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Survey of digital image compositing

Wu Hao, Xu Dan

Department of Computer Science and Engineering, Yunnan University, Kunming 650091, China

Abstract: Digital image compositing is receiving increasing attention from the image processing research community, and it
has been used in many applications such as photo editing, graphic design, and for visual effects in movies. The essential of
image compositing is how to extract foreground object from a given image and composite it to a new background seamlessly.
In this paper, we give an overview over the different approaches of digital image compositing, which are categorized as
matting-based image compositing, gradient-based image compositing, and multi-resolution-based image compositing. The
representative methods in each category are stated briefly, and then we compare and analyze their performance according to
quality of compositing, robustness and computation time. Next, several state-of-art applications of image compositing are
introduced as extension of this survey. Finally, the limitations, the research challenges and the future directions of image
compositing are discussed.

Key words: image compositing; matting; Poisson cloning; seamless compositing
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Fig. 1  The relation between image compositing and matting

(b) #X &

L1 ETHERENEESEHR

— R, X AR FRE (), 7 k= SE 6 1R
(L TR TEIR BHER M1 Smith % A e {5
AR R TR R BT S, LAt 7 R
R A B, o BR ) 5 55 20 € X P Al
PR R AR T, BRI 5 ik n] LA R A A o 1 45
SR (EAE LR E AR R B R . s e R
JEAK L™ F g BIR o 4% 2, fol HE 8 7 A 280 5 — i
SRIMG R, VF 2K B T5 EA R M T P 28 H RN
PR GETHE B RSB i, i 2 T B4 SR A A 41K ]
IER—REET RGO R 0907 2, B3l 2R
JUERE—A = I (Trimap ) , RIVH %E B AT 52 Qp, 1
FEMTF 50 Oy, DLRCR AR 2, (81 2) . i =5c
EIAMEDE A TSR e (FOR AR e Q) P IR ER) ,
AR AR QL 2, RALDERERAE B
TR SO , BRI A BR 1 ], (AR 2B 15
2R 18] B SRR S S AT T e ARSI figp 1) 850 ) X 2, A

K2 =K
Fig.2  Trimap

© [ B RS AR A



511 3

RZ AT RBE AR LR E 1335

X BARFER SET Lok A, BA AL R A AR 1%
FOl M HEA MBI AE W o, 75 B SR
T PEABCB A, SR A R JB R P A (9 R AS ] A
WAL Oy, FREE I HFEA PO TR IR
REIATR @ F(2) MFF S0 B(2) , Eimal LU
FEARRE] F (2) M1 B (2) B bt —B#E 1
F(z) F1 B(2) , 2 o (MR LU (1) EAEARR,
LL 1 ZHACRAEDE

Ruzon % NV 1T 2 BO0RAE IO HK P 503k
IR BB R N X 3, €y, 2 Al 30 5 A Bl B9 7
A TEAS B AR I, LSRN ] % 158 8 4 0 (an-
chor points) , SRAETEEA o (H A9 THE DL B BRSE
Jl:

D) AR R L —AN Rl e 1, 1 H
BT AR AR AR W AR AL R A
R, AN E SR EATES (5 3(a)) .

2) 53 RAE A5 R B e (I SRR R R S
B3, SRJ5 1 CIE-Lab 23 [8] A ik SEAE A (ELIR 26T
b AH L A 9 20

3) R BERFIE R S 1 (2) IR =
TRA AT, W23 A FR THC X PR I 55% /8 407 2041 R ¢
o T AR R 2, o (ER A BT 1(2) HER
KRR LAMEARER L (E 3(b)) o

. P(B)
2
(b) L1l g iifli vk ey

(a) LU R hsRAT:

613 Ruzon'™! 281 (3 RHE )7 SR o A8 3t 2

Fig. 3  Color sampling and « estimating used by Ruzon'*’

B EE E AGAR -3 B P 45 9 Trimap
BRGNS, 20T BRI A i 45 R B e WAFTE
—SUR R, A, R B Y A A R 1
HAESREME, HK, 8D RAMEERN o [H1
WA, X TR R BUR RIS RAE S, fa, Y
FUGAFAE 52 F 1) SCERI , AR B 1) 2 B0 450 1 A A
(Torm) ey il ) SRR AS B € R BT 25 7 AR R Y LB
IR

16 R ESLRE I, Chuang 28 AP 421 T 3EF

DU HE AR A X PR B B AR5 AT s iR &
AR Ny T AN S5 (0 A AR RAE T 1A o A
TR B e, BRI 1) SRAEEET 1A 1
T SCAE— 7 8] B A4 Bl L, TR 8 S A 4 0 1Y DX 3l
HR 0 31 BT S5 I S 0 0 S 1 P T sl (1 4
(a));2) BRAT SR AT AN, CRITH LW
ARAKIRAR R FIAEBCRAE;3) 4K P R R R
JE YA IR R ORAL 5 F B3 (MAP) FoR A
) s ke AT o (E (&1 4(b)) o

(a) WL FEBH T ARAE (b) A7 A o o

P4 UMK P ) A G R D IR o (A T

Fig. 4 Sampling and « estimating by Bayesian matting[s]

HIBECHR L4 B, DU 0K P LA L T AR
R ) LEVE S B T SRR T 1 2 S 5
S 2) AR 1 K R A W REAS T L4
4T S I 4, 08 T B e 13) o £
FRO A 1 7 1 R ik A S M AR
5% T4 R R e SRS e A
FRIR T T 5T 2B 30 5 300 S5 s S
(4R, AL o (4 B, A,
LR P2 AR SRR T Trimap IR AN
LL2 AESEULRAE I
S04 08 s PR OB 53 5 W 2 (BT, 2 B00L R
BEJT PR ERER R0 o i, 150401 S50 6623
AR R , SR T S BRI, T X
RIS T2 T T A 2 UL B R AL T
BEAR. 1E Berman 254 19 Knockout™ B3k 1, K 1
{82 1(2) WYRIERBIE F (=) HABIT AT S G A
PR S40785), 5 4 3 €6 BE A 1 AT p A AR 2 5
BEARIRE 2 MR B B T A L e
RIRERI 7 SR A% B (2) , FERRAE 1(2) 55 F (=) OAS
(A B (2) RABHI TR B(2) . WAEARR
Y o {5
C1(5) =B,(2)

= F.(2) B, (2) (2)

(&9

© [ B RS AR A



1336 T EEZEIEF®  www. cjig. cn

17 %

Ak =r,g,b, M o HHX 3 A1
B3, AT IE T % 107 A4 0 6 LR S A
fRE

Wang % A0 o (5B VE—ASBEHLAS B, T LA
SNy R 75 2 T SRR SEREAS X SR A
S RRAL(PDF) o BNA5 2084 107 BT LA K
BRHRZE o [H1Y PDF B HGE M. fFiZ A
(LR, RT3 ELR 0 o Al i A
{44 (belief propagation) " 53k 155, FRE ¥ If
RIUEAE A B SO0 , 7 50 24 G & A 52 2R 2
PRAE S m P R Trimap %20 HUBE I, A 2R
XEAE F 2 TRREA T BN A3, i T T4 3
ReARE, SCHRL 10 T4 T — ST {5 ( confidence
value ) BEFIIITAREA T (4 BT 5, %M RN, 4"
FOREAR R LR 3 AVER 0 1) BEAR X i 28 P2
BB AR AR R B ;2) 7651 (2 [ i
SEREACRIF SEREAS 0 25 S B R 050053 R AR
RIBI ORI I AR BT AR R R A
ATRESE A JE T AT S Ll R AR Y T A
JiE  ARASE R T REAS (A8 AL B K I o (B
Pl o s T

ST SRAL BRI — A R IR S
EIJ7 s, B ARG R R B B A = A S8 B BN
REASRAE IR TIREAS B9 G105 B RIS 22 6] (4 A 6
kAL o . 2 H P HRUEAY Trimap $OKS 20 H Hi
NG 5 T DX, e 0 SR R 3 R
3 BEARASB M B 45 SR, B2, AR Trimap R0
W 5 PG A At SR B Al 1 S0 B, B £ SRy
- P B R LA A5 2 I , DA T S5090K P
LA A
1.2 EFECEESHRESEK

S S A R T (8 R 7 VA ) T B
b , UG SO e A 2% i B A I B . o T kG
IV, 30432 3 R P P @ REAR , T3l X
AR R [ AR U R AR B G e iR . i T4
22 (] 14 A DL 3 A SCAE — AR /N B 9 L
3 x3 ARER) , JR T v AR T A B A5 B, vk
W B A,
1201 BT B06 HE B (A 2 S

T F T AR B B (41K 0 5 v, — ol ) B 7
FHARIG 2 18] SRR R T 5E XK
{_ 1(3) —zl(j) } (3)

g

wij = exp

Ao 2SR AT LU PR, 7RI R
I, Grady 25 KR T A3 T REHLIE R A )
(¥ o MM, % T AR o (H 5 AR AR E L
il , —NBEHLATH (random walker) 75 35 £ 95 4%
FUIRTH SE R AT R Z MR, = (3) Bl T
HA BT EAE ARG R IR AR AR HL, 1
HEAE RGB 160,23 Wl it 828 (3) 18 B AL R I A
APEEN R SCRR [ 1L ] R T AR A (LPP) £
AN RGB B 23 ] HEAT 5% , B2 5 R AL
B KR

oy e - Q2L GQUG =10
/ o
(4)
Kb, Q h— ARk A, SCHEE R R, &
LPP 52 J5 I ARRUME R 8L B2 X (4) RE T 47
DO S R S T S B, W EL A Dhd i GPU
(graphic process unit) KR BB HE ., ZITEA
AT S ALt 52 1) A 5C BV oy P B0 & v, B
HEAE, BN IR A 4 B0, 25 [ v B AR B
TR A TR R
A6 R ] (R AEARL T R 5 5 ST 7 B0 P M EC R
BB AR BT Z B A7 TR 25 (8] PR 0 34 58 P 10 ¢
Fo T AR ORISR SR AT RO
Z ,Bai 25 AV N b HE 85 ( geodesic distance ) it
BAC o (B N b R A ) 2 G K (TR S) L 7
Hh A LR ] ( Graphic) b, B2 9 8] Y o S
2 TEIR SR IAR b AHATR I R[] (9 BE 15 7T 3R S B,
2500 SRS, B BRARLL, DUJBE B8N

q

(a) BRIGHE &

KIS Db iR ey
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Fig. 8 Matting-based compositing and Poisson cloning'*®’
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Fig. 10 Eliminating bleed effect based on image coarsening!®
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Fig. 11  Fitting spline function for image compositing by

multi-scale weight function™*’
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Fig. 13 Test images and corresponding ground-truth mattes used to evaluate matting algorithms'*’
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Fig. 14 Rank-sum results based on MSE metric
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Fig. 15 Test images used to evaluate compositing algorithms and corresponding Poisson cloning results
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Fig. 16  An instance that SAD metric is not corresponding

to the perception of eyes in matting!*’’
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Fig. 18  Video compositing based on mean-value coordinates
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