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ABSTRACT

Nowadays, computers are widely used to perform image processing for
multimedia content creation. There are several image processing techniques available. One of
them is known as a digital matting technique. However, a problem of this technique is that pixels
at foreground - background boundary involving natural objects (e.g., strands of hair, fur, leaves,
and smoke) are often smaller than one pixel. When extracting a foreground image from a
background, it is often found that these pixels contain part of the background color. The purpose
of this system development project is to study an algorithm to extract a foreground image from its
background by estimating the foreground alpha value. The associated RGB colors and alpha
channel of pixels in boundary regions are calculated by examining the colors of nearby pixels in
foreground and background. Microsoft Visual Basic 6.0 was chosen as a development tool. The
program runs on Microsoft Windows XP. This digital matting program can read a bitmap image
(bmp) to extract foreground image from its background for compositing foreground image on a

new background image. The program can read and save image in BMP image file format only.
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dvesiinaludinvewuiveuvesnmingusundsvesnquilalunguiianuavesdau
[y 4 v 4 < @ T U 3’ v VW v v
veamwinghiiszozviniesiga Nzdugivimdvesnguiu msiugiungudvesdiuves

v & 1 oA @ W =
AWINHAINFUAYINU A931UN 2.5

Dist(X,.v) = /(x, - Y} 2.2)
Taoh
X, unud RGB vesina fie X, = [x,,x,,x, | vesdmiuIvey
1 d‘ = J U - ]
Y HNUAURQYYDIA RGB vouaaznNqu Av ¥, = [ Vyo Vg Vs, 19030

YBINNIAYAUAIUVBININNAY



3UM 2.5 saaamsdugamavesiina

U ¥ o)
2.6 mstszanamanuliswasvesiinga
WedugszrnInmdvasnairaluaauvesuvsuiuAmasyeIngualu
1 [ H (g < COOA Ve A ° A 1
dauvesnmiaguazdiuvesninnawda nezihmvesgdan lausuaieninlssuna
voamAy l1lsauaanazaIdes sveusdns wnra luauye el
nsilsznamany lusuaevesnnmaludauvesuiveussdesiimsm
H k4 E4
aanuisiivvesmnnullswasidiuly idimuavesiineaiiug Aeaumsvesns
usnuasnd e Tlswashfisnmsihziilugsgavesmsunustlndezilusnlszana
v 1
voemanu 15 swasveannarativg Taodmualda t umanuTus wiasmdlu 11
v v
MIMuAYRINAITA UABYIZNTI 009 1 AMuuannuazidoami 0.01 uazivualifensu
I 1 ¥ ' { 3 o [ ' £
£(¢) duilsdsunmninzduvesmnnu s wasidhy il i dmsugnaves ¢ &

eiimsuenuaatuuln@ Asaums (2.3) uag (2.4)

f©)=p.c) 0<r<1 2.3)

p)=Y" aGe:p )02 ()) 2.4)

Tail
c Wunnmesuesd RGB vesiinesa fie ¢ = [e,:0,56;]
n dhusnuvesiinealunguniy
a,  \HufHaguyA (Dot Product) vossunAsvesngud uduuesnm

[

@ o & ﬂ 5 @ a a 9 o (]
IAYNURINUAIBU UANY ANATUNT (2.5) Tﬂﬂ‘wmmaﬂ%mmumag

' 2
ITHINO0DI 1
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a. = y . )_,] = x’.y’, +xg,~y8,~ +xblybj (2.5)

1 ]

G, (3 1,(¢), o2 (¢)) iludrilaridu Gaussian distribution Aasunsadiuan'ld

AIAUNT (2.6)

Ae-m ()P (2.6)

G, (c; u(t).o? (t))= ﬁ' e 2920)

H; (t) j (1 - t)uj(i) + i) @.7)
o (t)=(~1)o;  +1o7 (2.8)

;) Hog v, unummnsvesnguludmvenmiaguasmnnds
AUAIAY AU (2.7)
2 2 1 L. 1 J =) 1
oy, oz o, unumanuulsisuvesmdluudasnguivesdinves

MW IAQUASRINNAL MUAAY AIAUNS (2.8)

diefauma £(r) nSeasndunnmnheziluvesinnu s
v v ¥
il 18 muavesfinanuda thain ldumaeansivle: 1dnsmvosdu 1dnlng dag1ii 2.6
i ¢ P ldamflsidumnminsduiingageveslfaulnd Afeanlszanuvesmanu s

uevBILAaT ALY AN 2.7

<)

K

31 2.6 vaasnnvesmanninsihwesmanulisaas
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o

31N 2.7 naasmmvesmilszanamesma s swasiannala

2.7 msilszanamanisve siinaa
n‘fmmnﬂ'1?wmﬁﬂwa'ludawmumwmmmw‘iﬂqnﬁﬂmnmswauﬁu

senemaludiuvesnmiagiumaludiuyeminnas suhudaderimslszinusdeie

voaRinadaoauns 2.10 #4148 nnaumsvesnisderusiunIn (Matting Equation) v 1is)

aIefMuINmIMTITwenaned ludauvesuIvevasnwing 18

C=(1=a)F+aB 2.9)
C-aB
F=— (2.10)
n&
Tagi
C  uwnumdnnanaminauiuvesndludiuvesnwiagiuninug

ansu
unumFvaINAa luaIUYBININNES
a unuamau llsauaanlszana'ld

F HNUATDTIVINNFANADINITUTZU M
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2.8 MIFouNUMN

mathnmiagiiuenldndeuiuasuumiandalmi swdeaivnnuTiss
uaranfouwiua)sznaveImdsvesinma lua e uUIVE LYBINININGYDY
mwdunutazmdvemnraslni AeaumimsdoununIn (Matting Equation) A9ams
2.9 4198u Taesmuald

o flusmanyTilswaeiiszanald

F dudeyamdvesnmauntivuazalszinavesmdess

B dudoyamidvesnmitumdalna

o dan Y ° 9 o
lﬂuﬂWWNﬁﬁWﬁﬂ.lﬂil'lﬂﬂ'liﬂTu']ﬂlﬂ'li“]fﬂuvlllﬂ'lw

Q

- o

diehimsiszananisdouiuamiagasuumnndaniudies 1dnmw

o aa

@ e lﬂ' & 1 a ' o L N
wadwiAazUi 2.8 Feezmuiminasaludiuveunnveuvesnmiageziinanlndifsetua

A939UINMNINNANGA

710 2.8 vrasmmnldonmsdeunumwingasuumnndalnsi



UNN 3

mshauvesldsunsuuazoanasiu

3.1 Iassariamsmauvesiysunss
9 Fd 1
Tsunsunanuavea Insanmsiusiam Taglia5oile Microsoft Visual Basic

1 4 '
Tassadenmsinmves lilsunsunanuauenasdagilit 3.1

Main Process Sub Function
Openlmage ClassifyColorCluster
. CountRGBcube
GetPixelColor l
l CalculateKmeansClustering
ClassifyColorCluster
MatchPixel Aph#
l CalculateGaussianFunc
EstimatcAlpha
EstimateTrueColor
CompositeImage

3N 3.1 Tassshananuavesllsunsu
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3.2 mamauvedlisunsuuazdaneinu
msv‘imwaﬂﬂsuﬂsuﬂzuﬂmami‘lu1{umﬂumsv‘imun5ﬂq fis
1. msdalidnm
2. mapudeyamdvesiinea
3. astangqudeyandvesiinigg

3.1 prsmsaungudeyafiminzaudae RGB cube

3.2 msdanqudeyad7t K-Means Clustering
4. mssugmavesinma
5. msdsznaaianu ldswasvesnea

5.1 msfmnamaamnhiiutanasesiaaTlsua
6. Milsznumdsavesnnira

7. msdoununmwingasuuninnasl

3.2.1 misttlalranin
Sudumsiauves Isunsudromsialanim 3 am fe Indnmduntiy

- 9 [ d 2 o 4’1’ o 1 9
NADINTIUINNINIAEBONUI "Mamw Mask BINTHHUANUNTIUA ‘UENﬂ’]Wﬂ’JUTlIiLLﬂﬁJ

y

Jd o 1 o [y (Y
Adobe Photoshop uag Ilanmminndslnindesnininmingdeuivasll

P v = R
13191 3.1 4anIaneINUYDY Openlmage

.../ Openlmage

open(original image file); ' Wa IWdnmduniiy

Orglmg = read(original image); ' 4f7u17'ayan7w¢?'un vy
open(mask image file); ' Wa IWdnim Mask

MaskImg = read(mask image); % 1f7m?'ayamw Mask
open(new background image file); ' Ia Idnmanudalny

NewBackmg = read(new background image); '1hudeyanmninnaaluy
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3.2.2 maudeyamavsainiya
3 9 v d v ’ y 2 o v a v
mafudeyamdezinudeyanudiuemse v FeimualagmFuoud
azfinraveanin Mask imentidoyasendu 3 dau isznoudas dauvesnming dauves
Q7 M r s i ’ & o T ~y é L]
MIANEQ oz duveveLvBININIAg Aefi dna1nuds Fueshmdvesiinadieglu
dauvesuuvevsImwinguazditiveaninnas lduasuiedssanamiany Tusauas
uazdese el ldalszanavesmmuTiswaaasmdesshindifissmnsanniiga
9 3 3 1 1 Y a & ] 1 @ Y v ow
wiaunamsfinuamanu ldswaelifnmadgsegludiuvesnming Wiy 1 ez lu

[] Qr Y 1 e = o dy
mummmnﬂaﬂmmnn 0 uAIY

M3197 3.2 HTAIDaNBI NNV GetPixelColor

.../ GetPixelColor
foreach i,j
' ifudeyadvesninma ludiuvesnining
if (Maskimg(i, j, 1) == 255) & (MaskImg(, j, 2) == 0) & (MaskImg(i, j, 3) == 0)
nl=nl+1 ' snusnwa luauvesnming
Alphalmage(i, j) = 1" muaniaw Iswesveaninya luauyesninwing
DataForeground = GetlmageData
" ihudeyadveinia luduvesninugansy
elseif (Maskimg(i, j, 1) == 0) & (MaskImg(i, j, 2) == 0) & (Maskimg (i, j, 3) == 255)
n2=n2+1 ' Saunawa lugiuvesninyad
Alphalmage(i, j) = 0 ' fmuamaaw swaavesinea ludiuvesninnas
DataBackground = GetlmageData
" ifudeyadvesina luauiveuvesing
elseif (MaskImg (i, j, 1) == 255) & (Maskimg (i, j, 2) == 255) & (MaskImg (i, j, 3) == 255)
n3=n3+1 ' Sunmwa ludiuaveuvesing

DataBoundary = GetlmageData
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3.2.3 MIdanguAITUeINNIFD
o Tt v a [y d o o v A o 3
misanguadilsznoudeilandunisieu 2 dau fis mamdaungy
doyanimune audle919ngudosuns RGB cube 64 ¥1NGY azmsiangudoyadies k-
. A o o A\ \ 1 ¥ o ¥
Means Clustering #9z¥hmsdangudeyaiidlu 2 dau fis diuvesnwing uazdnves

INNAY

msnﬁ 33 smmé’ane?ﬁu'm RGBcubeCluster

.../ RGBcubeCluster

For each i
R = ImageData(i, r)
G = ImageData(i, g
B = ImageData(i, b)

If R >= () And (R < 64) And (G >= 0) And (G < 64) And (B >= () And (B < 64)
nCube(1, 1) = nCube(1, 1) + 1

Elself (R >= 0) And (R < 64) And (G >= 0) And (G < 64) And (B >= 64) And (B < 128)
nCube(l, 2) = nCube(1, 2) + 1

Eliself (R >= 0) And (R < 64) And (G >= 0) And (G < 64) And (B >= 128) And (B < 192)
nCube(l, 3) = nCube(1, 3) + 1

Elself (R >= 0) And (R < 64) And (G >= Q) And (G < 64) And (B >= 192) And (B <= 255)
nCube(l, 4) = nCube(l, 4) + 1

Elself (R >= 0) And (R < 64) And (G >= 64) And (G < 128) And (B >=0) And (B < 64)
nCube(1, 5) =nCube(1, 5) + 1

Elself (R >=0) And (R < 64) And (G >= 64) And (G < 128) And (B >= 64) And (B < 128)
nCube(1, 6) = nCube(l, 6) + 1

Elself (R >=0) And (R < 64) And (G >= 64) And (G < 128) And (B >= 128) And (B < 192)
nCube(l, 7) = nCube(1, 7) + 1

Elself (R >= 0) And (R < 64) And (G >= 64) And (G < 128) And (B >= 192) And (B <= 255)
nCube(l, 8) = nCube(1, 8) + 1

Elself R >=0) And (R < 64) And (G >= 128) And (G < 192) And (B >= 0) And (B < 64)




v .
wesasjanazmalulafimseumea aen.
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nCube(l, 9) = nCube(1, 9) + 1

Elself (R >= 0) And (R < 64) And (G >= 128) And (G < 192) And (B >= 64) And (B < 123)
nCube(l, 10) = nCube(l, 10) + 1

Elself (R >= 0) And (R < 64) And (G >= 128) And (G < 192) And (B >= 128) And (B < 192)
nCube(l, 11) = nCube(l, 11) + 1

Elself (R >= 0) And (R < 64) And (G >= 128) And (G < 192) And (B >= 192) And (B <= 255)
nCube(l, 12) = nCube(l, 12) + 1

Elself (R >= 0) And (R < 64) And (G >= 192) And (G <=255) And (B >= () And (B < 64)
nCube(l, 13) = nCube(l, 13) + 1

Elself (R >= 0) And (R < 64) And (G >= 192) And (G <= 2553) And (B >= 64) And (B < 128)
nCube(l, 14) = nCube(1, 14) + 1

Elself (R >= 0) And (R < 64) And (G >= 192) And (G <= 253) And (B >= 128) And (B < 192)
nCube(l, 15) = nCube(l, 15) + 1

Elself (R >= () And (R < 64) And (G >= 192) And (G <= 255) And (B >=192) And (B <= 255)
nCube(l, 16) = nCube(l, 16) + 1

Elself (R >= 64) And (R < 128) And (G >= 0) And (G < 64) And (B >=0) And (B < 64)
nCube(l, 17) = nCube(l, 17) + 1

Elself (R >= 64) And (R < 128) And (G >= 0) And (G < 64) And (B >= 64) And (B < 128)
nCube(1, 18) = nCube(l, 18) + 1

Elself (R >= 64) And (R < 128) And (G >= 0) And (G < 64) And (B >=128) And (B < 192)
nCube(l, 19) = nCube(l, 19) + 1

Elself (R >= 64) And (R < 128) And (G >= 0) And (G < 64) And (B >= 192) And (B <= 255)
nCube(1, 20) = nCube(l, 20) + 1

Elself (R >= 64) And (R < 128) And (G >= 64) And (G < 128) And (B >= 0) And (B < 64)
nCube(1, 21) = nCube(l, 21) + 1

Elself (R >= 64) And (R < 128) And (G >= 64) And (G < 128) And (B >= 64) And (B < 128)
nCube(l, 22) = nCube(l, 22) + 1

Elself (R >= 64) And (R < 128) And (G >= 64) And (G < 128) And (B >= 128) And (B < 192)
nCube(l, 23) = nCube(l, 23) + 1

Elself (R >= 64) And (R < 128) And (G >= 64) And (G < 128) And (B >= 192) And (B <= 255)
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nCube(l, 24) = nCube(l, 24) + 1

Elself (R >= 64) And (R < 128) And (G >= 128) And (G < 192) And (B >= () And (B < 64)
nCube(l, 25) = nCube(l, 25) + 1

Elself (R >= 64) And (R < 128) And (G >= 128) And (G < 192) And (B >= 64) And (B < 128)
nCube(l, 26) = nCube(l, 26) + 1

Elself (R >= 64) And (R < 128) And (G >= 128) And (G < 192) And (B >= 128) And (B < 192)
nCube(1, 27) = nCube(l, 27) + 1

Elself (R >= 64) And (R < 128) And (G >= 128) And (G < 192) And (B >= 192) And (B <= 25))
nCube(1, 28) = nCube(l, 28) + 1

Elself (R >= 64) And (R < 128) And (G >= 192) And (G <= 255) And (B >= 0) And (B < 64)
nCube(l, 29) = nCube(l, 29) + 1

Elself (R >= 64) And (R < 128) And (G >= 192) And (G <= 255) And (B >= 64) And (B < 128)
nCube(l, 30) = nCube(1, 30) + 1

Elself (R >= 64) And (R < 128) And (G >= 192) And (G <= 255) And (B >= 128) And (B < 192)
nCube(l, 31) = nCube(l, 31) + 1

Elself (R >= 64) And (R < 128) And (G >= 192) And (G <= 255) And (B >= 192) And (B <= 255)
nCube(l, 32) = nCube(l, 32) + 1

Elself (R >= 128) And (R < 192) And (G >= 0) And (G < 64) And (B >= () And (B < 64)
nCube(1, 33) = nCube(l, 33) + 1

Elself (R >= 128) And (R < 192) And (G >= 0) And (G < 64) And (B >= 64) And (B < 128)
nCube(l, 34) = nCube(l, 34) + 1

Elself (R >= 128) And (R < 192) And (G >= 0) And (G < 64) And (B >= 128) And (B < 192)
nCube(1, 35) = nCube(l, 35) + 1

Elself (R >= 128) And (R < 192) And (G >= 0) And (G < 64) And (B >= 192) And (B <= 2535)
nCube(1, 36) = nCube(l, 36) + 1

Elself (R >= 128) And (R < 192) And (G >= 64) And (G < 128) And (B >= 0) And (B < 64)
nCube(l, 37) = nCube(l, 37) + 1

Elself (R >= 128) And (R < 192) And (G >= 64) And (G < 128) And (B >= 64) And (B < 128)
nCube(l, 38) = nCube(l, 38) + 1

Elself (R >= 128) And (R < 192) And (G >= 64) And (G < 128) And (B >= 128) And (B < 192)
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nCube(l, 39) = nCube(l, 39) + 1

Elself (R >= 128) And (R < 192) And (G >= 64) And (G < 128) And (B >= 192) And (B <= 255)
nCube(l, 40) = nCube(l, 40) + 1

Elself (R >= 128) And (R < 192) And (G >= 128) And (G < 192) And (B >=0) And (B < 64)
nCube(l, 41) = nCube(l, 41) + 1

Elself (R >= 128) And (R < 192) And (G >= 128) And (G < 192) And (B >= 64) And (B < 128)
nCube(l, 42) = nCube(l, 42) + 1

Elself (R >= 128) And (R < 192) And (G >= 128) And (G < 192) And (B >= 128) And (B < 192)
nCube(1, 43) = nCube(l, 43) + 1

Elself (R >= 128) And (R < 192) And (G >= 128) And (G < 192) And (B >= 192) And (B <= 255)
nCube(1, 44) = nCube(1, 44) + 1

Elself (R >= 128) And (R < 192) And (G >= 192) And (G <= 255) And (B >= () And (B < 64)
nCube(l, 45) = nCube(l, 45) + 1

Elself (R >= 128) And (R < 192) And (G >= 192) And (G <= 255) And (B >= 64) And (B < 128)
nCube(l, 46) = nCube(l, 46) + 1

Elself (R >= 128) And (R < 192) And (G >= 192) And (G <= 255) And (B >= 128) And (B < 192)
nCube(1, 47) = nCube(1, 47) + 1

Elself (R >= 128) And (R < 192) And (G >= 192) And (G <= 255) And (B >= 192) And (B <= 255)
nCube(1, 48) = nCube(l, 48) + 1

Elself R >= 192) And (R <= 255) And (G >= 0) And (G < 64) And (B >=(0) And (B < 64)
nCube(l, 49) = nCube(l, 49) + 1

Elself (R >= 192) And (R <= 255) And (G >=0) And (G < 64) And (B >= 64) And (B < 128)
nCube(1, 50) = nCube(l, 50) + 1

Elself (R >= 192) And (R <= 255) And (G >= 0) And (G < 64) And (B >= 128) And (B < 192)
nCube(1, 51) = nCube(l, 51) + 1

Elself (R >= 192) And (R <= 255) And (G >= 0) And (G < 64) And (B >= 192) And (B <= 255)
nCube(l, 52) = nCube(l, 52) + 1

Elself (R >= 192) And (R <= 255) And (G >= 64) And (G < 128) And (B >= () And (B < 64)
nCube(l, 53) = nCube(l, 53) + 1

Elself (R >= 192) And (R <= 255) And (G >= 64) And (G < 128) And (B >= 64) And (B < 128)
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nCube(l, 54) = nCube(l, 54) + 1

Elself (R >= 192) And (R <= 255) And (G >= 64) And (G < 128) And (B >= 128) And (B < 192)
nCube(l, 55) = nCube(l, 55) + 1

Elself (R >= 192) And (R <= 255) And (G >= 64) And (G < 128) And (B >= 192) And (B <= 255)
nCube(l, 56) = nCube(l, 56) + 1

Elself R >= .192) And (R <= 255) And (G >= 128) And (G < 192) And (B >= () And (B < 64)
nCube(l, 57) = nCube(l, 57) + 1

Elself (R >= 192) And (R <= 255) And (G >=128) And (G < 192) And (B >= 64) And (B < 128)
nCube(1, 58) = nCube(l, 58) + 1

Elself (R >= 192) And (R <= 255) And (G >= 128) And (G < 192) And (B >= 128) And (B < 192)
nCube(1, 59) = nCube(l, 59) + 1

Elself (R >= 192) And (R <= 255) And (G >= 128) And (G < 192) And (B >= 192) And (B <= 253)
nCube(l, 60) = nCube(l, 60) + 1

Elself (R >= 192) And (R <= 255) And (G >= 192) And (G <= 255) And (B >= 0) And (B < 64)
nCube(1, 61) = nCube(l, 61) + 1

Elself (R >= 192) And (R <= 255) And (G >= 192) And (G <= 255) And (B >= 64) And (B < 128)
nCube(1, 62) = nCube(l, 62) + 1

Elself (R >= 192) And (R <= 255) And (G >= 192) And (G <= 255) And (B >= 128) And (B < 192)
nCube(l1, 63) = nCube(l, 63) + 1

Elself (R >= 192) And (R <= 255) And (G >= 192) And (G <= 255) And (B >= 192) And (B <= 255)
nCube(l, 64) = nCube(l, 64) + 1

For each j

IfnCube(l, j) > 0 Then Cluster = Cluster +1 ' ﬁ'uﬁmaunq'u
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o "9 9/ o . o s o 19 da

m3tangudeyad87F K-Means Clustering imuizdmiumsiangudeyaiil
Foyatiudmaunn @> 200) Tavezdvadmuaiurunguitdesnisneu imatin K-Means
Clustering 923iM3%197UMA107 501 (fterations) Taglunsazsousziimsiaswdeyald ey

] L 4 [

Tunguiideymiuiiszezvineindinonevesnguniesiiga udsdnnaminavesnguin e
o 1 c:, o 1 1 ', PRy A 13 a o b4 2 aa
wisuilvunsismnatsvesngy lifffeunlas nSeasuswaussudmuall 433 k-

Means Clustering 93A1UM15202 1 1A8T Euclidean Distance

A191971 3.4 UTAIBANBI NNV CalculateKmeansClustering

...// CalculateKmeansClustering
isStillMoving = True
If totalData <= numCluster Then
Data(totalData, 0) = totalData " cluster No.
Centroid(totalData, 1) = Data(totalData, 1) 'R
Centroid(totalData, 2) = Data(totalData, 2) ' G
Centroid(totalData, 3) = Data(totalData, 3) ' B
Else
' calculate minimum distance to assign the new data
R = Data(totalData, 1)
G = Data(totalData, 2)
B = Data(totalData, 3)
Cluster = minDistance(R, G, B, Centroid, numCluster)
Data(totalData, 0) = Cluster
Do While isStilIlMoving
ReDim sumRGB(1 To numCluster, 1 To 4)
Fori=1To totalData
sumRGB(Data(i, 0), 1) = sumRGB(Data(i, 0), 1) + Data(i, 1)
sumRGB(Data(i, 0), 2) = sumRGB(Data(i, 0), 2) + Data(i, 2)
sumRGB(Data(i, 0), 3) = sumRGB(Data(i, 0), 3) + Data(i, 3)
sumRGB(Data(i, 0), 4) = sumRGB(Data(i, 0), 4) + 1
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Forj = 1 To numCluster
n = sumRGB(j, 4)
Ifn <> 0 Then
Centroid(j, 1) = sumRGB(, 1 ) /n
Centroid(j, 2) = sumRGB(j, 2) /n
Centroid(j, 3) = sumRGB(, 3) /n
' assign all data to the new centroids
isStillMoving = False
Fori= 1 To totalData
R = Data(i, 1)
G = Data(i, 2)
B = Data(i, 3)
Cluster = minDistance(R, G, B, Centroid, numCluster)
If Data(i, 0) <> Cluster Then
Data(i, 0) = Cluster

isStillMoving = True

o ar 1 9 Y a . s $ 1
119NN 9RnNguAIDYaRIY7T K-Means Clustering 92 1Afundovosmdves
1 4 é e 1 o fod J Al J =
udnzagudeya dez IddludumumddmiulFlumsdsznadnnuTussuasnzadeds
yoafinera luduvssnvetveInwing uazdssd wramaanuulsilsuvesaidves

Ainwaluusazngudie

U vy A o,
3.2.4 MIdugAIavestinaa
o A L T F St ) H
msmuaniedszsinamaiuldswugwazamdeswesnnaaludiuves
uavBUYRINNIRg szdeniweyamdvesinmraludiuvesnminguasdiuvosainnds
b4
nlFlumsdadis dniudsdsaimssugszniumdvesaasiinealuduveum
vouvsnmingiudumumBvesnqudeyaludiuvesnining uazsznhemdveusas

) ! o L o L= ] 1 1 @ &
wnwaludauvesivenvesnmingiudumumvesngudeya ludiuvsminnas ¥
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astugeiih 18 lasmsfunammszesiiessninmdvesinaadis7s Buclidean

s Am v A A 91 v ads A a o
Distance ilAioofiga el laguesmidniimdlndifvstiuanniiga

M13197 3.5 HAAIBaN03 NiNvea MatchPixel

...// MatchPixel

For each i
DistFore = minDistance(UnknownData(i), ForeCluster, numForeCluster)
MeanFore = ForeCluster(DistFore)
VarFore = VarForeCluster(DistFore)
DistBack = minDistance(UnknownData(i), BackCluster, numBackCluster)
MeanBack = BackCluster(DistBack)
VarBack = VarBackCluster(DistBack)

A9 3.6 HTAISAND3 NNUBY minDistance

...// minDistance

Foreachi
R = (Data(l, r) — Ref(r)) " 2
G = (Data(l, &) - Ref(g)) " 2
B = (Data(1, b) - Ref(b)) " 2
d=Sqr(R+ G+ B)
Ifd < min Then

min=d

minDistance = i
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3.2.5 matszanamanuldsuesvesinga

mstlsznamanullsuassimsai ldlasmsdmammanuing
Sudidu 8 muavesaTlswad i muadaom T idmegsening 0 8 1 uned
AINAZIBEAIIY 0.01 A28AUATYBINTUINIINNINANT® Gaussian Distribution 102
anlszanawesmanu lilswasvesiirade i T i idmanuineduvesinanlise

Lerelifngaga

M13197 3.7 uaASane3 Ve EstimateAlpha

.../ EstimateAlpha
For T =0.01 To 0.99 Step 0.01
aMean = (1 - T) ¥ mFore+ (T) * mBack
aVar = (1 - T) * vFore+ (T) * vBack
a = DotProductColor(mFore, mBack)
G = a * CalculateGaussian(aMean, aVar, X)
If (G > maxProp) Then
maxProp =G
Alpha=T

EstimateAlpha = Alpha

15197 3.8 HAANIDANBI NNV CalculateGaussianFunc

...// CalculateGaussianFunc
pi=3.141593

gl =1/Sqr2 *pi * Var)
x] = (X - Mean) "2
g2=(-1) *x1)/ (2 * Var)

Gaussian = gl * Exp(g2)
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3.2.6 mIdsznamassavesiinga
ivanndoyamdvosfinmaludiuvesnveuveinmingiasnmsne

L4
fuszninmdludnvesnmingfumdluduvesninnds dniudesihmsdszinumd

L) a C_ B & o .
vSsvesiinradsaums F = (—lf"—) ¥4 1dunnaumsveansFoun U (Matting

Equation)

M13190 3.9 HAAIBANB3N1UYBI EstimateTrueColor

...// EstimateTrueColor
T = Alpha * B
TrueColor = (C - T) / (1 - Alpha)

3.2.7 M3FeunumMWIngasuumanaalni

dlesnnamlssnavssiinulswauasideS weoshinmalud s
LB BYBINWIRGIAD szhmiszanai ldnsudsaumsveamsdeuiunm
(Matting Equation) 19 C =(1—a)F + aB

a s a ]
A1919N 3.10 HAAIBANBINUVOI Compositelmage

.../l CompositeImage

CompositeImage = ((1 - Alpha) * Orglmage) + (Alpha * NewImg)




UNN 4

398N User-interface Uazmalsnuidsunsu

4.1 M3sdnitll User-interface

User-interface n3oaaudndefufld AodansudoyanindldTusunsy 3
eonuuuldTdnyaziiu window tisennd1Fezfinudunedu T sunsumsondovas
ﬁaguﬁ"s ﬁm%’uTﬂ5uniuﬁy‘nzﬁﬂﬁiaf}”ug’,ﬂeﬁﬂmﬂmvhum1?7&3\'10ﬂ15ﬂ§ﬂm1ﬁ'ﬁﬂun1sﬁmu
@199 vo9 1UsunsumNa A UM Haueee 1dsunsy Tasnsoanuu User-interface §19151)

msldauTilsunsuuansdsgiii 4.1

s "

alaTsunsy e
{ J P MNAURUY P UaRIn N

2

dlalldnm HY amMask P uaasnm

. amaanaalng HAAINTIN

sumsiu v AU

ugasnmanlszunanny

TUswmeusafiniga

y

HOAINTWHAANT N 18

PNNMTFBUNLAIN

[ aldsunsu ]

311 4.1 uERRUMNNITERAUIL User-interface
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4.2 malranulysunsu
@ a o’: e’: =3
naInInAaaa 115un3u Digital Matting mudunsuluninmuan v udnida

T15un5% Digital Matting tWei5unsiauves lilsunsy

4.2.1 matdaldsunsu
WA T1l5un5u Digital Matting TasM3AANNJY Start > All Program > Digital

e 4 é e e 4
Matting #431/% 4.2 uazez 18 I)sunsudalidnumzaagili 4.3

PP Hicrosoft Viseal C gy Jervides WrDVD

> . ft isual B ) ImerVided WirOVD Creator
E‘J [| & MaTLAB 7.0
E . Lg Macromeds
) McrosoftOfice Toos
w Pamt ) Microsoft Develsper Network

&) Merosoft Vsual Studo 6.0
v:aavubmy wsnd!jd ) Moasoft Web Publshing
) Moosaft AntiSpywane
i) fierten pasfirus
l @) PowerQuest Partivorniage 8.0
@) Prote Intemet Printng
4] €O Red
) Recordhon ! CORDVD Recordng.
&) s

1) scnavax

| @ FPerotectlook Setusity Manager

3UN 4.2 naasmsilaldsunsu

3UM 4.3 yansanuazvellsunsu Digital Matting



422 msflalvlanw
4 2 v
iioilaT1lsunsy Digital Matting Y131 senunihevesmsidlairdanm

Aunifuuaznn Mask Iaanfitfu Open titeitla IWdnw dagiii 4.4

31 4.4 namansharamailaian wauaiiy

4 i o o U
Wentharwaasnmauniutaas lanwud sgnanju open voansidla

2 N 4 D 4
Indam Mask uaasii Iaaniifu Open toilalian i Mask #3319 4.5

31/ 4.5 uaaatfn Open voamsithalwldnin Mask

28
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Lmznﬁm'nms({lﬂ'lﬂﬁmwmnﬂﬁ'ﬂnﬁnzuﬁm

NEASLAAININ Mask
1 d
o2 l@nsharauaas Ilanm

ringagalii 4.6 Waaniiju Open ol lndnmanrdsln
anndalna Aagln 4.7

i 4.6 ugnarvhaavedlnanIn Mask 1aziu Open vaansilaldammainnianaslv

4.2.3 matalansumsmuasvaalilsunsy
@ @ Qs v 1 ‘3’ a
nSamndla g andalnsiuds ety Caleulate wansiuin rndn

A o o s o 3 z o A
FomunailefFumsinuieg nuiavedlsuns dsguin 47

4‘ o -
10 4.7 namaihmsvesnmanniandslminaziu Calculate
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@ a 1 o o d o o
naanAaniju Calculate wd3 Tilsunsuszimsfmuuileandumsiau
a9 moluTdsunsy diednnaGondesudrnzuaainman)szinaunnu Tuswaevoann

Auatiutaznmradnin lAnnmsdouiunmlunthdisvesTisunsudsgii 4.8

51 4.8 usaawhmaueasmwanbzanamnullswawezs mradnsonmsdeuriuam

4.2.4 mstiunn Indnm

L

Aldannsntiviin llanmindesns 18 Tauadnifieniiuny File > Save Image

g

] k4
Fagul 4.9 udalalsunsueztiufindeyaves IndnmlugluuuvesInduwana bmp mniu

%w SRURL 28 /A LB i

71/ 4.9 naaasyvesmsiuiinlrldaw
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4.2.5 maBuumanulnil
dhdeamsisumsiauveslusunsulmicunsadh 18 Taendnidenuy File

> New #3317 4.10 u3otla Tsunsuududla T sunsuweuiauln

T :,ﬁ“,ﬁv TN R R e R e S e S AR ST

51/ 4.10 saasmsnanienmENeITIMIMONIN

4.2.6 mseennnlilsunsu
a 4 U .& [
il¥dnamseonsinlisunsy Idadnfitlu Close Fauilugdmnumduaa

4 - . a i
iwolaTalsunsy wiendniienuy File > Exit Ag1i 4.11

31 4.11 namsmsndanaensngnetlamsmanuvedlisunsu
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agUdwamsauiiulasams

w
5.1 manfSeumeusnuaans
v da Y 9 @ [
MNKaans N 1danmsmsanyuaziann Ilsunsumsdaununinndefie
v
= Al ' =) A o o
matamsdszanamanuliswmesveannaalulasimsi e luSsumendunn
> H d o : -4
naanin 1Annms 1diendu Extract ¥9311/501n53 Adobe Photoshop tiB1ENN W IAgDBNN
@ ¥ @ S [
NNNINHAINAD 92U N MHEANSN 17910 1151531 Adobe Photoshop 1HauNTaLENAIN

SaglunSnaveuvesmuningeenunla

M > M M o s Vv
717 5.1 n) sanammmadwsildnnlilsunsuiiannvunnlasamsii uas

514 5.1 v) sansmmwadnsnldernlilsunsu Adobe Photoshop
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5.2 agdwamsauiulazanms
@ 9 L% o 9 a
nnMsAnazian Isunsumsdeuiuninnasiiomatianslssuns
] [ a 9. awv ad A v Sld' 9
A Tlsuasvesiinea Taslddnunnauitonazngquiiherdos anuinlden
awv d' 1] g d' o :.:' ] 3 1] £ u
msfnyuIteRRINuaznavanmsn Ik uaue luumikuumiu sreldaansonan

I

o o =) \ Al ) é
Tsunsumsdeununinrasaromanansiszanaanny liswasvosnnesa 1@ dall

waawsilunuwels

5.3 Yednauazilymvedlasans

Yy 9
v Aw Ay

msauiulasinmsasalidatidesiinegnaielszns Ae

1. whevesnmwissthunilszananadesivina liify 90,000 Ainma nie
300 x 300 HiipanInurANY IS wE Tlsunsuildifa

5. itz luTilsunsuiiwannduninInssmsi ssdeaiiunim

' ¥
DaunUif Idsnuanadiu bmp vini

5.4 UsIaUBIUZ
1 luprsduiiunsse daudasesulldaeahandi
2. sngluunvesnwdiemsahn i Induanadug 197y
Talsunsn 18 uazanmnsetuiin dnmiduuuagaduq 18
3. Wanniounsaldfudeyavesniwnionluald

9
4. Wannlsunsuiduszuumnnhiilasl¥mseonuuuideiag
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Koo NTVETYI. 2546, MIUANEHIDAYUGIEIE SPSS for Windows. Furindai 3.
AFAUNN: FIFUET.

Fymad Goalsziut. 2530, adnnugiu ndeudaedamadnnzriaaulisunsu MINITAB
SPSS/PC+ Uz SAS. ¥oulAY: I5IRUNARIIIING,

suuad Wny Inyad. 2542, Computer Graphics: dw3uiineenuuy. njumna:dniniu
UMIPINDINTRNNIINGIRG.

Ruzon, A Mark. and Tomasi, Carla. Alpha Estimation in Natural Images. IEEE Conference on
Computer Vision and Pattern Recognition. June 2000(1):18-25.

Smith, Alvy Ray and Blinn, F James. Blue Screen Matting. SIGGRAPH96. August 1996:259-
268.



& a Y o [y v P = 7 1 Y o £ L% £
nasiduenansianulidmsunmsldnuionsdnwwintu leygslriluldussleviaunisi

Laidnsdilansdu dnviwvnuiilvinaudadiient wagdesdddiadnveaenarsynasaninisinluly



MANUIN N

msmmuaaIumeq veamnlagl¥lisunsu Adobe Photoshop

TunsvhanvesTalsunsy Blue-screen Matting ¥091n33msti f1§azdeq
#3190 Mask iitefmuafiuidauen vosnmduniiuiidesmsuonmwiagesnin
ooy dwmsulslumssavesTisunsy Tnuf:u"f;ﬂ'mdnq vaannilszneudle 3 du
fie druvesmwiag dauvesmnnds Lazdnve LRI MIAY Feezimualiimd

N L L d' U 1
AU aanvznaae

1. @WaTilsunsy Adobe Photoshop Tasnaan Start > All Program > Adobe Photoshop 7.0
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o A [ 2 Jd 1 :
2. @anmwduniividesnsuennmingoenut Fezdesdl Indumanailu bmp winiu

Fie TR Jvege lwer Seect Fimr Vew Wedhe tel
I--—:’- Wt rma (| Opecty: w00% 3] A Bra

Culer cRpR a0k
ENEAMONN N/

b

3. iienIN303il0 Pencil Tool LAAADNVINAVBIANTD Az MUATuRIAYFBITUEY (255,

T b4 '
255, 255) ermuaRuRven mludiuvesmveuvesnIwiagneu

L - s ki i S N .o A S i § i ™ ). |

o=

CHEr cRpR RDL
AENEASONN N

‘—'E

P ek s drag 1o draw Sruatorm. Use SR, AR s Cird for adiined cpens.



38

1 4 v v
4. 1ApnIA509il0 Paint Bucket Tool Taomauas (255, 0, 0) aslununduindludiuvesnin
v v v v
Jog uazmindu (0, 0, 255) asluuidmiduduveminnaiernazfimunam opacity

1w y (=] o 1 T 3
Ty 50% e ldaunsavsaiutasimuaaIuaIee veann ldazainiu

Fie it Jrege lmyer Sekct Pl Vew Wb tep

La v Pt i)v-D]-h-l | Opacity: 100X | Towanca: 32 [TlAnk-slased [7IComiguncs [ AN Luyers |ﬁ\

5. mualim opacity 1M1 100% L&2nAnIYAEDN File > Save As... iN0UANAW

Mask Y9IMNAURIL

fqi41
i

é;!i

HTE

B Draw rectumgubar salection er meve seectin eutine. Use SR AR, and Cirt for addiona oplins.



v
6. Tuiinnw Mask 191 Idvwanaiiiu bmp miniu

I Adobe Photoshiop

CulEr cRps
ANLEAASORN NS

'l
aa
809
9 |
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mMsfAanallsunsu Digital Matting

ANUABINIFTZUVVUM
1. Pentium PC 1.7 GHz
2. Windows XP with Service Pack 2

3. lidsunsu Adobe Photoshop

:’J a o Y
munaunrmam“lwm

1. Waldsunsu Setup.exe W03 11/511n5% Digital Matting 1890 OK

g Welcome to the Digital Matting mstallation program.
=

Setup tannot install system files or update shared files if they are inuse.
Before proceeding, we recommend that you close any applications you may
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' 9y v [ ' v
2. 1@on Directory Nazihinmsanas udnanijunillensugil PC iveTuMIAnAs

Talsunsy

[ Begn the installation by cicking the button below.

—

lick this button to instal Digital Matting software to the specified destination
directory.

a A P o a g llSl Yy 9 A d' ~ 9
3. ﬂ13J15ﬂl1Jﬁﬂu‘]ff)‘ilﬂ\iillﬁl!ﬂinﬂ“z'ﬂ’lﬂ'ﬁﬁﬂﬂﬂ A NADINII luﬂ!ﬂaﬂu&iﬂ'ﬂiﬂﬂ

udn 1¥indnidentju Continue

Digrtal Matting Setup

Setup vl add ideas to the oroup shown in the Program Group box.
You Can efiter a e Qrowp name or select ane fom the Exstng
Groups st

"ﬁa osoft Web Publishing

Startup
ITeeport pro
WInRAR
'iﬁ“m

|
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v v Yy v
4. Tlsunsuezisuhmisaaas Idsesumsaadduga

y a 3 g a a 1 @ a 4
5. iiemsasa IlsunsuaSeusouios sxinthanilsingasgal Iiadniju OK e

£ E4
AugANIAAAY

Digiital Matting Setup was completed successfully.

6. m3isonl¥auTisunsufe Start > All Programs > Digital Matting
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