a density of represented luminance values.

12
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30. Conputer program product as recited in claim?29,
wheypidpiegnput er code for using said | um nance

hi stogramto deternmine a real ness value for the inage

bl ock includes conputer code for determning a

deBsi t y CompufP pRipeith pebduids it iX 2l S0, wh&emgmé code for
31. Conput gr p?ggiamgproduct as recited in claim 30

whe#ieg Fﬂlé dipinarge ligagramge detﬁsmn@ agghloessyialuedpe e image block

hi r

o1 FieRe2 0 68806 Tl ABBulH et Phe 0 FerkdlBAEd bins

d| ﬂiefebp ypedvading atdistfibutivin gahemﬁhémmtﬁdubnMce vileeseby
Vi dlgg a di strlbutlo patter repres}elnted
‘nantBmpyier Brogram g u@b@?ﬂﬁ‘fl %P arh Phergicthe rralness value

: eﬁl bRkl Basi3inth Bhe oPRRFEh LBEn RAIESe YRS L rdfosented

sel ect ed based upon one or nD a group 1 ncluding
t hinnange velfues,elm égwity efireptasented huminadenalyes tand the distribution

den t’ef% re (ﬂent .ed Iumgnance val ues, and the

di 8% BWS Iﬁ% HYEPRRASF VRS esent ed | umi nance val ues.
3333, OO”UblmpﬁteBpﬁ@@ﬂgﬁfdQ&lﬂétre@ﬁ:dﬁﬁ elatiR 36] farttbpddiptiing
further conprisin 0 determni & real ness val ues for

e aderminigs aealness valupeior geche ansl alblod theimage blaeks)in the gmage.

Co t | ..

U her CoRpOet BISR Bl LRl L el 26, A Gmprising

I eainiess codé fmsxsfngrthemalnesn‘ vahadsdosedch of ead |sda(;ted bhagekdocks to

determine the real.ness. value for the inage. 35.
CHARTTURS (0 SUBET BrORGEIEESc  t ed i n ol & m oA,

fugg he fc&ﬁﬁiﬁl&f ﬁﬂo@ﬂmﬁlﬁro%&% tré‘dite& ‘Pkg@lafrﬁ’ R4 CRHRS doﬁﬂ:risﬁm%
real ness val ue deéterm ned for the inmage to one or

motospsigrs spd¢ fad comiparing theeal@sapelue detsroimed forthe inage tagne or
re 35, wherein the image is considered
réék&§$e+ %§¥%g€%ess value of the inage is greater
theen a (chaﬁgﬁslt propedi proddct ay addited inkleing B A, wheeinBgendgs is
conS|derS ? hetic if the_real ness val ue of the

f

i rregeidsred sl tidhe realness valugf the Spagsys graated dhapn Wegestipgcified
¢ %ﬁied%glglﬂ'@hé %a d 1stcB§s1ﬂc§f@& ?Eﬁ'%l%tﬁéa}f e rQJlntt,SE Qaluk BRER image is

is I n between selected Specl val ues.
less than a smallest specified value, and considered mixed lf the realness value of the

image is in between selected specified values.
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