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2 TP AL 4x4 Tz Bsle] A= 16709 22 gXE AMEE 5 9l g2 d2A, 5709 X
S Ty AHEH g3t 49 2 Wx], 2 Ty Fodol YA st A Alo]=9] A5 HXE ALE
g Q. A delA, Zyde] FEE, Zdde 95 AAE sk gE Zdde T R T o
dez Bagtozy, gxE AT & vk, wEA, dXEL, Zdde AARG A FHAEA ZAH U
= Hr}.

ofofg]ofel M o] grel dAE

A2 FAZAE A7) (1600 EF, BA dlolTo] Hoj m dele] A2ty
2 dolE & Agald, A98 e o)

= %
s e oty TRE AMAA ke AlAtse Ve s AR 3 e
2] zpzte] g AtSES 4w oY @ AR 252008 X3 £ Qv kAR, d¥
A& PAZHE AA7I(130)=, G dlojelo] Hols = G99 Arad oojgofdlxe] o] dAE A4
b= e dioly 7 2E A}%oﬁﬂ & Ateke Ve oo AR S Ve ARgEA, dEE tarel siA 9
7A7ke] ke AXBIEE FA = ZzoagyE g AR RE270)S 28 4 ot
dE 59, HA A9 (210, 260)2, ZH¢) E= ZHYES] Fo LBAE HEAA dubHoz ALgH
£ stetela 54 5 AAE A F o Advk. g ARF BE(220, 270)2 dtEte]la 54 ol &ste], eHAE
o] WAL Afe]zel Aduglol, ZHdel Azt s We] euAE 5, Ty o] euAE e A
e AR E=u ANG . dE B9, g A BE220, 270)2 7H9AIS HEHE 2 v HE(GE B
of, =Y de H)E AT 1 =FFE AR EA GE AT F e, o7 TheAgt 2
HEo =dos dx AHEY] s 7o A
Fe FAZHE AY71(160)=, & At 2E(2200& S, Bl Fel=e] ZHYEe] A g9 Mz o
2 2Ad 2 AR g A A E= stetola 549 #he A=A Ay BAZIES YT
Aok, AFHA FAZAE PA7)(130)E, @& AN ZEER0)E B, vy Fulxo] TP FA 4
o] AR T 29 R AR g8 A A = dtetela 549 ghs Ao RA dAds Fe 37
THES AT A
Hode A, w2 e RE(210, 260)2, e e ZEYES 498 B¥sE 1Y=RFE HAE 2
= 22 HeE 5 9l So2, %k A BE(220, 270)2, 7+ #A 9 %““%M ff‘?%l%k TIH
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Egg AitslE |,

e WE230)S, ZeldEe 2 deEe AN EE no FEd AR 48NN, dAHds FARAE
o A m HE TP AN 5 Ak, Ads HEE0)ES, 53] AHY Yngw dvd J57 =
dolel el AAES G 5 Jonz, A4 Zaed AAS ¥ gwel e Agsel Adim 44
4 Arh. we gue g AF dolH AEF Agsel v 249 & Atk
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Aol slxEagon WA 5 a4, 309 kel 247 sHER FAskstn, ol o8 urlE £E QY
O Theom, s EE(230)E 2vE Fo dNds PALAE Usg olgse], TR A%



[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

SE50d 10-2227161

594 2/ms AEE 4 uk. AR GAIFQd AAldel A, Hx Pale] Ak, HA AL, FAHS3 v
A5 Zopd 4= gl oS B, 3719 8HIE FEel WE A wix =, wA gEeo] A8s] wWAEAY,
EE ggeks atel sk el ls Agell wAE ¢ ok, o] ofollA], 3ufe]E9] Zhzbel| s 37K wiA gk
S 0 FAZHES wiFst A & AS sk Y anit 27709 F=Eo] k. mRTERE, 4709 QU E
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oE dEA, gus REE0)E, 7 e A vasts A Sl od, 349 gel Z42e 1)
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phek 8709 ghatel gl7] wiEoltt.
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H] nL @ Tk
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[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

o] ol SJAst, FEholAE tupo] 2~ (150) A A H nlv e FRI=E A S 74 9/EE T2
WHEt, oE EW, A¥ BER0)S, HHe Zrlx9] ol X Elolg, FEPo|AdE tule]2(150) ] 23]
A4 AAHE Bge ZE= o] 91A, vt FHUEE AFss Y T HRoAEH 58 AT 5 9l
o}.

T 32, A dAAERD Ao uE FEfe|AE tnfo]2(150) E uiA] Zdl= A (180)] AEXHUEES Y
Bl E BE2%2(300)0]tk.  FElo]dE tule]A(150)E, EF MZ FAEEE FAYE AF v AEx BE
(310), HlHjL &2 APExF BE(320), ® ML OH% Jo] BE(330)S X3l oA ZElx AW (180) &
e Alg BE(340) ¥ HEE AF REB0)S .

AE Ha AR 25 (310) SEFo|dE tnrlo] 2 (150)d dZ2H AlE 2 (140)F AEHeg. o E W, Al
5 H2(140) 9} Zgto]dE tnpe] 2 (150) 7} HDMI(High-Definition Multimedia Interface) # o]E&ol
2 A9, AE v(140)9) EDID(Extended Display Identification Data)+= AMEF A2 (140)5 AHIES 7|

= Pt
g = Q.

OE dEA, AE v Ed BEGL)S, FA7 AF BAU0E 9T 5 g FeeldE tupe)x
(150) e 74 QEso]2g ANT & Aok, oA, §A7 EE-UE PrEEVEH Az L nd MBS
st 7 4RE giE "Ed gUgond AF BA0E FEoR Audond w4l &
EE, AE 409 AR A SHS BYAHES KA FRFORA FA-FELE o] Gy
S Q. FelIE trbela(150)E, FA7F AF Ua(140) e Wi Bgske Fol AE

Bz R el 7149 wlire] dloleuo]l o] oA ssta, £ HUe dolEst waudth. wjAz W,
AT WA0)7F AERAT. AR A AAdA, AE (1400 F TRS AEe] 8, A
2040) 44 A5l §7 409 Gass. 4B TQ AL Ars PR IS 0% AHES lus
Az e s HAE SR 80%(5, Absd iAo desl AR 4%7AA) RS sk, A3 v
S OAE MAUOE DAl Adsien dad # sk,

M s AMAd RE(320)S, ZeoldE Hulela(150)0] AFHE WHee] sag Addd. Q% o4
4 AA ol A, e s AW RE320)E A2 BAZAE A471(160)6] s A,
SEERCEEN asso) L AE v AR BEEL0)9 o8 A Hg H 54 AF B oA, 4
B A(UORRE A5 vH e dole, qA FAE AU (IS0)ZNE Fa5 wele dolHs Laar.
A% TR, e s *—1 A REE20)0 o8 24 e iéfﬂ Ao | Aste], 27 Ardo] wre
AE wEG00] ofd ATE & Atk 24 ANAL, AF UA(U0)REE $48 WY dolge]
oveolHE RA-Q-AAA TAE 5 Ak, evdold BEe, AF v AU wEG10)6] o AF
92 (140) 9] o] oAt HAE 5 Ak,

A 2 D802 HHe AT EEGOE, 40E e Lol elAstel, Feholds kol
Ol BACEE A HHle maxE AZR. A B9, wde AF REGOE, tid Aol o

274 ANAL Ao EAE HREdAHY g A A WsgsE o ]EMIO]*OH M 2g 4= Q).
olZA A, AE BFA(140)0] AZE AFgsls 224 BIRTIfAE oFEStY], A BREEIAE EAI
A Avdoe] g2 24 AWA= gAiE 4= g,

Al Zel= A (180)9] ®HES Alg 2E(350), AHE A5F "ol o)rfste] Feho|dE Hufe] A (150) ¢

GEAS ATV, AF BU, shbe) Azl 98 AR Wb, dE Az AF washs ne i
9E AES ML S vk PRI, 9@ ARAZREY AR e mue, A2 bE AEd fi
BEAE AL F Sl wW FAY 2ol AP AR G Bolol dde, An e Asel i 9
2 A 5 AT webA, AE wx AuAs 9Euse] s WEss deleuelst dAl Zux A
(180) ol §A%5, 2% Aol, S Eiz FEAoR Zee]E Tute] 2 (15000 AT,

9Ee FEoR HE Zzaddoz 44E F At FF 4L AN, AR FooldE dutels U
AF WaE 2n AYsa, AF s 28 od, AF v od 44 + U A2 g b 7
2o ANE Aotk FAE, FeholdE tnolno 2 el wire AAY BAL Bal, A 247
o i Egel U 9ENe A4ETh 9Ee, UEd dxxss] s oA 2= (18009 Hel

dEsle] Zz2afd AYE A, AHE Tl (e &W, SToldE tntolxo 0% Al Z'l= A8 (180)
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oe] AEfel g Fal) sty o]l FoldE ﬂﬁPoli(Oﬂé =W, SFheldE Hnte]~(150)) B vis-sh

OAE MaE EW, AE 9a140)7 REEPED. A% dAHe XA, FeolE tupelx
i WA R AN(80, dAE(AE SH, 299 deldele] 419 1w 168el Do) BATACE
g3l AF =

W AT FAE et 18] e del (el F
% omlAe HEle Helee] ¥Ee I W wA. mAY vtle delH:, AF wxel os) FF
F7kel v @dzeln ARt oebd, $48 woe dolEe] Wa-#d sjde mA Fax A

180l olsl A, 714e] wce. doleel os AfE 49, vAe] wre dolel s AHE I,
2 (el EW, 9% BAYES Ba) /A9 2 vAe] wde dolgs Hdcse o i G4
BAB. olF JYEvH, YEslel 4=, doleuolse ofx A A @om, e oax

a1 19 oAl 26z A (180)8] lolE o) 2ol A e T,
AR A" AANN, BB TRaRg e, AF UARRE FeeldE Hukelzrt £ uY
o dolgel bl Zade BUEZE AL . He dolH ARE ZAgss mugens,
43 wssh oo dolde] g, FAoAY Ei mwd AL wMEE At Jode Pad ¢ Aok
of BAoRRE, F&d wWakss dee vde Tadgwe BASY, 44 J9e AR wed od AF
HE 4ug BASE AR 74T & Atk R, 353 Wasn nde delee] el st
t Addor ve BF A% 2t 992, B4 vnes 45 eMdelste Bugol Wt 9L et
95 vk mebd, BAY 99e, wWe Zdq #48 Fa AAsdE g, oF gYomvH, Ui
of AE . dolguol e oy Ao} QX gom, Lol AAssts] sl Al Fdx e (18009 o
olEjHo] 2o Ak

5, BAILE Lol N Fo FAW0) % FAUNE LR 5 WL Lol
HERi A4 A TAZW0RIR. AR HEUOZRY 08 90 FHUAA T
sl Eabeeh. oA wEe HelEt G 20)elA AL, g dolA] o gl wish gol, g

(120)& FIAE Clofol~(150)9] A oelelelel e A4 Felel). TR, FA2)E EA G

A3t FEE= AT jlv. w2 AR AAldel A, 99(420) e G, Ael=, R AAE e
A AQAHRD AAlefell A, AlsE BFo] thek Uﬂvﬂ B (410)& Afrata, TRl= 222 (110) ZHE F2lE €
el vih e Heolgrt 2ALY (s &9, Fa2)Ha, s 9 140)0] os) ARG, AF Hha(14
0)25-E FEpo]AdE tnfe]2(150) 2 °§°—ﬂ|(420)°ﬂ Aevk. wmEpM A e e dlelE7E 9 (420) 04 Al
Al Aol = £2(110)25E A4 H]‘:]PL dlole=, 99 410)el Hebd wi7F fFANA B7] 7k

o A=, A,

= 55, ZFdo]dE tulo]A(150)9 JA] olojzlole] 99 (510) H %‘9%(520)% z’ 3]
ol Yy dAZFel AAde] FAE(00)0]th, AlE vrA(140)ZHEE FAlE HY e

o fr

4 Hhe eH
= 99 (510)°014 €]

FAE Al FEG. Al ZEl= M (180)ZHEH AlE oA vy e EﬂolHL g (520)°l thHal =3
(cropping) ¥ A|A €t} %“?* JAA D AAeloll A, Alss wh(140) HiEE Wi G99 (510)= Arskar,
FHl= 22(110) 25 E sald e ] te delye] Fitd AlE vha(140)9] ofsf g9 (52000 tis) A=
BHaL, AE ‘#i(MO)ETH Fetold ‘”JHPO]*(ISO)E FAG20)el SAET.  wEbA, Al ¥y H ol
E1 <] ‘j‘dol FAG20)el AAE A, FE= 22110025 FAE vye dolE=, g9 (510)e0 vehd
7k FANA B7] 7hedt A, AlEw. = 5olA & 4= Q= mbek o], fH(520)9] e A oo
goje] At sdelar, g(520)9] Hd Sk FA G A L fEI FRHAR, 9652002 &

Ale] AA szolE Harstal A ft.

L 62, SEOIJAE tute]~(150)9] EAL olojgle]e] g9 (610) B (620)S EFsHE T4 HTQ 2ud
o5 YehdlE dAA] AAldle] EAIE(600)°] . ﬁ% t&i(mo)ifﬂ FAE HY s 99(610)00 42
FAS Yl SdE. oA Zelx A8 (180) Z5-H FAE A vt e do]E=, 039%(610) of o-g3h= K
S Alskar, G (620)00 A AAETE.  AF- VW 1 ool A, ME vtz Yt vl 99(610)S %
frata, 99(620) g Zelx AA(110) 25 FAE dgo vge dHeolge] LRS AR ‘i*(mo)
2HE FEoldE tute] 2 (150) 2 G (620) e FAIE T, wEbA, oA HT]Q dolElo] FFo] 49 (620)
AAE o, FE= A2~ (110) 25 a8 v HlolE=, 99 (610)e yERE Wb FA A ®Y] s
A=, Ak

& 7L, FEOIAE Hute]2(150)2] #A olofE]ele] G (710), 9 (720), H FH(730)& Esh= w4 v
He enfglo]lE el dA Al Aol o] A= (700) 01k, AE HRA(140) ZH-E 54 L
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A(710)e14 9] BAIE 98] S, diA Zel= AW (180) ZH-E F4lE diA wtie b 1 B, 99(710)
of &t Fe AQstar, (72000 AT, AlF ¥ (140) 2FE FAE v o= diA vt b
olH ¢} Bal=xo] A(730)lA AA AL, S E59W, J9(710)°] Hdke D (730)9 —‘?—‘%1 A w2
(140)25¥ S5 vrez sHsiA(Es A %déMl) TAE I, F9(720)00 Heh= G (730)9]
FEo], b Al (EE A hdsHA) A vt R FAEES, TEUJdET 89 5 gt

1A 291 AAeflol A, AlsE wF2=(140) 0 o3 sHd A2 o] A& o= <18l

CodE B, AE 9 (140) =, Alss 2F(140) Bl %
AR, wEpA, o] SlE" FR=, AsE w2 (140)¢09] ¢ He °ﬂ Eﬂ%é—“— A1 MY L
L AE HEA(140)0 ofel AlesEs eHEHo]l AR Weshs XﬂZ Nt e HEUESH: thE A3 ¥
d 3tk HHe 2ERS WY eHEo] BE(330)9] % o 25E st
71 f18l, F7F dE "ol A3 v e HAXHES] g(de 59, F9(730) HEdH.

AL Aol A, A8 Bl wrlel oEsty. wiE] 2Ad 9 ]%k# ZIek= F9(730) 9]
%17 (foreground) ol A3z, | defiAoF & AusS Edhehs Ao Addy. vg 44
FA(730)9] FE2 AoR WAwa, mebs, E3E= dofe] JH= I

dRE FHY Xﬂﬂo}ﬂ A, ZF g Ao Ao w
S ALY vy SHE= §le B WA, gastEd, v
omgt AuE= HapA derh. wE dAAHQ AAldelA, wiA
A A E, Y] A2 wjg How thAEy.
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2k 81044, AF vhA A¥EAE BE(310)2, EEPoldE tulolA(dE W, STo|dE tjute] 2 (150))9
te dHeolHE AlFste AFE Ba(dE EYH, AF 92 (140)F ¥t oOE EW, Al 9F(140) 9
o] A E tlnufo] 2~ (150)7F HDMI Alo] Lol ola) A= 79, AF v~ (140)2] EDIDE= 15 kA (140) 2 A
52 758 F Uk, wE dE2A, AF vt AEA ZEG10)S, (dE Y, S4EY fH2EERH A
o) FA7E AE A (140)2 AET F Qe SgholdE E]H}Olé(wo) *ou A B H )| 2E A
T Atk A3 dEA, AF dA AEA BE(310)S, S9S 93 1 Y Z2EZ(IP) o=dH~E o
A Zd= AW (180) (e T Arol FAIE = vk, o] dolA, FAl A=, [P ol=d=E AlolE A}
AH| 2z oojglolo] wigstaL, Aeolg IAME 2EY ARG AlF vtz fHFste vlolyH|o]2E {3
webs, FepolAdE tHle]~(150)9] IP o= 2E ARREA, AlE B2 (1400d 7hsAdol 7 HS tupolx
o] BgE AEE o Urt.
AE BF2=(140)7F AlE vk AEaE 2531000 ofs) AEEW, vsol HAlz=st7] A5 AlE 9F2=(140)¢l o
gk APEx7E Sl E tute] ~(150) e AFHET. dE EW, A4, As 914008 AEs] 98 S
O|AE THlo]~(150) 9] HZe] ARolA FAEIL, 2EYAERE AGH| AN ¢ gJonw o A
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Q A AR BE(320)2 FAE HY L ol RS At (s 820)). dE =
EﬂO]EiE AE 2= (140) e o8 A wlyrh eweoly REEANAE TV ASE X33
8 E(210) R AN 25(220)& ARESte] FAlE HIH e dHolHdl tigh sy o]4ke]
B4, SetelAdE tiubo]~(150) = FAZHEES nltQ 2P AZ=g(190)0l] FAgt.  ofel &
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[0066]

[0067]

[0068]

Zo]AE tujo] A~ (150)E, HEEJNAE TV A5 E = £2% Hge Holge FES AHEEE 7%
St HREANAE TV %o g3k AEAE FAIg.
<, 52H(820), FAZHY glo] EA Hidd di&)] vide dlelHE A=A g 4 Jdrt. A&
W, AE 22 (140) T FEolJE tinfe] A (150)00 2l AlEE+s= A vt eWEels, 23 Ao
Agk A BAE o] 58 XFE 4 vy, wEkA], 2379 I FEE B vt e Folrt EA%
= Ll 11::]

o oweelr}, 22
sith. Amaiw, 24 Asje] P B A5 ofol

2 % M 2 m o Lo
)

ternplatelD templateMatch(videolnStream, devicelD)} {
/1 iterate over available templates for the intermediate device
/! until a match is found for the input stream
// return the templatelD of the matching stream, or 0 if none.
matchFound = 0;
do {
currentTemplate = getNextTemplate(devicelDd),
if (singleTemplateMatch(videclnStream, currentTemplate}}
matchFound = currentTemplate;
 until (matchFound 1= 0)

return matchFound;
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[0069]
[0070]

[0071]

[0072]

[0073]

SES4d 10-2227161

Boolean singleTemplateMatch({videoInStream, template) {
// compare the template to the input stream
/ return TRUE if the template matches, FALSE otherwise
region = template. region;
count = 0;
for (x = region x; x < region width; x++)
for {y = region.y; v <region height; y++)
if {(videolnStream currentFrame(x,y) — template(x,y}) ** 2} <=
PIXEL MATCH DIFFERENCE)
countt+;
/! for exact pixel matching, PIXEL MATCH DIFFERENCE =0
maxCount = x*y;
threshold = PERCENT THRESHOLD * maxCount;
if (count >= threshold)
return TRUE;
else

return FALKE,;

§

’37] singleTemplateMatch()9] dAIAQlI HAA =, A ZSE2A, tgste JAEIY] Ao Alws AHEST).
g2 A AAde, Ze Adigk, e Aatst Asy, A Alg, Aatst A A, A A, ZAAs
B A, B 1 e AHg 23S AMES.

T2 83004, EgoldE Yulo]2(150) HEE Al ZElE AW (180)%, EEo|dE tulo]2(150)e] <Az
z2utd Adr 9/EE AdEyd vy doled oAt diA HYeE AAg. oE EWH, EH% R-TF
el =9 ”Hﬂoﬂ oJAsle], R-H 2= PG-33 UlA WHe] dad 4 vy, U2 d2A, B da
o AMAEE HASIESE, =24 AHES J4938 5 Q).

dolelo] &Aste] eulgo] mpa=
BQA7h AlE uke

HTI Q. eHgle] RE(330)2, &2 840014, e AF ¥k 5oy
v = xé
gtk oE 59, A
g
()

gAML AAGA, W doleE, 548
(14009 oJe) EAH T QA9 o FE WHFES, 7149 vHe 4
H

P2 (140) 0l o]l 2=Re] Akl A s, 54 HdLe G A-=-% (RGB)
] A

A FERA FEAHE (110,110,110)~(160,160,160) €] W 91e] B HA A& 7bd 5 vk, wheba, 209

HlY e dlolE o] shube] xeQl Ham dde] Zulse) AEV AR vie] 545 7HE S, vHe el
EE(330)2 Wedhs eWdol mpaas ARst, SdEs Fad vt ofs) s clefgiofel Heskar,

oA e AE U= (140000 o] eale o] Hive. FElzel o] HfEs ofefeiefe] di&gtt

T4 A A AN EE del Heste A e MERE, dF AR TE THER vl 99 Ex
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[0080]

[0081]
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AgEn, o 59, v goe] AR s OCR(optical character recognition)< 3siA], A7]o] E3H+=
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[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

SE50dl 10-2227161

4 0509041, Al2 WAl AL H)e. dolEze] Bl wge] $HAA, wrle emdle] WE(330)e vhx
29 AFg AAHA, AL e dolge] P % jal wres] FRe EAE S S whebd, Fetol
AE rlrkol (15009 §4% B4 8509041 ANE A Wt eme] B ANT Aolut,

H

102, 45 Al AAldelAM, Al e erjHolE 4 o= A¥sty]

f

gk W (1000) S YEhE 22
=2k 810~8402 % 8o Tj
=

AEoltl. WP (1000)S B2 810, 820, 830, 840, 1010, ¥ 1020S ¥ 33}, 1
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[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

SE50d 10-2227161

o], BE] Wl 4 AEHe] WF vhFAA) ol WA, L ANAL AANA, BEA
Moo 98 sEYe JEAVEL. BB, sl ARk B Az vE keld 4§ ZA9 A
Azl A4S SRS WRFORM, WY T DER AU b5 o,

4] g 2Edfe] nladn. dF
(1640)2 =] AF ¥bs zhze] gk |1E3s A4S 4 Avk. Hol=(1640) e
o of 6P7\]?— AANSHE HEWS T3, Al

o] A= HiEHAT,
wae s, F4e) A (e 5
ATERTEY

e eWee] BE(3
sto] HlTle =9

(150)°l of8 Al Sel==2 gA =, A
T, AlYe &9 ~E

2Efe] YERE

2 1150041, HIT1 S ew#Ele] RE(330)

) =
e =
150)9) tlzaEele]) Aol AN, Ay Feheld)
U 2EYL ANG PaBdole] B, 3

330), &2 11400014, viHe 4= 2Ede] Zedde] &3y} v R oA
= 22(110) 255 ZHl=7}
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7}538tA &= API(application programming interface)E #|&3tt. o & 59, A o
2Eq A = fiAd A8 AE§or =X JFE AAl= IHE 53} vlaaE AEE
G2 = HYe o™ 2EY 43 oA g4 Alele] Edde AEE AAshe €9 nfAAE AME
AAAY 99 I FAE AEEHA, FEES AT & Jdu. Y EelAdE guto] 2 (150)
A, APIE AHEE 4 k. O o= Hte ewEe] EE(330)d o3 doe & &Y E
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2k 1210004, SgtolAdE tiulo] A~ (150) 9 AlF ¥~ AEar BE(310)2, Al =, 2 eWde] &9 Al
FZHlz Ao Aok FEAoR onyold WvEY eWyolE e HIT L 1Y 2EH ANzt 4
S 59, Al 2z = Z2ulolg(dE B, U= £224(110) 25 = 4 gla, HEY 2
Heole 53 guto]l (s EH, AlE 9 (140)l o3 Azd + A A& EW, AF 4=(140) &,
Aole A4S Za Zelx AA(110)ERE HYe 2E”S A8k, HYe ~2EYUS WAL, AFE H
te ~EHS N 92% 53 Feto]dE tule]A(150)0] AFaS = k. oA E gnlo] ~(150) &,
Tl 2Efo] Falge wel, Ees oy Z2EAZFH(GE W, FeoldE tnto]=(150)0 &3
£EE ZHo|E Egto]HRERE) HY e ~2EFRo] AAz=d ¢ glrt.

Al B APEA BE(310)2, 52 12200004, BTl Y ~Efe] ool Fo| A& EFete HES
Mgt dE EW, F3F gulolzo 9F] dsiA = EAT s 2Fo], FFpoldE fulo]~(150) 0] &
A4 F dvk. S 223 239 5 B ddd ¢ vk, AAE faEl, AF 22 (140)=, 239
o] AH EE Shol wEHe WFxE wxFgozH, Fulx A~(110)ZHE FAE vYe ~2EYS AT
T vk, AlF dkx AEzE 2E(310) o dqMzFHE BERS, $3 fnlolz(dE EW, AMyF vt
(140))°ll o3 QR 7 ow#ols Este 23y Fitol tfs-drh

HITIQ A AR RE(320)2 37 THHE AMESte] ZRl=E AEHE 5 gk, 45 ¥, $48 vy
dlolEl=, AlE #F=(140)0 o3 A€ W dart endeld HEENAE TV AEE X3S + vt
s A ®E(210) R @ AN EE2200S AFESIA FAlE BTl dlolHel tiEl st o] FAZYPEE
AAste], FetoldE Hnto]2(150) = JAZHEE HIH Q. A A|Z=8(190)0] FA1gth. 2o §HalA, &
ZolAE tnto]~(150)E, BEEANZE TV 255 Xgsts #4 vge dojge BES AH3EE 7|53t
= HEENZE TV AZo) &t AHAE FAI%.



[0098] HTl e eWelo] BE(330)2, &2 1230014, Al Zel= Ao eneolyi= WAE WY onjyolE ¥
s vt &9 2E"RS AAST. odF W, Zd= A4(110)2HEHe Zuxvt FEoldE tufe]x
(150)° o3l Al Frl== A= AEF 92 (140)7F ZRI= A2 (110) Z2HE O] Zrl=d] vy o H o] E
F7hEe] BAo] olFold A4, vt ¥ ~2EFL fiA] Fdx= 9 wkEy enjdole] wiAE MHs X
gk, T 1240004, HlH L enjEle] BE(330)E, HUL &3 AEHSE HaEdol(dE 51, el
E tupo]2(150) 9] tjz=Ege]) Aol AlAAZIT

[0099] ojate] AT, AN tiehe] AAldE vrERdTE

semitransparentOverlay Transfer(inputVideoStream, identifiedVideoContent,
overlayRegion) {

// inputVideoStream is the received video stream

/1 identifiedVideoContent is the content as transmitted from the content

/1 provider, without the modifications performed by the intermediate device

/I overlayRegion identifies the region defined by the template that was detected
/1 prior to invocation of this method, outputVideoStream contains

/ replacement content, without the semi-transparent overlay

for (each pixel in overlayRegion) {

[0100]
// transter the modifications performed by the intermediate device
// to the replacement content
delta = inputVideoStream(pixel) — identified VideoContent(pixel);
outputVideoStream(pixel) += delta;
}
[0101] }
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semitransparentOverlay Transfer(inputVideoStream, identifiedVideoContent,

overlayRegion) {
// inputVideoStream is the received video stream
// identifiedVideoContent is the content as transmitted from the content
/f provider, without the modifications performed by the intermediate device
/f overlayRegion identifies the region defined by the template that was detected
/1 prior to tnvocation of this method, outputVideoStream contains
// replacement content, without the semi-transparent overlay
for (each pixel in overlayRegion) {
// if the pixel has been substantially changed by the intermediate
// device, use the changed pixel instead of the corresponding pixel of
// replacement content
delta = inputVideoStream{pixel} - identified VideoContent{pixel};
if (delta> PIXEL OVERLAY THRESHOLD)

outputVideoStream(pixel} = inputVideoStream(pixel};

N

3
[0102] 4
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semitransparentOveriay Transfer(inputVideoStream, identifiedVideoContent,

overlayRegion, transparency) {
// inputVideoStream is the received video stream
// identifiedVideoContent is the content as transmitted from the content
// provider, without the modifications performed by the intermediate device
/! overlayRegion identifies the region defined by the template that was detected
// transparency 1s a value between 0 and 1, indicating the degree of
/ transparency of the semaitransparent overlay (0 indicating full opacity and
/11 full transparency) as used by the intermediate device
/I prior to invocation of this method, cutputVideoStream contains
/1 replacement content, without the semi-transparent overlay
for (each pixel in overlayRegion} {
/1 the result from the intermediate device is contentVideoStream *
/f {transparency) + overlayPixel * (1 — transparency)
/1 solving for overlayPixel gives:

overlayPixel = (inputVideoStream(pixel} - identifiedVideoC ontent(pixel) *

trapsparency ) / (1 — transparency);
/f now apply the original overlay to our output
outputVideoStreamy(pixel) *= transparency;

outputVideoStream(pixel) += overlayPixel * (1 — transparency);

-

N

[0103] semitransparentOverlay Transfer(inputVideoStream, overlayRegion, transparency) {
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/I inputVideoStream is the received video stream
/1 overtayRegion identifies the region defined by the template that was detected
// transparency is a value between 0 and 1, indicating the degree of
/ transparency of the semitransparent overlay (0 indicating full opacity and
/1 1 full transparency) to use in the output. The transparency may be, but
// need not be, the same as that used by the intermediate device
// prior to invocation of this method, outputVideoStream contains
// replacement content, without the semi-transparent overlay
// identify the color of the semi-transparent overlay as the average color of
// the overlay region {e.g., random un-modified pixels should average to a
// neutral gray, such as RGB (128, 128, 128), pixels modified by a semi-
// transparent overlay should average to the color of the overlay)
/I Alternatively, the overlayColor may be included as data for the template rather
// than calculated from the inputVideoStream
overlayColor = average(pixels in overlay region);
/] pixels in the overlay region are either background pixels or foreground pixels.
// background pixels are those that have color values within a predetermined
// range of the overlay color; foreground pixels are those that are outside
/1 of the predetermined range
for (each pixel in overlayRegion) {
// the calculation of delta is represented as a simple subiraction, but
// could be implemented as a Euclidian distance in a color space
delta = inputVideoStream(pixel) — overlayColor;

// copy foreground pixels without change, but apply transparency to
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// background pixels
if (delta > PIXEL OVERLAY THRESHOLD)
outputVideoSitream(pixel} = inputVideoSiream{pixel);
efse {
cutputVideoStream{pixel} *= transparency,

outputVideoStream(pixel) += overlayColor * {1 ~ transparency};

-

semitransparentOverlay Transfer(input VideoSiream, overlayRegion, transparency,

textColor) {
// inputVideoStream is the received video stream
// overlavRegion identifies the region defined by the template that was detected
/ transparency is a value between 0 and 1, indicating the degree of
// transparency of the semitransparent overlay (0 indicating full opacity and
/11 full transparency) to use in the output. The transparency may be, but
// need not be, the same as that used by the intermediate device
/1 prior to invocation of this method, outputVideoStream contains
// replacement content, without the semi-transparent overlay
// identify the color of the semi-transparent overlay as the average color of
/1 the overlay region {(e.g., random un-modified pixels should average to a
// veutral gray, such as RGB (128, 128, 128), pixels modified by a semi-

[0105] / trangparent overlay should average to the color of the overlay)
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/! Alternatively, the overlayColor may be included as data for the template rather
/1 than calculated from the inputVideoStream
// textColor is a color value, the color value used for text by the intermediate
// device
overlayColor = average(pixels in overlay region);
for (each pixel in overlayRegion) {
// copy text without change, but apply transparency to background pixels
// the pixels containing input text are, in the aggregate, the text portion

// of the inputVideoStream

outputVideoStream({pixel) = inputVideoStream(pixel);
else {
outputVideoStream(pixel} *= transparency,

outputVideoStream(pixel} += overlayColor * (1 — transparency);

S

semitransparentOverlay Transfer(inputVideoStream, overlayRegion, transparency,

messageType) {
/l inputVideoStream is the received video stream
/1 overlayRegion identifies the region defined by the template that was detected
/1 transparency i3 a value between 0 and 1, indicating the degree of

[0106] /1 transparency of the semitransparent overlay (0 indicating full opacity and
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s==4

/1 1 full transparency) to use in the output. The transparency may be, but
/! need not be, the same as that used by the intermediate device
// prior to invocation of this method, outputVideoStream contains
// replacernent content, without the semi-transparent overlay
/] identify the color of the semi-transparent overlay as the average color of
// the overlay region {e.g., random un-modified pixels should average to a
// neutral gray, such as RGB (128, 128, 128), pixels modified by a semi-
// transparent overlay should average to the color of the overlay)
/1 Alternatively, the overlayColor may be included as data for the template rather
// than calculated from the inputVideoStream
/! messageType indicates an information type of text to be displayed
/1 E.g., MESSAGE TIME = current time,
/I MESSAGE CHANNEL = current channel
overtayColor = average(pixels in overlay region);
for {each pixel in the overiay region) {
/1 apply the overlay color to the region
outputVideoStream(pixel) *= transparency,
outputVideoStream{pixel) += overlayColor * (1 — transparency);
}
// set message to a string containing the appropriate information
message = getMessage(messageType);

// add the text of the message to the screen, for viewing by the user

printMessage(message, overlayRegion);
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findMatchingTemplate(inputVideoStream, deviceld) {
// inputVideoStream is the received video stream
// device Id is the identifier of the intermediate device
matchingTemplate = NULL;
// matchingTemplate will store the identified match, or NULL if none

while (matchingTemplate == NULL && template=getNextTemplate(deviceld))
{

// iterate over all of the templates for the intermediate device

// until we have locked at them all or we have found a match

// bitwise-AND the current frame of the inputVideoStream with the bitmap

/1 of the template. This will zero out the portions of the frame that are not used
/I in determining if this template matches

frame = inputVideoStream. currentFrame() & template bitmap;

/Il determine the difference between the frame and the template

// this may be the sum of the absolute values of the distance in RGB space for
/1 each compared pixel

delta = comparelmage(frame, image};

/1 if the template matches the frame, this is the matching template

if (delta < TEMPLATE MATCH THRESHOLD)

matchingTemplate = template;

}
3
3
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