GENSP196 'VI DEO W NDOW DETECTOR BACKGROUND Fi el d of
t hesghyipgegi on 5 [0001] This invention generally
relates to inproving video and graphics quality.
Description of Related Art [0002] Tel evi sions,

conmput er nonitor t @qh;a ' ist in a
great nultit udew pm es ng}g@gpgati 0S.
For exanpl e, conventional television displays have a
4:3 (1.33:1) aspect ratio (hereafter referred to as a
standard di splay) 10 whi | BAUKIGROTEER di spl ays, such
as_t r or HDTV displays, have a 16:9 (1.78:1)

as ol the Inve e are also still wider displays
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m@ggggmmmm_,i gnal formats that exist. In
ot B2 1 s G ot GBS ki abissin 2 great
arguMineié dfdigpiiy sides Qhd B3peBi@tibd) @&%xﬁﬁﬁl%?éod@@ﬁﬁ&lapfﬁlevision

the nonnative format. Many of these techni ques involve
prdifRexsihage e U8 (Innhaspecs ratipeerepticrireferigd fqyasmstandardrdisplay)

o] [V L. SP i Fackeni n ) .
ORI Pk Bt LY BRUA Bied 180 1.75)
L edspent barbol. Mhetsart BBo BriH et aaliglayshaniak aspdchtios 6£2.39:1 or

Vi dfi formats, such gs . B 16:9, to nore square formats _ .

w8 L pMOSeRWeT: Rty fedisp Yy Ppih Fhoxidlaq-4bls k digplayrhe great multitude of

I 834Kl il forfhaté tHAQxE: SR M5 h g@ﬁldﬁgﬁ 746 %ng aef rmat

areas above and bel ow the picturé area, often referr
t oth thendtsovibanativedormatpyarioas taghsifeés,are asedrtatshesk ot extend the

ARl o R oAt Bme e e Vil give projeating the
dedh@iRe inage initse 568 €rma® offdANE n@ i caliyl 4lefe se@ply blackening

display. The original material is shrunk and placed

i ihe Teapsn Where neimageinfpramation €8istst r ane while verti cal

bl bar i i.de. I r e
CIESUS12 T Bl B A e Bleds B delSierhlerFige LR BT s

| made o maressqparedomatsiwhile bheewant thabrigintl dspect 9dtica The resulting

| etiterboxed picture, resylting in a black border all
arBiEAdIs gt rclicde meskedogt e Deved HRH HischiFgg arca, often
a | Fﬁ&i’ﬂo%%lléék\'?ﬁ%t 68 nford hERkateldCA mesS & EffArasP ?ﬁﬁu‘- B8xing, or

wel I as reduces-the’resolution of the original Tnage.
[ edodow Toringfipnecessitatesonten; videodthatesasenot ofiginally dedigned for

amount of . display real estate. 3Q.may aciuall.y .not b
VPSP is SR o o es i iy, DaRal sy f Shront and
aghosdhé fiddle bF trekvibedceten frab wisikewalical blkR befsk@placed on
the presence of these blank areas not only. reduces

t pighes side. Hrehermore theraare semefimesiastgneeyiimwhichpiandardaaiio images
V360 eRRATE #ITR Rt pottion of a letterboxed picture, resulting in a black border
all around. This effect is referred to as match boxing, and obviously wastes a great
deal of screen space as well as reduces the resolution of the original image.
[0004]  Therefore, in some instances a substantial amount of display real estate

may actually not be displaying any video at all being used to merely accommodate a

~ black border, for example. Therefore, the presence of these blank areas not only

reduces the size and/or resolution of the original image, any video enhancement or




GENSP196 ot her processing would in effect be rendered
US@E%?SEPI% the blank areas resulting in inefficient

use of conputing and/or nmenory resources. [0005] In
addition to acconmodati ng a displ ayed i mage having a

f opiNBE probebkink SwoulPin ¢FRdct b’@rc‘h@eﬂe@ Qsdlbs8 Ph f6 BISHKEREAs resulting in
ot her situations where a video imge is surrounded by

5 HelEmeny ugeel m@ﬂﬁmobmeh@%mg@d in a non- vi deo

M SRR N N T SR S S——

( stisthatise @ thMﬂfSﬁIa%creeﬁ Mottger BRUAIRNS whiAla Wié®indgdeqt sdesunded by
contr ol buttons iinformation icons. [0006
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SRR PREERRPR o 5RReln rf Ength B tpuchhs o

i nWemddven typd barder) thmt bfiem inch;dlem goﬁt:mt bhmm’; omnfm'fnanhnz icons.

o5, 58 4B s PP BT e csono

|r@dgggbmw§§0@1ﬂ%Wod system device, apparatus, or
conmput er readabl e rredl um Sever al errbodl rrents of the

i nventi on are dlst-

)] ] Wy

e LJjren met h det er.m n|
vf@ggbﬂf ?699%1%?@ t&\e Hyention Eﬁ!ﬂ %%,togg gleqocﬁlon of the
desiged mlﬂétﬁﬁvlﬂd%wclﬂrardlﬁﬂa}fbldﬁmlag‘e TIRCRVMAtRG dah B8 9mplemented in
frame forned of a plurality of pixels each having
agBRIreHsSHRAYS; Jeludingras aanﬂh (FYSEMyRviee, APRATatES OB 6PBPBigT

r{ﬁ:}gia@le @Arlgr'anﬁgergg% ﬁlgnv\% I?:?Hi C%alaégf@dlkwsged%elow.
aF[DOO&]I maliedne dnfisdiasit, o ieied offderiniiling a fodatidiess a video window

di vi the2 dlsplaylnto plurality o evaluatlon

r &% %j 91 adiznlayotereeniig descrbed thatis spmied ephhy: despivipg yideo frame

S

c ol AR cechl FRASICO (xRl Elroup of which are

a@smlaeeﬁgmtba rttalh ana«ged abvidingdbewideo ﬁlameémal axanmtmn of regions each

n(ﬁll ig?lluaﬁs no&cllmp d te%frggggl]n d)%el]% Zﬂ?ﬁher%lwdmg the

mhyp@aynﬁt@ta Iﬁﬁmfamwaﬁ&ﬁ ARaRER @ﬁdh EDVRELH BlhRleh Mp}ﬁ'ommately

25 processqr for determining a location of a vide

wthfoﬁﬁwed}l@meayéﬁgmsﬁan& desieagtings pigpl coondipate ewwp@ndmg to the

PQUIATIALEEL L BELIERT SOUBUL FinsU ALl BEEh kbl

hdeterginad &Dmcanmdssmt i@bt mlmraoa og theupaldfmagdi ch are

a oc at h e, uter code for
i) eﬁﬁ@ﬂ@lﬁa ’é’ﬁﬁt ComBuEr P grpeprogpchesgryple by 2

: ?Fd%eé%f)r M'd@ﬁnhﬁﬂ#&gﬁ)%aﬁﬁpépi(hﬁ@é Ao Eis dﬁﬁw 4 P& SHATBRPlay screen.

pi xel s, 30 conputer code for further ng the

d Tbﬁ betypitar prograg) pﬂ0du¢ttlycludess>ma1pumr icode foe mcangmgmdeo frame

roxi mat e
oRPef gl B8 PR R Bp e Mo T QS P BF which are
CMOﬁaﬂ&gtvﬁt}p?feﬁﬂ%wge Aomgmité dobie f\daididlgi tBvides fan@lifito a
as an edge o
number of gi"eglons each of which includes approximately the same number of pixels,
computer code for further dividing the display into a plurality of evaluation rectangles

each of which includes approximately the same number of regions, computer code for

- designating a pixel coordinate corresponding to the evaluation rectangle as an edge of

the video window if the evaluation rectangle is determined to encompass at least a




the video window if the evaluation rectangle is
Q%] NEpRg to enconpass at |east a 2 GENSP196 portion
e real imge, and conputer readable nedium for
storlng the conputer code. [0010] In still another
empegioi®Tihe @A iBRRA M Smplfer Q&Hﬂﬂmﬂé’dﬁﬁl forlsRERIEI RS chthputer
a video w ndow di spl ayed on a display screen is
de§@¢q bed t hat includes: rreans for 5 receiving video

e B0 i apBipBt Bt B P SRR aeaion of

WI vhlea wisddw dﬁpﬂ?ed @ﬁ?ﬁﬂﬁ‘pfa?rscﬁbﬁ/ {steBgtitiel @hat ist@qd k! BEs for
|nto a. nu regi ons each _of which incl udes

5 apfresRingy ngw freme forgied of ambaplirof psieiéefra§h haviag asspejpted pixel data
f uﬁ%tgl? dFwhidi 49 aE%Et@lagédZ\g Clﬁx re%aﬁ]&ﬁ %hlqwbﬁ u%h%d%ﬁg the video frame

eva ion rectan es
apint@a nnebed of rbglensem:h of mihxﬂrlnolﬁldeﬁgjpmiﬁmaﬁhdhﬁeaﬂs number of

d | d nat e co respon
oAb S e BRI S RE oA ke
W gitR\Wf whidhiacleed apkd:3atcBring @%3 n{lﬁb%ﬁéﬁbﬂ? dnd fheans for

enconpass at | east "a pOTtI on of the real I mage.
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ke | e
dee RESEa D PEAE Bhall iR relaligh B d P 8 sBtoniny st
15pattiomofihe redDEHEE. PTI ON OF DRAW NGS [ 0012] Figs. 1
_aﬁggz show a representative video frame from which an

411 ha{ithy asprstsandadypripeanpd dhe inventionvatlieeomwe appaent from
erae dliRAh ﬁétaﬂéhedn%s@f 3en i gﬁgﬁﬁknﬁ lth ﬁlesa{&gmg%g

representa Ive eva lon rec e real ness va
cahpwnmson to a predeterm ned real ness val ue threshol d

i n accordance with ] venti on.
[0014] Figs. 4 - 7MM§M¢§dge of a
Vi[dep2M NERY | Bods QEHVQQ'?@[ﬁeseMaE% Hlleb mﬁ'fyﬁ‘@ﬂtw}@éh dlnage

i nvention. 0015] shows a zoonmed i n eval uation
r deviggdses in dw@km@l moxﬁanw with az smbodiownhefthe cufvenhm

o JUEFS PUrig 23k & PesaRpfPe paluiion feqtal RIS value

Vicdgpaméondow Iﬁd@mﬂﬂh@q@aﬁe@n&me\mﬁeﬂm@ irefRefliaNBWvitRfan
the i nvent i . DETAI LED DESCRI PTI ON OF SELECTED

FESGS F@G&Wﬂtl%ference will now be made in

d
SO, outape bl SO 0L 1 i AR
dmathi amgesnbodimeéret of the invention.

[0015]  Fig. 8 shows a zoomed in evaluation rectangle in accordance with an

embodiment of the invention.

[0016]  Figs. 9 and 10 show a flowchart detailing a process of determining a

location of a video window edge in accordance with an embodiment of the invention.
DETAILED DESCRIPTION OF SELECTED EMBODIMENTS

[0017]  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 fo the described

embodiment. To the contrary, it is intended to cover alternatives, modifications, and




the invention will be described in conjunction with
th%lﬁ@é’l{l 8“' ar ~enbodinent, it wll be understood that

I'S not intended to linit the invention to the
descrl bed enbodi nent. To the contrary, it is intended
to
cqi sl Ba7 BE W ARIca TR o plrLARd e of VAT As defined
scbpélea{ppcrhbdwhmmtl on as defined by the appended

0 ener st | . _
ﬁi‘ﬁgﬁl cq’e.ge eral }%%eat@ﬂﬁ@@gt %@Q}p}m (ie. 410 f‘pzvemt‘ﬁp%s index) is
behkél% be WBEY SRS reds mds'uy “dafik mdsﬂlm%hdleb Kehdrefore. a video

vi deo. Therefore, a video 5 wi ndow ca e identified

5if wmq@m ttandw identified if apgboh afthegmage kdvang ¥ wilativielygtigh realness
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r eﬁ‘jtdﬁ)? gs csolnf:% g;ia%(eghﬁ a%FC: gc % nia{jrl%%q%g gf-“&%‘? glrtﬁaégol%gﬂﬁlrggult%ge&ta is then

s egdaedhed nimticheinRbllyCfl hYarke vididvastrealvesgadl i6Found, a similar
real ness, and if found, a simlar operation is

pefResatiands performeddn psmalleryindowrasennd cagh af e edzes of dllarse
of reﬁ:{&ﬁ%l:eb n o , E&ﬁﬁlﬁg ﬁy a f‘eﬁoﬁlﬂ{)ﬁ]of &%%élgthhﬂﬂeﬁn ing the the position

resolu one prxe us rdentifylng the po
10ofcthe edge. ddgeprodess sapbompsatcd anofom asepesssay Imerdnf toemamtam a

as.necessary i er to,maintain a fix on the edges
ofﬁ’fﬁ’éﬁkﬁeagésﬂ’/ﬁhﬁg €0 "3BT 1t shoul d be noted, that
t h[@ow gy enty PBuldbeRedd, Blat Aelihvé@tidh & mbie bR WH&Fkhe displayed

deo wi ndow i s set against a synthetic background, or
a ‘deVymdQst wetvigaigst 4 synthetio backgroundy ot baskgronad hawing little or

obhveistBie B hu B biot RGPS BRGrpdl raafit i been

Wedatd, sbiart @dbddimetietBht ib Pmcﬁmy whadli saftedfor k& tinleQs@aluatios of the
of the various edges of ~a video w ndow are_ established
bylosations Afthe vpripusrdgeholy vdeawindogiarg cotaklished by forming

%gfu'aﬁ&? witldoWRGrotind8Re g)ﬁmaﬂ% ikstioRd of e Vl@éﬁaéd%ég 'i®¥ding the

oWs | nto approxi mat equal 'si ze region
e\@xhlratiomgiridows nmalappmlmﬁtelymu#i sirfe regiens, egalum‘mg the realness of

th d f het t ff
L ot SR Fesbonshine it OF Bthetigiest s iy R ety ana
esfeRMimhg I B0 i elraitioh B6h efchAallysynartic | 'td"es@éhtlally real in an
eval uati on, w ndow. |If such a transition is detected

t leepluption windiowh |1 sushaeamsision hndetected; tapadt i highdyipeabghle that a
' %/1&6%%&18%%%%13%&% v%\f hlfﬁ'é é\% a\ﬁ'oﬂ g\qmlc‘v?ga%] il pr e% esuppﬁsmg that

resupposi n eovmnowe ére
t raamdeblmndcﬁw edgesgeptdseﬁts thetteansieiah fmntlsyntheticteraahind vice versa).

Eﬁé‘e ar e%(?éjgégaléon EPJ{%\I%"}’?% %‘!V%J\}n W do @E%m?}gb;{oé A Sluation

S wARdRFs Bdled Qﬁdrgﬂhg ze Y et VAR ARG R asteR hESRd
resolution of the location of the video w ndow edge),

t neselution of ﬂm&pcattoercdtthmwdecawmdem&, hendn ek Uideraiaon, a

d d,th d
PR e Lo IR On adn % BURSE ] e pRekiRe R el i
okvdliRidnvindows Bivd eef 6dstd. amd location of the transition is noted and

saved as the best guess of the location of the video window edge.

[0020]  Fig. 1 shows a representative video frame 100 from which an image 102

.having edges 104 is displayed in accordance with an embodiment of the invention. It

should be noted that it is contemplated that the image 102 is determined to be a video
| image (i.e., “real”) prior to any determination of the video window edges using a

_process described in more detail in co-pending patent application entitled, “Video




saved as the best guess of the |ocation of the video

Wi ©Bége. 30 [0020] Fig. 1 shows a representative

video frame 100 from which an i mage 102 havi ng edges

104 is displayed in accordance with an enbodi ment of

t hEohRMEDkco:r By Nedlhaving Applieaiddsd-ReNol 11/583,009 i ted b
cont enpl at ed tha% ?he irrgéakeﬁfOZ I's dete?m’ nega’to 1kr)1ézorgorae Y
vi ederen¢aiidis eptirety for'al garpopesyr@mue it is dateyminet dhatitheaimiagn 102 is a
f v i ) [ w d i bed .
0 VHQS ik eﬁle%@eql?l\éygf)g eﬁ%ﬁfs#érl cgeg?rgrﬂ?l?nrg%ﬁ%ﬁﬁrgﬂe% & 5126 3nd location

I n nore tarl in
entf the etlieo iMage D0 2b MR D te Gaupl SreDRI0SGEOS nurlerNEadgions R
havi ng Applicatjon Serial No. 11/613, 009 incorporate

3 pysachidedigdnd Bxels ner sidemespestively,ovhess pach of tessisgionpinctudes an
i1 . . o 102 | vt N .
oA OB AR 165 18 SR T cion, e
si rgicmnd dre esstimed to bé squaee xogitae (1 AH)y ¢het€fdrdy yhecisplay @ is

T Y 50 B BRTESh Sl iy B S o

of ratibg ofﬁﬂid@di%}j e Sefe (VRN RIthBER betegiGiuel , nunber
of pixels (Ix J). For the remainder of this '

10 i 9933k oidnce tiee display BOBhAR heee dividadrin the appoeprisgrmmaber of
| B R it T Sl G el Nombalhe it oot and

nadssigheds pabiess hdéit TacedrdingB. dh $id @AY entitlimea] fheeealness

(MKN) number of regions Rmn. 10 [0021] Once the

di B¢l cambe determyped fogapaticylar segior by pying hei chawcististie r

oft ko . . R . i

b RRLp PRy PR Tt BBl h I ARLAR AR, P Flriance
15 i nswibTticacoasidiengivith alssnthbtie thee foiepardald adiegiontR. wohkl result in

real ness .i.ndex.T can he determned for a particul ar,

- dBFE By bk fyiened RrdReR A Te: AGeRRgelr e Tfinance

di didtrib@itn Mhé RIiRAR s doRdisRAt with atrBg iA88E thdderealness index T

enbodi nent, a |um nance 15 distribution consistent

ni(eensisteny mtithet rieal imageleweud ba aprgneadda therregiegiFonlnfomsul d

r . : S . e
o tpotighdbis, iy PRI, BRYARS NES Roib B BB U con be
20 t hwsed wgirovidRmiose G@hess piveight 1 thdseaegiond clhssbfil astrbglfon :
real ness index TR (consi tenti3 wi.ith a real inmage)
WOOTYPrSELy: Haase gogdens ong sreﬁéw #R In sone
e rr‘e . .
P e IR P Bt AR B SRR B 081 gL 182 fas been
mogneovedrledvingsonlyhiegtided windowswlges H04)nenceladlshe fageahsdshave been

S Rlenb ey DT et PR SR SR B et . i
25 Obemdr@td that incb§ofL& a BRI RdmBaso MBS Rgidr8 TON¥&ARistent with the

l eaving only the video w ndow edges 104), once all the
r 8igf ghthe 1&P¥4Y§d peage 100-theeby mageizinierte pobebidify that all or

r slf‘ogfaﬁil%l‘é)?gi 81?1!%1@ g%ﬁ éﬁé’lﬁ%e?gp’ev&ﬂ][ %ég@%lhd&&’ 1@1I tﬂ@te{@gatgon rectangle S;.

rect ang i ncor por a
mhxanywase) enbethe efalubitor egiangle SRhaobhsnsie@inéd, afltthe fdggons R

included in the rectangle S| have been identified as being either a synthetic (Ts =1

30 andTg= 0) or real (Ts = 0 and Tgr = 1) that is then used to characterize the realness of
the entire rectangle S; using Eq. (1):

. I.J
Eq. (1) RealnessValue(RV) = Z @xTi,;

i, =1




si ze of the displayed i mage 100 thereby maxi m zing the
IFl Lty that all or substantially all of the real

| rrage (}3 will be included in the evaluation rectangle

S1. In any case, once the evaluation rectangle Sl has

beqmerteh i186 imadd whibRAELALOPE R wl 8thdidgtinid e%?ghtmg factor and

rectangl e S1 have been|dent|f|e as being €ither

sy s kcthe eyn(tl'rfglcﬂnTEg@ Wemhdng’ Ifacforb)) Ooee the a¢ah(e¥s Va:lue)Ré’nfd:r a

of parh?ﬁﬂla%e %t%lﬁl}aéi%P é%ct %}%?s glﬁg{' ﬁe&acggt{eﬁl)%atgc?ne?fr tﬁ%aeaﬁless ratio
( 1jIRRewdimeEg. (YpiswalcuRtad Y co Ti, GENSP196 where
co is the image wei ghting factor (|. ., (ORis the

real image weighting factor and cos is the synt heti c
5image wei ghti ngE§.ae) omaln&mtidmmeaﬁess val ue
for a particular eval uation rectangl @ S¥#lRII/R
cal cul ated, a determination of the re#fness ratio
I:‘1@02”3?' NOmbfle dé%}lbé& eﬁ%(ﬁﬂieﬁf &b realhks rhidd Rﬁeiﬁbllaﬁt'é§ the relative
azrrzs . 4i =1 [0023] In
deproppisiod 0§n¢a@>m mﬂtetwtr@onss@nlcoms@scéby memRafruammm@sgle S1.

g8l i, BEABE P b A PR
extheehtre driplay ated DOV heidh§ aﬁﬁﬁgﬂfh@ hElehden MéHrbaiakbghe video
rectangle S 1 enconpasses the entire display area 100

10+ hetndpy easempassigethateabimagsd 92 is wckuded.f Irthe example of Kig. 2, the

4 O ATl 8y 0 8 e

r aealoessRR)uei (svhedpialthit oastehaa SS)thded by thef suadrhatiomeof all the realness

I
LS SR entda eviltn oo tsgEERRBER LT el 216 TM RV eiving a
I eehlAeE Yatid/RRURSal 1810410 e[nmt id&ﬁ RvahiIRh R evafifation Géc@angle S
(which in this case is M x Ny giving a realness

15 r sncempysesemy thegeg image W,tthmrealm@%ﬂ ratia 8K wilhesequakto 1.0, or
e I
AU AREl A Bk AR R b i i
orrectm@e B8R bDherefotes imodet h;e:reeermllhd the featiby obﬂae@ﬂgas I ajf the real
ncl.uded in the evaluatjon rectangle
Iglr'l gﬁ’ an erahve SFOERS 1A @FRPRR KV RGTE tege PF%ﬁ'afb‘? RRyjg evaluated
e%& %01%9&69&0 h Fe-&&&lmlnéd%h&ﬁzvahﬁrlnﬂkﬂ@df‘é%eﬁﬁ@@ E?ee of

i's per ormed ere the realness ratio is eval uate
20 amﬁlwﬁpﬁﬁb@rqableas patien R ismot epul tomr@merdhmaﬂme)re-detennmed

SR Vo o SRR Y Bp G e 8P i PR par et From e
P peeviRisei Alubtich rebfahgl‘éfm Gy\stdelsad 1ddaton, FoPERMple, as illustrated in

eval uatl on rectangle S, is generated that dlffers from
t f&gs. 3 — 6 in order to account for as many possible sizes and locations of video

windows as feasible with the processing resources available. If, however, the realness
25  ratio RR is greater than the threshold and greater than the previous realness ratio RR,
then the a stored realness ratio RR is updated to the current realness ratio RR.
[0024]  Once a final evaluation rectangle is determined that approximates the
location of the édges 104 of the real image 102, the approximate locations of the four
edges of the real image are then overlaid by associated measurement rectangles M
30 - cach of which is used to evaluate a particular location of a corresponding one of the
edges. For example, Fig. 7 shows four measurement rectangles 702 — 708

encompassing each of the presumed locations of the four edges 104. For each edge,
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previ ous eval uation rectangle Sn-1 by size and

!oqﬁyggqgﬁfor exanple, as illustrated in Figs. 3 - 6
in order to account for as many possible sizes and

| ocations of video wi ndows as feasible with the

Pr af 8848 defectioh PHice@Sre Y ertiePbit as iustBRUBY . stulaﬁrg, in this
realness 25 ratio RRis greater than the threshold and
gr exanepletaeplumpavipy smmeion eftheesinessralessprrformersfor ganh of the

a : rati | curren

o SPRBES R Sl A dishlen AR B, et IR sl fish o of
Ir e titeapajhess ifvaluée f(ﬁ[j:ﬁé:lﬂ@ﬁihé bﬂ?m’xlﬁ ;g @mitplmé,ethe kdubness surrrllmation
ocation of the edges 104 of the real inmage 102, the , .
_appsﬁas*a Ba et g ?cg%%?retcﬁ@pﬁr&dﬁo e OB OFdee Lo degermine if

| MR BhSrahkiEiBn %ﬁ&éeﬁlggmﬂéﬁcaa%a%m*s ¢ HE@ PHIsHARA that that the
rectangles M 30 each of which is used to evaluate a
papaerition o theldispdasied image thattismptimpluded imgthe maleo fwindrew is essentially

edges. JFor exampl e, Fi.g. 7,shows fqur neasyr.e .

" et Sinide. 658 M Sigg'or ficoidr 0ty 14 o B dptEHEd by noting the

pr ReatigCof the ahnsditsh ftwbdtsyhidtic 8a0RS1. 1@ 4uchPiraBR is noted, the
GENSP196 an edge detection procedure is

dge, . 6 6 an .
caloritian ke tignsition 45 ppegt tedform a pey. mepsureiegt rectanglgithat is reduced
P PP 0SB el Sy, o eaion

t his camered wntuniltthe measunghent 7é&2anglanis a prétetaminedtsithatflocalizes
al'hﬁ?f .the tileal ness. val ues for, each of the col urmf5 is
coftpreseiion phibe cat WERE aprRisterminedmetzicgichras ong giielofAn

t NQueldtiBocddifte SOARAERHed @ut%ﬁéhr%ﬁg,rif ke REEREInk Sesources are
determne if there is a transition between synthetic
arpyaflehde, fosilhthe edges using rosurmeide suramatiomfor hhgzongalredgesthereby
of ' i e al~4 S not included in the
vilaé%ﬁﬁ%]%g%%%(zg%gg%%ﬁnggﬁ £Oj'al | synthetic, then the

eqoe2sf t Fip. VisHews wiladeharl Odaitial airodted €00 @chcbyrdRsde wigh an
the | ocati gn of the transition between Sént heti c_and
r s&rbodymend of thednyendion; viceprdingly, deeserocess 804 begine a 903rby

Ofreéé?ﬁné éﬂt !f’ Eg ﬂné%(}iué?g% 4 r.%alfiﬁ{aglé Bortfont APG@S gﬁ%e%@é]%)éed image

rect ang ISr i'n sl as conpar é
prigdivided imteasuwmeree of ragenis@ad kavidgapphixdmateyy theBeme number of

- et R Eoqcs SatirehiEeetans itroigmalod o BFnB St chbea syt
| 9g@bh 6Na Rl fafonedBD08 hhévalpitioh SRR AN E@fafée(h]s a minimum

(such as one pixel). An equivalent procedure is also
calzeileercdad thep m,cmffeé ampmber ¢f regienpasta 93 Prgyrealnsea vadessof the

ar . avaj . i r ow i se
SRR ad B A WS HSE lSH 0 5L g e or
edeptenskbat fofm tHeeevialmagen 1detinglc0 QR3] 1 2Ffthe Rakhbsaali is greater than
f1 owchar rocess 900 in accordance with

detgiling a ) .
af DRt S ralnq%ﬁ Galig Henthostoredrealness valug is wpdated with the
PERTES Seatits DRYL 350 Bf a7 cRiMer C!'agé:@dnﬁtop % d%séytdﬁg b2y Ghere a

i mage having a real inmage portion.
didefpimipetion isegpsled0ali svaliatiodeectinple lmvabedetriedf Iff dlggvahmtion

elae%PanE%\s/ have GOt becn Lrlqa%f ﬁllex tﬁehs?zesoaﬂﬁe Q\lf'la ua%ron%ctangle is changed at

918 and control is passed back to 910. On the other hand, if at 916 it is determined

—

that all evaluation rectangles have been tried, then at 920, a determination is made
- whether or not the realness value is greater than a threshold realness value. If the

realness value is not greater than the threshold realness value, then the process 900
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pi xel s. At 906, each of the regions is designated as
beigpgipioger only a synthetic region or a real

regi on. At 908, an evaluation rectangle at |east as

large as a mnimum size is created that includes a

NUBRRY otBErwiSs) cOftPol 39 Pasid B1922 whdr& BleippfoxYRhtd §1z9 fand fRation of
eval uation réctangle is determ ned based upon the
nathgrr@al(tmaaelssgw?heu c or real) of the 25 regions

- oi0768 "VarE WP EL Ao B R op Sttt b Pgptrivin the
I egppiedmatedbobion e ste®f ﬂiﬂ%@l@nfa@ébfh&ﬁﬁshj@t&@d | At926,a
updated with the current realness value at 914 and in

ei MRRSUTQREN VRt i defiged aroyed theppgnaximpiedecagion of the real image
d I
SeLHLAPO8 oo b Y RO RS9 6530,

nothe begionstis dedgnadtdibas Heiveg eihzea ofal tdgioneoral syathetm reglon and at 932 a
rectangle is chanﬂs %&ﬁtt 30 %}. :imd control . is passed

el PEC L 601 e divuition g deathess Xeltigs of the mcgsurement window
dejs @efdhifdd bhraty S@h kheSyARhrddF R YefiBRE BRABkRES tnéﬁr%aaﬁ&ﬁent

tried, then at a determnation Is made whether
orwindewt iHd 9das detsrminationss imadgritthersris a transition hy the distrdbution of

L SRR T SR TITL ENTITE S (e

9Gfien donfioNEkS€edebadi to 932) efherdRe tHQibERE 006 stb?§ sed tHerther hand
922 where the approxi mate size and | ocation o

r Jhp tapHden was detgetediat P3dothen atrdi s the dogabian pﬁﬂw.@dpqmt of the

t NenRABA %&01%QQS QoMb & @focﬁﬁor? %}Ad 46 %.tJe e‘ffﬁ'n{hgloh R€made if all
approxi mate |l ocation a d sl ze he rea

p naeaswaie;zt wirglosd hawt b&daried H atiensasuement wmdDWS\lvavesnot been

g e 040 S i CBBE R et R el atstored

d lmdqﬁﬁhtuma@mﬁqga eBstrol A pA3EY bRREH 99 otheRfisé B4ARe btdred
de5|3%gat ed as being either a real region or a

s;l?ﬁ 1 of theapidpping Afithg meagrement windavde designatad asrtheosation of
e\l@utl on of real ness val ues of the neasurenent

WI n(?o is determ ned based upon the nature of the

r ¢g|i)2);r]s t Babodigmamts dfeheri@snti@iyailudify thengpavatudidistded Rerein,

det e altlonls de i.f there is a transition in the

dicag ?B’Bﬂ? PERntse In digitplrleciropiy qreyitny, pr inmppyter hggiware, firmware,

t 53w hdel &n cbﬁl%fhaﬁbn@g’iﬁthélfn ﬁ éggﬁl'é eftbb&iRintd if th@iR&ntion can be

made then control Is passed to 932, erw se
t Imapbmut@dsn QOOmuwpprogfmn proeluct th&gib}yaﬁlmbodnefd ia a machine-readable
i tion t.ect.ed at hen at 938,t

34
| Gl e KRR OR A Mool Pedioer gRe it iemg of the
am@nﬁmw@dﬁsq)drmw B9 a pReErahmIBR pRodteice eRbdbidihiz Q"prd)é'am of

made if all 15 neasurenent w ndows have been triéd

aMstragdions @ RERrIRgEoRs qfab@nﬁsmﬂqmé@rppemng@n ltlpaetrdaéa and

é%%eté%lﬁl Gt eg{ﬁ%ﬁﬁﬁén‘?%‘l&’r}b oca %‘Yb!rﬁa?lat% ﬂ‘gﬁ&-ﬁ rﬁ%& deantageouﬂy

paseecr ek compBR? prﬂgh&nsmhamrabx&&thb(m $pﬂfg&dnmable system

| OCft Lon fagtgfl;]]%eedglogdlgoegl LIPn %&%@%QS%OTHEO%?)PCB%{)T? CnCtelVG agaoavr\idl S

30

instructions from, and to transmit data and instructions to, a data storage system, at

~ least one input device, and at least one output device. Each computer program can be

implemented in a high-level procedural or object-oriented programming language, or

~ in assembly or machine language if desired; and in any case, the language can be a

compiled or interpreted language.
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an edge. 20 [0027] Enbodi nents of the invention,

in ' he apparatus di scl osed herein, can be
ilﬁﬁéﬁﬁﬁﬁ%% in digital electronic circuitry, or in

conmput er hardware, firmvare, software, or in

CONBOIRt | OSitle brBEord AR kA0 i
i n\rgﬁe‘?grﬁon can geels |Srrp? grrent%tdﬁfﬁﬁgtagg*np Ee’fbog{r %%{égarlnand special
pr pugose macrgpiokessersbGeiaally, b proaessoh wikk recevdatitmctions and data

stqrage _device for execution by a progra | e .
or JoBLEppd-oplymion Ahdlereasendgm afesSoBmATE ey ogputer will
peidcdidERsheRY nfor® hRA9E AOTIBL HESVIBETBLHSR g 88 Filkls! fikh@evices include
programof instructions to performfunctions of the

i niagnetisrdigks, sprdrastintagpabharil dpls agdiremayable digksomagrietmyoptical

UL A T ek B ARSI s comptr

pr poyeedis inshatti@isendxiemuhéelbdealdforms prf agi-201aE R BeraySt Blluding by
i ncludi,ng at, | east one progranmabl e processor. cou

. | ed
t o VA% CEPRATRIG Semishadustoripememy devises SR ERRHOM, FEPROM, and
U1 AR hEmBAR! FevARE; thAsefit Qlsk® BthlaS intlrd Eg? %lfs% 3% removable

system at | east” one I nput evi ce, an east one

10 oudisks; mignetoeopticaldisksp aplICB:R PM disksnAagyrofltlee foregoing can be

15

i mpl epent ed ,i n _a. high-1eyel cedural. or .. . o
o BRI Y T BEBROIA Py AL, GRBlichtigp-sproifi ntegppled circuits)
or [0D29hi NeA hanBueemplenti®®dtioRs of ARInidAtiBA NaFedi@n dbRSibed.

| anguage can be a conpiled or interpreted | anguage. 8
GENSFBISJ@IGF@ asill suundgrteodshaicasions modifications maybevagdewithout
ex o) I ial .. purpose,. .
BB 6 AT B B0l SRBE L eni BOGRdipaly cthen nbodiments
I nae mittiin thescapecbitthé followingtlainisad- onl y nenory and/ or

a random access nenory. GCenerally, a conputer wl|

i ncl ude one or nore mass storage devices for storing

data files; such devices include 5 magnetic di sks,

such as internal hard di sks and renovabl e di sks;

magnet o-opti cal disks; and optical disks. Storage

devi ces suitable for tangibly enbodyi ng conputer
programinstructions and data include all forns of

non-vol atile nenory, including by way of exanple

sem conduct or nmenory devices, such as EPROM EEPROMV

and flash nenory devices; magnetic di sks such as

internal hard di sks and renovabl e 10 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).

[0029] A nunber of inplenentations of the invention

have been described. Nevertheless, it wll be _

under stood that various nodifications my be made

W thout departing fromthe spirit and scope of the

“invention. Accordingly, other enbodinments 15 are

within the scope of the follow ng clains.




9 GENSP196 What is clained is: 1. A nmethod of
det@rkpigyw a location of a video wi ndow di spl ayed on
a display screen, conprising: receiving video frane
formed of a plurality of pixels each having associ at ed
5 PWVKstlis dairfedisgr oup of which are associated with a
real i nmage; d|V|d|ng the video frame into a nunber of

redi ons Asmethogrof geteamininga legation efppiidsa windemdisleyed ame display

nu l.s; further dividing the display into a
pl E?%FI tyrdg#-léﬁ‘l 7al uati on rect angl es each of which

|1 8 C Id ud esec&ppng)mdmﬁaimc fbﬂmﬁadatﬁ‘ﬂiﬁ)lﬁlaﬂﬁﬂj’f piteld gwh Gaging aﬂﬁmated
esi.gnatin coor di nat e corresponding to the

Sev Qf’ifzfigﬁﬁ gir@g% ‘gfn‘glP 5‘@ agspelaferykith £ real gndg%ieo wi ndow

i f the @ralaihNdESHLAR Qlt@ a'nﬁn‘ﬁi)@lt & r@%gg edcl o?'&ﬁ'@(.gpﬁéﬁdes

at. |l east a portion of the real i1nmge
r e@pproginiately the same, number of pixelsp desi gnatl ng the p| er

e e duger SREGRR G RuIR, ht for T o sh Aloh R Bhon of

ch am&mnamuaw@paﬁmha&fy thB Garh& Bfbér FsediGnsNan®i t her a
real imgge region_ or synthetic image region;

10 get er ni APSGatng é&l#ﬁé§@0rdmat¢éﬁoaﬁan1ﬁém\ﬁalthmwabwnon rectangle as an

r eE(F 'y s vidBS wHHIALE 'tl{BgeJaﬂﬁtlgx‘? ?Ae P:?Tnge \éﬁletgxgnr ed Fcp&compass at

eva ion rectangle to a prede eal ness
thlreesmcpodtlmad)ﬂhe réal nﬁageet hod as recited in claim 2,

]::_\\L/I |t EZ{ {”‘Jﬂe SI ng]tgi linsctl@peg pq?ﬁ ngcfelﬁlygﬁatmg tile pixel coordinate
pr esieds ﬂﬂlﬂi},e@) th@ é{re{l@a‘ii%ntr%t & (NS Ak Yilled Wndow, A

eval ua?(l5 on rectangle is greater thana predeterm ned

3 si ganpifgs: t hen zoomi ng in the evaluation rectangle. 25

4. A ne [ Ia|m3 wherein the zoo
"o the- SBfedpiSich BE etef Bibima0rs gl Bfad iR r o
&sgaﬁtlﬂﬁchh&ge&‘egiouatl on rect angl e; and reducing the

xels i cor d in evaluation rectangle

nunber
comrens‘?ﬁt%l’g‘ém%gtaﬁe qlpgss Ve e@ thesyaluatien witapglet andyl e
Si Zer Wy anlﬂ?'@ﬁé RAMe@Svah G flidevatus ?bﬁh@teﬁx\g f{ tlératﬁ}gﬁetenmned

t he real ness val ue o uati on

20 ¢ erealacﬁglt@es}g)ltﬂl yelugreater than the

- 25

30

3. A method as recited in claim 2, further comprising:
if the realness value of the evaluation rectangle is greater than the
predetermined realness threshold value and if the evaluation rectangle is greater than a
predetermined size and, then zooming in the evaluation rectangle.
4, A method as recited in claim 3, wherein the zooming in the evaluation
- rectangle comprises:
reducing the size of the evaluation rectangle; and
reducing the number of pixels incorporated in evaluation rectangle
commensurate with the reduced evaluation rectangle size.
5. A method as recited in claim 2, further comprising:
| if the realness value of the evaluation rectangle is not greater than the
predetermined realness threshold value and if the evaluation rectangle is not located at

a last evaluation position, then moving the evaluation rectangle to another location.

10
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predeterrri ned real ness threshold value and if the

?%E'i@% rectangle is not located at a | ast
eval uati on position, then noving the eval uation

rectangl e to anot her | ocation. 10 GENSP196 6. A

meghod asmER6d hefbcitl f ) Hér?%

real ness val ﬁ%ﬁ%\/c g%%p%{sﬂe% cal cu %{lﬁﬁﬁ%ﬁfmﬁg&l%&egv
vatempridgsf or t he eval uation rectangle using !J

Real ness V

N e et eincst e RV b irsvebeBebisetmciylng
processor for determining a | ocation of a video w ndow

di s?phlaygd’aéw(EVﬁFsEcayTs,mreemTer@rrpr| si ng: conputer
code for receiving/=video frane forned of a plurality

of "o o ompRER ol PR RRGABE 1P Hibessr T ierifine o
C oReationrof i el wihdbheadisplsed ohraaﬁq)laﬁceeea adrﬂmgin f

regi ons each of 10 whi ch i ncl udes appr oxi mat el

sane nufRBRIULGTCOEE ke receidngiden rfraemfgnn@d off wlurrilry of pixels each
diyivel sJJﬂﬁe&'hﬁ@# mb%ﬁo‘ﬁp%fw 1Pdrk b¥soRiardd lﬂ’fjﬁétaﬁﬂnage

rect angl es eac nclu es appr oxl na
same n mduqmteufoode fpraisdingdhempide® frame digto faarunibes o@ﬂ:@idnn gach of

a pi.xel rdrnatec rrespondi ng to.the eval uation

- QWhich eliles amprogngtlely e Yoma T GF HABW 1 1 ¢ he

eval uatdopipuié €had Hr Fuitiser d%ﬁdﬂgttﬁe" drbﬂﬁﬁnﬁ@a%ﬁﬁm@%? Svahbation
| east a portion of the real inmage; ‘and conputer

r esefangles epshliofi whichrineludesi apgrqmatcbrtp@r same umuber o regions;

Conmput r recihted in.claim?7

aher oi RoEpedBdR R ARHELs R o TG SO ftPhdding o the

C mvalesm@cragglre@s ahedgyef theavides wisddvaifthesvadsatiohee@algte is
he,vi.deo w ndow, conprises: 20 conput er code for

crri&%trerl.te PROTREhaIJPast R BOTHIOR A e 153l IMSBRGATSI t her a
I ;
rea Hﬁ%ﬁte&%ﬂd%le?ﬁedﬁnﬁ%li%ﬂg%é H&ﬁ@g&ﬁ%}d&?} o the

conput er code for determning a realne
eval uatGomputerqiragrginegrodienhds wsitpdiinedaiond evliaein dloewbasignatng the

3 R AP B RO B G SR or B v

pl’r;ﬁﬂd@mc@ﬁ-@ﬁlﬁe@ as recited in claim8, further
conpri si ng: nputer code for zoomng in the
eval u atcmﬁureé'é@%fgr gharactenping eash oé the regiongagpbeing either a real

image region or a synthetic image region;

computer code for determining a realness value of the evaluation rectangle;
and

computer code for comparing the realness value of the evaluation rectangle to
a predetermined realness threshold value.
9. Computer program product as recited in claim 8, further comprising;

computer code for zooming in the evaluation rectangle if the realness value of
the evaluation rectangle is greater than the predetermined realness threshold value and
if the evaluation rectangle is greater than a predetermined size.
10.  Computer program product as recited in claim 9, wherein the zooming in the
evaluation rectangle comprises:

- computer code for reducing the size of the evaluation rectangle; and

11




the evaluation rectangle is greater than the

pr%ﬁ:‘% isned real ness threshold value and if the

eva ua%‘lo@rq rectangle is greater than a predeterm ned

size. 30 10. Conputer program product as recited in

cl ai M 9 coMBeier atiel BFreARANE Bk duthbel 6f pik¥R itk bdRhted in evaluati
rect angl eﬂgonpri ses:r_coé]rrg%ter ccfgfg ?%lr ré‘gﬁc nget F]neev vation
si restaggle dommensiicese Woth theerctered lcwaluativeh re¢inglENER196

cogput ef~ ¢ for reducjng the nunmber xels ..

" dbr poF el wRiapm i Shes S Rl ARG paerisipe

t he r edusgutereddédbt MOving ehaarahRitich Z&tankle to GABMEE BEation if the
program product as recited in claim8, fturther

coFffess Yrjue oktbasutlerticaogeange isnsy errgter Hiandbepedeteanined
[ CREARS BirdsBoANRInd iPAR el Alatdn EOEnel2 id FRIGKERS of Bhdif
of the evaluation rectangle I's not gr%af er AN thé
pr eddwationipositioneal ness t hreshol d value and if the

' le i I d I
o Kot FORPBEEPREGRT Protet R iadr cibdy HPBILRtemines 2

I efgalRsh ValuCR ¥ Bniprisidier ein determning a real ness
val ue RV conprises: 10 conputer code for cal cul ating

10 t he r eattimpriencadg domrRaldubating e rsolakssataluerR Vifor the evaluation
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rectangl e using Realness Valye (RV) _ ous x Ts, i,; +
awRBcihle ukingl Réaldesd Vae (RY) 2BPaY atsus, fgr gt erm ning a

| ocation of "a video wi ndow dfjgpl ayed on a display

screen, conprising: mnmeans for recei vi%g video frane

f obdred On appasptys foridejerpinipg & locstiemefa yidee mindopsdisplayed on a
as j pj . a a group of which are associ at ed
w@%ﬁgﬁ%cg%n’ Fﬁ régﬂéfeans for dividing the video frane

i nt o a mearsdor wEeivingivided femudfoomedvbl £ pluralitg bfpiesls each having

approximatel y the same n er of pixels; meanps for
fLﬁ%??f’éqI? plreloiate emup ey Fﬁ%sefnate@mﬂa? Foe) e

eval uathehs ECdidii Ede vRRE Fradfe MY £MmhhG!|0#98ons each of which
approxi mately the same nunber of regions; and 20 neans

f dncludesi appeaximgtely the sahe gewbetiofgixelcor r esponding to

the ev [ ct.anal e. as. an_edge of the i deo.

it o PR O hurb AP p8 s FHI R P hipali o el op rectangles
ereacipisehich indleds tapproRiihitel9 thddanid @milkabf tdpRER; ankd. AN
appar at us a% recited in claim13, wherein_the .

desi gndR§aRY Ql}f@%ﬂﬁf@}g a piggk ornde erespaREng e eyalupion

?‘f@ét&i@l(j: Ao & P USAISwiIBwaFHR Qhlubtish cffifle is determined to

encompass at least a portion of the real image. _
14.  An apparatus as recited in claim 13, wherein the designating the pixel
coordinate corresponding to the evaluation rectangles as the edge of the video
window, comprises:
| means for characterizing each of the regions as being either a real image region
or a synthetic image region; '

means for determining a realness value of the evaluation rectangle; and

means for comparing the realness value of the evaluation rectangle to a
predetermined realness threshold value.

15.  An apparatus as recited in claim 14, further comprising:

12




25 wi ndow, conprises: neans for characterizing each of
ﬁgﬁy gs as being either a real image region or a

synt i'C 1mage region; means for determning a '

real ness val ue of the evaluation rectangle; and neans

for compph@r bosningdh ’El%se%al‘ﬁ@ﬁbi?re‘a{an%ﬁ% &ﬁé%eﬂﬁésb Wye of the

rectangle to a 30 predeterm ned realness threshol

V akvpduatios regtangleisgreatershamsthe pridetednined céadinass 11'4'¢sh01d value and if

th NSP196 f
e R S T R o
evaﬁ uat Aﬁmﬁpﬁﬁtu@ﬁg reRited ir0elgial B3, wieadin thezdehffleirttheeRthation

real ness threshold value and i f the eval uation
r eECHAGICCOMPrigesaat er t han a predeternined size. 16. An

appar at jg ?e‘élh&ﬁ tlﬁéh%é g\?&lua%ﬁrrgét&%é%naoom ng

in the eva ua Ion rec
reduci nopetuisefos fedlaciaf tliehmndm ofi pixlelsnnafoepdxareg li® pvalmdion rectangle

means for redu t.he nunper, of i xel s i ncorporated
AP DR magrd gle i h the reduced
evaf uat ARQ ﬁﬁ&&@%%&ltéd #clait/ 14 ?ﬁlﬂib?@éﬁlﬁhk‘iﬁ as recited

in cl a|m14 further conprisi ng: neans for novi ng

10 t he evamgansi fghmpméhge\@lua@oa mme tocmathenlochtion i he realness

15

o PR e £ iR seu I o BiFRE R AAEP i fotrdingf tpatncss
vathtsshelddaluk ahtl ¢f thy @l aladtioditedtandl @ igiod Idcatedalt a lla€ atatshtion

at a_last evaluation position. 18. An apparatus as
rquStt@H in claim 14, wherein the neans for deternining

Sr rq
P RS Y B BRI 1€ SRSt dreminin
r ectlaerglvelugR VigomprisesReal nessVal ue( RV) = Eak. Ts,

IR Trﬁédn’s for caléulailtmg]tﬁe realness value RV for the evaluation rectangle using

Realness Value (RV) = Z wsxT8,1, )+ R xTR

=]
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