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The Latest Research Progress on Digital Matting

ZHANG Zhan-Peng" 2 ZHU Qing-Song' XIE Yao-Qin®

Abstract Digital matting is the key technology in image processing, video editing and film-making applications. It
refers to the problem of extracting the foreground objects in the images or videos accurately, which is an important issue
in the field of computer vision. In this paper, the interaction modes for digital matting are introduced firstly. After that,
matting techniques are divided into four categories: color sampling based, pixel affinity based, energy function based
and machine learning based. Classic algorithms and the latest research progress are presented and analyzed, followed
by quantitative and qualitative evaluations of these techniques. Finally, the research progress is summarized and future

research directions are suggested.
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Fig.1 Interaction modes in digital matting
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Fig.2 Various sampling methods in image matting[
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HENZH. w(x) SR
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] 371,
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B fREFFIEE, R ARG RS, JFE X
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1 1
Z <5iﬂ'_|wk‘(1+ € X

k| (i,5) €wy Teon] + o}

afwm@—wﬁ) (9)
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FPFHE O I 4L, IR F R B 73 A
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[20] FEUEFEA b, RIS RIS A IEAR, Sl TR 1R
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FEIEAT RS, SN R ) P, SRR n) A
AR AN RN P, [RIREAS 2 T P S
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PO TR IR, Sy R EEiR e R gl
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“GREBER (M0 < o<1 XNKER) HIXFH
Z A, B, PSE ik 7RI B8R o E
IAHH G &R, v LA PSF AR 8 5650 A0 iR AT X 15
Rhemann %507 7F 2008 F & e 4 thix M orik. #
AMERI o i, AR E

a=K®ao (10)

Hrp, K & PSF MMM EEN, @ £ERISH,
of &% PSF ZWIHTIAE. 76 2010 4% H bR ot 5
HLAE 5t 5 45 X R 51 (Conference on computer vi-
sion and pattern recognition, CVPR) & iLit X,
Rhemann Z54k4E%) PSE H T4 00 75153047 T8
TR S AT (MR AR SRR AN BRI o T
I, R JE X o P T LR (Upsampling), 153
BRI HER, B AR T AH T ob, BEANIE B
T 0 B 1. MG AR PR ORI AR FE R 2 e T X,
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AP B, 45 2GR ANTR, SEIKG n) B4 4 £ |
AHEMREGE. AW R BERPESEE, HURTAR
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R R RN B B, W] DU LR R AR A
TR ISR AR AN [R] PR AR e 145 5% Wiy 21 R
ANTR] R G N2 9, A RA BB e S /19 5t
CARANK, DRI A5 A A A 2 1 P 5 2 L B
AR, DML R 1 5V 52 T N R R T 4
K N PSF (J5ER R G R 1 s A,
HIE T A v

2.3 ETHREIRYHIEAR

HI T2 AU ECRFEAME Z A B R A
e RN IV ], — Lot 30 A A R B A
REFE PR R, AN i T O &, KA gt B
INEERas I S LT iR DI S: ) 12 RPN
Boykov 4516 30 el 4430 543 H i e A AN )
(Graph cut) . KEPHENE—AE (Graph), 4
AL AL BERDFI H RS A
“he /NP, R BRI T T S/ SRy, AR, F
B/ ME— T I RE R PR AL, B

E(A) = AR(A) + B(A) (11)

Hh, A RoRMUWWRIS %R, ffeSMERET
A 21 5. N ANESE. R(A) FRAEDX M
S, 4900 5 T S € A T ) a5 %A 1) T R4 S BT
e, XFERE R(A) MmN, B(A) RAEL I
T, AR 2 S i K I Ry R X R
1) ARG R 51N BB AR 2% 3 A 55 Py 12
St R(A) B(A) BT B AN @ L. R(A) — BB FR
BRI B(A) BERR A G0, S 0 s A R I
SRS TA] A ] K A& — 30 Lazy snapping®™ P&
GrabCut!*) #Jf 3% A5 (1 d A

GrabCut 7£ Boykov 5% 1) 3 A b 52k i Bk
FOr R AW AT BRI A 5, R4y
HAT S X R 5tX, ARG SE # I o TP
TAE. b xtal (11) IR IREAT T S
SE S BRI R FAE GMM KRR BT A5 2 A 2%
P, BRI B RAE X A5 F 10 B e A () R s 40
TR EZ ST & GMM AL (BER AR OK) T H o
TR /I, AN [ X35k ] 452 3% 1) € B2 80 K D) 320 7 33
/N, BB AN, BRI &,
IR SRR, AT A AR A A

e, WATEE =20, WA FHE FE AT o EINF
TR, CASE— D kI a T /T Sy LR o

O, B SE R SR, 19— ANRRI B, 1
BB U, ARSI I =40 . SRS o (7ED
SLAbEIAE, PR R R ROE o AL, B
AR K S (12) Fis:

T
E = Z Dn(an) + Z V(At,Ut, At+17 Ut+1)

nelU t=1

(12)

HEAEAPR AR XS U 73 T /NBE, R RE B b AT
. A M o SRR KRR E S5 i st
TV, RAENEE ¢ BRI ¢ + 1 B EUE LK
N FHAR 7 Bl S EEAGEN, T) o (HAR AR, 2
THARI D, HIEX I U IR 5/ S A
AT RAEGE U, dArm i A . 5 (R I 28
L, FEFT L IAERER S, D ES o, BETH
MR A OC. R, de/MEBERE — 7 IS o 1
HAF 55 4030 R DX S AH 25, — D7 1T SR o Rig~Pig th
Ak R U B RN B, nl A 22 J ik
ATRM. AR, H T AR B R A A o 1R,
SO S B A B S BR B — AN P I R,
EMITEHAE S T L G E 1S L.

Wang 5181 MIF T — A B R BLR B AL
(Markov random field) SR e X 45 in) . 8 4F Ak
BB EEMSHN R AL 005 4 BT S
R RN o (AT S BACAEEE, 5324 25 ATl e
VA, AT BLH o (R 7R U AL RPIRAS. (]
FERE, 58 X7 (1) fig 5 b A 5 s UM &R e, SR )5 18
AL #% (Belief propagation, BP) 5k /MMb
AEERE, 53] «. SR, BP HyRISIGE 518, 3
W TR %% Guan S50 NIZEBE R ARSI T
BAWORCEE, T O TR S T s .
RIE TR TR S0 N, D0 — I o~
T, DCINE SO T A R, A AR R R A R A
BRI FEM. AETAZAL, Bt L W, JsF
WO, 5 2 MR FH AR TR e 34, eAh, A
FARAG I J7 152840, SR FH 4 JR AR A5 R sy 8 41X (A 25
7 P AT RIOG] SR [l 8 7 ST T A
B Ay 6 DX ) T S A R ) L B SR
T SOREAR, 385 I 0 i A

7E 2007 4F1) CVPR &g 30, Wang 55 X
P T HRIJTE, B Robust matting®. 52 fi%k
TRe B AT AR L, G S B AR S B TN
P IAOBCEAT T RS, AR 2.1 TR,
AR B R (] PR, A AR SR R S, T
EL R AR AG TH OO S B 6. AR5
H/MUGRER R AL, fe & R EoE Lt (13) Prox:

B=Y"[fla.—a)+

z€Y
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(1= fo)(az = 6(d. > 0.5))*| + A~ J(a)
(13)

Horp, 0 FopAi /R4, IR0 80 1. ) 2 L TR
VEE A3 AT, RS AT R Em, WA Al v 51
d, WE, BT 0. 5 a. MZEMEAZD. TS EE
REUBUNI, a, W RAAEEAHN AT, o, HFH
RS —ANWAE (0.5) KRECEBEAEFAE. AL J(«)
e 520 (8) AHIA, I WL Robust matting 1Rl
T Closed-form matting 17772, H 2 Closed-
form matting AR5 FIH T ABUTAR FE FIAH G, 1E
B DA~ 005 et 0T A

BEAh, PR R TT R, RG] 1 HHs Tk
P TR T 5 22 R T A B R, A4S 4K
ffi. Bt Park 25149 3% Graph cut Al Closed-form
matting 25 &k, 7 mF H WA Cal” o BRI
“R oy IR A IR AR, Price 2557 WL fE A
BRI ES P RN T N M 24 ) R
2.4 ETHHIFIBA

BT HRAZ I O 4 A R SK i H AR K, T LA
OGS G AE 5 o 5 UGB 2 (0] [ .
TEBEA SR FE IR AR 38 s 7€ () A DG B ok - $R0X
BEAHOC A, SRR B R TR A i 5t /75 St G A
oA (0 GMM), KA B Ax &R EE R 1
WGBS HING G, T RRMUER R
WAL, T3 A5 T 7 2 SCRH R0 ) R (B B AR AT
I Ze R B ARIT ), AR IR R R & — MR R
(APHE L . MY HREOCR), FE T BB AT X
G075 RE B H bR s B AT ARBOR IR AT 25 R R sk
PRBRSS, WSO PR, RS BBk S, R T L3
FMER G Z A, X R G ) S R
A e 2 ) A ), AN S
T, AL o 5 R B TR) R | iy AR T i
RS AR AR L.

Zheng 5P 11 2009 451 [H br v AL (In-
ternational conference on computer vision, ICCV)
SPAR O IE T XM EE T ) T . R H
BRI IS, 237 o 5 R, 2 1 O RLR, AT
TR R Z B o (B, BA AT DU 2P sl R PR 7).
X LR A IR (R g T . TR, A
PANVEBAE O, AT . WRE T, o
G B 1) R Y ] 20 O

a=2"8+ P (14)

Horp, a2 JR) DX 3 #5531 00 2 ) 1) R 4R
T, B~ Bo 7R BMKZH. Hh g, Abrk, 3
R, HERAE T RMR U R T TE R 0 [ A
(Ridge regression)P! HA, UL S50 3, 3,

(A B3 AL R — > s A vl @8, TS e 3,
Bo, BIFHR ALY, Sof TR e MY, A A% 7 %
(Kernel trick) #4784, LML, 8, Bo K
fRgs R, WE R o, 5 o) PR, AR
k(zi, ;) B, o, 2" = (27 1), Aok, wlLl
W TR, B k() 7)) = exp( ) — ) °). 9 4t
UG K FEAR I TT 2. 5 Z M7 AH b, 3X M7
AP — RGP R, A Ry A — Lt
FEFERRAE; R 0 et AR 4 1 P A 2R A7 AH B f)
ATk, LIRS ] DA — fefb.

KR T Zheng &5 (XA T, FHr 4047 (Prin-
cipal component analysis, PCA) 1% £ 4 H 11
S Hosaka %5153 WU ] 32 K ) &AL (Sup-
port vector machine, SVM) #E47H 5t /8 5 70 25;
i Won 250541 2 (& 3| i 2k P ik A (Locally linear
embedding, LLE) 7t i 4 & 208 w5 2K 4 &
I, BEORFF AUKIRBITOC R, M SEHL T — Fk b
M LLE #HATEEA T8 7. SCHR [55]) theg i —
T T R S J7 Ik, Ml th A 2 ORI BIPE AL
IERARGNIUEVAE VR K TC VSN N Al B TR VG T R
JUfRTZEAe), AT SR R BEAR IR 45 2R

SCHR [56] AR 7] JU 1A B R ) ) R
15 21 W B, A AR SR BRI 70 % (Non-negative
matrix factorization, NMF) #4 & & Ak /i 5t A 5 5¢
(1) TR B R R R s AR R B, AR AR AR = )
BREOAR, 53 fift 0 ST TR BE R R 00T ) SR 0 o, it
EU 550 1R 2% 50 R i ke 1 3R BRI, AT ) B R
R REIABRE o F3ET, BN RIEE |,
3 ) 3 9 A i B g 3 PR S ORI S R
8 ARG R B (B AKEAE) AR V. 3
t VG PU G, L AN O R 8 AR
RIEOAE R 1, WA 51 U 8
AR5 2= BB A A A, )T A )4
[FIRE B T VAR AN 51 VAR R KA X VAT
NMF M, BV ~ W x H. V R k 51505 0]
BwW M&AT50E H 5 k 50E8dE Hy M2t
Mo, Bk, 8 W B MERIE T ST SRR e, H
(P PR A0 A2 ) N I e AR AIE (1) R A0, 5 P A1 R 5t
FRIEM R rfiociida, BIsE e IR B, JTiRIR
BB i, Bug s 0 I 8 AU R I HdE A
BFERE Vo, S8 G A0 B v S SRR B W56 Vo
AT I3, A3 T R BRI Hopy. A THEL Hop,s
5 H mrfa My LR . € X

dig = 121};12 | Hob; — Hi||”
dyg = min [[Hyy; — Hyl? (15)

3<i<4

Hor, deg, dng 20 HIRALAR R 0 SIS /T SRR
IR deg 5 dyg HECAE G E B 8 T AT S ey
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5.

IR I TN 25 ST T VE AR B AR R R
R, SHT=2RIVEANE], IR R TTEBAT WK G 7
T 000 00 B8 R, T 2 AL gt 2% o0 mlse =GRl R 40 £
BRG] AN ) I R, BRI R
FErE R, SR, H AT R AT U R, |
T A 2, B A6 2 > AL ]
IFEAHATIRAN TS TR, o IS S ALDGE a7 5 Sl DA
AL B

B T 2RI A DY T, RIS, BT R
(1 N I 355, AT HAh IR 223K, B an SCik [57] 436 &
BIRR B A BB, — T, 76 R AT L E K
FETIE AL, IS IR BEAE B i, 55— J7iH, 8 o
(RIBR 5 5 TR PRI (R B B I Rt oK Lin 2508 & 14)
XI5 B R G IR AR 10) R R AT T RIS,
BB B 1) Ge T3 B AL TE AR IRz 3, AT radiX
B IOUERG B ; Prabhu 2509 38 i —RpSEF R /R 2 38
DB a1 7 V2008 52 45 1) R AR HEAT RGO F IR S i 5t
51652 (Inpainting) AR WY H T4 BT H v
(ARG TT ¥ — Ml i 4B AR 3 A5 B AT 4, A
Z SRR G U TRAR, AT 3T — Le 4R 45
R R A 245 L T 8. T IX M % &, 3
#ik [60] Al HAZ /&K (Variational inpainting) A
HEATHXAR. M0 STHR [61] FER 50 DX S8CE A8 0 A )
WIERY, A A Inpainting 2 A v 37 5t STk
62] WAy, 5 CAR B B 5, X8 T L H
FRVBA, AR BT e, S i 28 5 ol RAE A
w EROR. B, SR SR IR S S A AR
NG IR SCHR [63] ZEARB AT Z 01, AT X
WK (Region growing) LA 73 BH AN G AT
ToH.

3 HHIEL
3.1 MR R ST

2000 FLLJE, EERE AR UG 4R 5 558 T 4
Z, MIRBGEIEW N ke g 2 . m IR
RV I3, AR N B4 e AR = 0 ) W, v IR A
AP B WA R . 2009 4, Rhemann 45 6 {7
B2, W T RN A TR R ) I A DL K PE
MFRUER ZET PRI SO ) 2 R, A B
KX ETT S0 B i R S AT 44 %R
HER H TR R, b s R ER AR N
TGELL, AR PR BG40 THE. B
B AFE T AT IR B AR e LA BR IR 5%, 9 an
EBR CEEBIYE. POIRIAER . QU 2% 11 5t
JOHT 5/ S A AL X 3%, Ground truth H
WS BEARAG TP  — AIXAGER AR . VR T VR
i, X5 45 R 5 Ground truth SHTXLE. HAK

Mo, BLFEPUNFRAE: ¥ TR ZE (Mean squared error,
MSE). 4%} ix 2 fl (Sum of absolute differences,
SAD). MEI MR ZE LA RBR RS, BB R X
B a1 5 Ground truth W o HIIHEELRZE. Hit
KA, ET PR ZERRIRG L R b, BREEEL S
Ground truth HOM AR %8 FE R 22, MSE
I SAD &% F R ZEGe it J7i, ikt e RE VR
FESERET NI RCE R sl 2 1.

R4 13X e L S VP AR #fE, Rhemann 5518
LT AW ERRCE A0 R H R T
KB4 Bk UL =4y B sl 45 7 0 8 H P o,
Ha g Rl B AR = W14, SRR 77 A
SRR SCRE =40 ], R b A =40 IR s
MR ATT 2, URFRTEN 2 M. BTzt &
AL TR 2010 4R 32 ARG SV A R
e, BN R, AN T IR R A
I mAGE M. JLk, O T Az, ds
XPERS 7 R4 F Bk 77 2R IR 45 Rk AT X EE.
SRS, N EEARG LIS AT AT S R

156, ARG T MR P 6 gk K
B, WK 3 Prax. BAkHh, MWASCE 2 45 o0 #r
VYRGB, I T — PR S0, )
HARBRa R T 22, X EH L5054 Baye-
sian matting®, Closed-form matting'®, Robust
matting®® LI} Learning based matting®®. iz
45 5 Ground truth (7R ZEWE 4 iR,

K3 slEg
Fig.3 Test images

AP LAE L, SR O ELEAS R g, R
ZEAK. X Bayesian matting, 7E& 3 (b) Hf
(IR RAH T, IX 2 PR 18] 3 (b) Hhidh 2 LI
HAi st A e fUIR GG . RAEAS B R A B
REASMG 2 Rk, b = S e A 3 (c)
ORI 72, T EUE UOA EUR N G R SUHE VR B
A%, HIScR hAEAE B, BRAR T REA IR A 2%k, X
PRERE A7 AT AN — o B0 R AR = AT A1
[{3ti&. Closed-form matting 76 /T 5 7K Bl b LB
thigckase, SRTMAER 3 (f) H, MR 2. X /2N
SFABBET /1 SBUEAE JR S X 38 A £F & Color-line
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BEARY AR g5 R LI, TR 3 (f) Tt AS
FFA X%, Robust matting KA 7EH VL RS
T HARIUN-IE I, AE 2 EAR H R AR E . FERT 5
g P 1% b 5 Closed-form matting 145 5 KA 2.
B 3 (), T EERE S T RENFEAR L,
RILEL Closed-form matting 8 4f. Learning based
matting 7EAF#E H 7745, WS T 5 HAR T 54
8 R ROR. R 2 AR - W R )
% (K 3(e)) H, AL H AR DY Fh 7 VR8T 15 W 5
VEAE 5 2 (R Rk R A R B A A7 58— Ml ) A e (91
WEHEZ MR V), AT LASE 9 S0 AR AN [ 3 55 )3 B
PE. S5 —TJ7 10, X Fh 702 2] oAl R A
BOK, TSR 3 () X =2 AT 5w XA,
1M Learning based matting 7 2% &R AE 55 HAh 7
AT L Z AR I REA, BIAER 3 (f) Tty
INEEYIRIEYE

7 [aClosed-form matting!™ (2010)
ORobust matting!® (2007)

6 |@Baycsian matting™ (2001)
B Learning based matting®™ (2009)

5

¥ iR22 (MSE)
N
NN

2 — |

R 7 (5 75 B ) B TS B
&
B4 ZRhEAXAG 45 B34 iR 2=

Fig.4 MSE of matting results from various algorithms

Ak, 6 BT 2 B AR SR AT WK A A, R
LT — e 5 A ok U R B A 1) 5 (I Shared
matting®). Improved color matting?”)), X 4&%
TEATAE AN B i R FH 200 R RF B4 3 AH LR 1)
JiiE, Mgfha T 2 MR, JRak— B0 Rt 75 X
AT, BE I T A S . B 5 XS
Improved color matting. Shared matting. Robust
matting. Closed-form matting PUFk 77k X 15 45
RAEAT TR B B R R 1, B R R L
Ja PR SCR 4. 4552 |, Shared matting HI Tm-
proved color matting &L, LTI 5/ 5
ERAARAE, R R 5 (R A SK W28 (1) X 15 &5
P44 Closed-form matting #4704k, M4k, Im-
proved color matting 7&K A I 25 18 T I Hb 26 FE B
ARG S o A TFIEIMAN T “Famisede (Sparsity
prior)”, X & M3 AR AR L1, AL o

AT W, 2 55T 0 8 1, Blydib— S8R5
RIR . AL, TRLACY, Rl 2 RRRR R X
RAEBORBEAT AL A3 AT R S 36 U R K AT
HEMI A ST 1.

6

=@ Shared matting!®! (2010)
=g [ mproved color matting?” (2008)

g Closed-form matting!'? (2006)
=== Robust matting'?*' (2007)

¥R (MSE)

@ ) © @ © ®
WA %

Kl 5 ZREREIKEG LS R IRz R
Fig.5 Comparison of MSE of matting results from

various algorithms

FE LA &R 1 3 (e) B4 A, o ar
B EIE TR E R 2= . B 6§28 T NPTk
[F4E 8. 7 LAE Y, Bayesian matting®®! £E3XF IR
ORI OU T RIAE, I T4 2 AN IE LI X Ik,
I H T8 5t S st AL, — o 15 sl b o
HifiXi%. Closed-form matting & HAHXGT &4, SR1M],
H T SR0E T 1P R v, AR A5 R T, 2
T gl Ho TR A B R, AR
IR I B R HL A T 1 5. Learning based Fl
Robust matting FRILAH Y, —Le Il b 7) 98 F i b
iy ik, Shared Al Improved color matting N
BEA B VHBR T XA ), {RATY SR AT LEHRE

M BT R, v VA, 7R L =4 K
HERERAE LT, BT SR Cae e 7
(E JE. T, J AT A T A LT AU AR AR Ak
SN T T LUE AR S/ R IR R, BIX
S FERCR G OLT, 4 A3k Spectral matting
SVE AT DV OO PRAR I 25 3. i 8 A T
XIE 3 (a) MG AR, E2E, 1Bl 8(b) & Spectral
matting?% ({14 A BhIKIGR 4G R, v LLE ) IR 4R
o USRI T B S R LTS SR IR B, AT ik
PHHC R B R, BRI S RIEANIER. X Tk
ZH N, SOEARESRAF R I TE SUE R, KRBT
PR R PR I X AT R R, T IR I A
773, ¥ 8 (d) /R T Closed-form matting (145
R, HTEAEBR s = 2, T R
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38 %

Hik MSE
Shared matting 09
Improved color matting 0.9

Learning based matting 2

Closed-torm matting 23
Robust matting 1.9
Baycsian matting 52

Closed-formU'®! Improved color?”!

R a1

Learning based®”

Robust?!

Shared®!

K6 XERE R

Fig.6 Comparison of different matting results from various algorithms

2

(a) JRIHEE (b) Spectral matting”
(a) Input imnge & APREER
(b) Result of spectral
matting

7 HIERER N EER

Fig.7 Fully automatic matting result

Frig, SRR B AR T ) DX 8 rp SR 75 A S X2k 1)
SERCEEPE. 1 0 S R B A RN SR R B ) B
PERR BRI, DRI 20 M 2 DX Sl i o . 1 e L 1 T A
KB X AR, FRAwEaETS. K 8(e)
(1) = B A 3 BEORS 40 145 5, AR 2 Closed-form
matting 5%, 7E =0 BN NI T a4 )
(a8 (f)). HFHEIET Color line BEAY [ %,
DL MR R e D Sk R B ) T4l K15 &5 TR i)
A7 b A X IRAT RN BE RS Al B Sk k22 MR IR
7 M 8 HghE R, nI LA W, AT = AN
K, A A8 PRGN 5, 75— 2L B3 5
HHRETS B BEAR &5 L. AR, A A B s S T U,
HXAG S S Il = 8 S RN, XS SKAR AN 5 i) gk
AT PR, DRI SR i R AR 1S N A A, X TR 242135
5, GBS 2.

SR I, SCHR [1) st — e AR PR
FOFEAT T ORR. WA s T —6& CPU L4k
3.0 GHz. WA K/NH 4 GB (AR, X F—ik K
/NZJ 1000 B3 x 700 B EMEE, A —KSH
2120 % RIEFEN =0, Hs T g 1
8. R 1 T LUE Y, IX S AS BEIR B Sk )

(a) JRA R

(b) Spectral matting®? 4 H shFX {5 &5

(a) Input image (b) Result of spectral matting

[
() W77 AN
(c) Strokase put

(d) Closed-form matting!16 X {5 £ 4
(d) Result of closed-form matting

(e) ZmFEfA
(e) Trimap-based input

() Closed-form matting!"® FX {4 4% %
(f) Result of closed-form matting

K8 A AT R R S5 R

Fig.8 Matting results of different interaction modes

gk, o, Bayesian matting R &5 EEXF RN R
HER R R AR AT o R G B, B AW FER)
N IH % %, Tterative BPUS! NI Rl Ky {5 47 4% 3% 0k
WSS, a1 SR K I v S 8] FF 4. Poisson
matting A LB TV KA AR T R, AR RA
5. Robust matting B 7454 T BUERER A, LA
J Closed-form matting [ 38 $7 30 A B AT 3k
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fi#t, BT AKERTER Closed-form matting %.

WG, — S R SR, Gl A R AL BE 3
(Graphics processing unit, GPU), 3k #3514
B AR B0 651 R Ay BARAR 2 K% v b
I3 AR R A AT R, B B 4 45
K SRAR— BRI 2t RS, (H /21X SE K fft ik 2 —
SEFEEE LAl LR THAT. 2010 4F Gastal S8R H 1)
Shared matting?®” it GPU [IFAT )5, xF+
K/Nh 800 183 x 600 B EMEME, KRAHT 0.1
AL BRI TE]. a0 H] Shared matting 1) AR
A, BIER 25T Closed-form matting [ /5 224040
PR, R T REEFEAR NI 145 3, 18T I [a] ]
B obiEb. xRN 800 B3 x 600 153
M, 75 0.03s. BEARIKARRCREE A T B, HK
T SRR,

®1 SMEEREAT N
Table 1 Running time of the algorithms

Hik AT A (s)
Bayesian matting!®! (2001) 721
Poisson matting('?l (2004) 26
Iterative BP matting!4®] (2005) 507
Closed-form matting!*®! (2006) 7
Robust matting!?8! (2007) 14

32 REFRE

PR 3 AR 45 SR LA R 5 2 W IR Bk A AT
T T MRS B LA R sk T H AT P IRR B AR i
v 4k

ICNEH .

1) ARG RET 1, B 4 AR, AR
AT I BARAEA R G R B ZE AR, 2
DA A I BARS BRREAT T AN B e, — B,
BT PUORFE I BARAE T 5t/ T s Wl 1L 5
BT (R D0 T R BLBLAF . i 45 S AT B PR B A )
REAL BT IO AT S SO I R 2% (K DX 3. 3T
FRIRZ ikl & TIXPIREOR, R AT T 8ar
fRrgh . AR, 6T RIR L s B s AR 2% AR,
DRI Dy B 30 B PR BB AN ], B AN RERS 19 1) A2
% IOAT SRR AS A LA TSR AP, 75 AR A& AKAG Hh F) Al o
FLF PG 20 B iR BB B s 58, TR A R
FERRE, (R E ARSI AEA IR BRI R BOK.

2) SRR TT I, w1 R AL s AT Uy 5K
A B R AS AR, ARAESS Y — A0 b it
T, A, ©EER el DUE Y, B, A
TRFEGEU I BORBEATFEA TR, 7 BRI
18 SR T AR B RE B e U B, e V4G
Ta /M I H bR e B, AEAE BRI AN ECRI

YRS IRZIHOUT, XM LERSEN RS E
BRANIE R, by SRR AR s AR K i Bk, PR,
—HAANDHEIT, BT 92 RE SN AR TR E A K
. M 2004 4E 1 GrabCut!, | 2007 41 Soft
scissor'3 547 2010 4Ef) Large kernel matting!®”!
& M SR ERNSR . S J7 i, A
BT GPU [ {5 )5 5 30.65-661 | 45 35 F Sy R fF
(R R] IRATPE, XL TT RAERCRIRTE T AT T 1R,
KR H A T SR g 1], Shared matting® xf F*
800 53 x 600 15 F K/MAE T BT 1 5L 1)
ROR. AN, 6 T i UG FIR IR, K AR 0%

ARG TR S ARG P TE R, RN A
AR LA BT HATRAR ) @ s A R 2
PRA ) R, EAREAE LR DY 7T

1) HP A E IS, =45 B 20057 )
N, MG L NS E TIR K E . 2R
M, ANE IR =00 BRI 5 3K, 76 R B 2847y 5t in)
PSR AT ANGE ELWL, A9 40 R ) 21 A sl 7 AL AR 2 4
PR, [T, T — e = o AR 7 =K,
(1) N BT T RAR VR P SRR A I FH - B #s
WS HIRZICRE R, 76— LISk (1) 7 Jk D>
PRic. Ak, SRR R L B ) 5 R R A )
B8R AE F P B AN n] PR BRI, 5%
FP N« BT S 1) A R BB v SRVE AR
HATHI T B AR AR 1 S FH AL

2) RFEECRMBE . K, BrFREg bR
FERERAFBIA DR, T HOE AR T — &Mk
SRLIB0=S1T PR Sy B K AR ol A % N A T )
R, DRl A A R A A S 19 I e 7 2 A R IR B
BLIRTE . AGIEFEAIE 0 33 57 DL SR AR [ IR FR # A2 R
FERCR AU s, BT H O IEFEA K T A
HEATYAR Ry B T B 68 2 ) BE 2 A, PR R, & S 80—
L6 SRR AH G MEAS R I FE A B D2k, ] LA RN N &L
FEL U TSR R X 85 R, 4 i R i i

3) SeI ANV TT R T. G SE A A R R K,
g ARAG ) AL AT A SRR AT, 2 M IF T
R PO IRAR B AEEC Fo— AN E ). 4 H 3
(177 2B F P S i 1R A RS T, #AS B 50 2 b o
W AT AR, A e BE LL R IR I a, B
W5 /8 S I X, RS H JOVE IE WX 43
B/t 1K F TR AR IR T 1 = 22 ) 3
2 BRI, AR SRR E N IS ST, R T BLER
73 H br BRI — S8 S0 56 S0 R s A5 B (191 a0 i st
YDA ORI IR PR S 30 S0 PAGO6S . 1R R ]
(Depth map) &5). X LEAE QO[] dlidk— 5 Hh £
W, R EARGSCR A BT

4) Fe TR BT, 2122 ) 5] B
P00 o) BB AR Ik AR e, 8 I A AR YN R A ST AN



1582 H ]| 24

2 i’ 38 %

B S EBHER R, R REAN N, &
IV 2 PSR AL IR AR AR, AT AT AR AR PRI, $R
F AT AR AR 2B, B, dnferiE Ay R
RIWTIAREAREAT 7 SI AR, H At o2 — D kbl itk

(R TR A
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