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Image inpainting via weighted optimization

Liu Jianming, Lu Dongming

(Artificial Intelligence Institute, Zhejiang University, Hangzhou 310027 China)

Abstract: Owning to the visual inconsistency of the greedy synthesis algorithm and neglecting of structure information of
other optimization based inpainting, a new image inpainting algorithm using structure and texture optimization was
proposed. The image inpainting was formulated as minimization of a weighted energy function, which was optimized using
an expectation maximization ( EM ) -like algorithm. To ensure damaged regions with strong structure and high confidence
been given priority to restoration, a greedy approach was used to set initial values and to calculate weight values for the EM

algorithm. Compared with greedy synthesis and optimization based image inpainting approaches, the proposed algorithm

considers the structure information and achieves better repairing results.
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Fig. 1~ Illustration of overlapped block in image

FE e, USRS i b i O A R
AR 1) A D0 T A AR A AT R ol B R X
B MR O EE RS, = (X ,x,,
Xy, X o AR o S g X A A 2
T FTERXE R ) x, R E AR EM X P RMGE
AR, T 5 0 8 00 AN R B I 1T Bk g ] e O
AW X PRAGEMR . TS, P4 x , ES
ZEMG @ T3 — > 45 A T2 H AR LA TR 4 R
INREAR He 4] R 1 1)z, T R SR A DT BC RE AR Bk 4R
M. =iz ,z,,,z,| 0 X S AHEAE ] LU 2 2 QK i
T A oA R /N A B U S )

OO = (Dol x -2 17) Al X -2 ()

K o, ST B R, AAUE, @R E
PRG35 4 5 S B, SR A, AT
TRAE 7 HA SR E5 4 A5 AE B i A IX S f e 2
X 02 S, HHTA B RR R X N AR A R L Z,
W AR X, 7RI R T PR BRRE, A | X, -
Z, || FARLYTRAE oK A E (X)) 755 R X ki 5t
BFIT L AR 3 DR 15— B 00 T U /ME, A R
ZH, A (L), AT LR 28 EM 53k 2% AR i
Xo T EM Gk X 0 46 (6 He BRURR, 0 46 (E 8 E



530 FEEZEE % www. cjig. en

%16 4

() B T R e 264 5 80 SR A 2k AR IR BRCET A AR K52
M X WRIE AR, B, o8 T 45 31 58 4 2008 ol 2>
BEARUEL, B e R A T B AR L e 0 O T B i
A B A, X0 Bz, IF AR B4 A 3 H BB AUE , R
J& A HIZE EM B 3 AROR A S it X 1 e A 15
FEH X, HEERERNT .

1) Wiafl X R R A R O — 2, 5 e B
RAMNBREBOR ., B EA TR0 h A
PR 1158 w5 A 6 1 Hex, B9 4R %8
G P(x,) RIEEBLE R RS E A Rx,, NS
7 IG5 R A5 B0 0l 45 ) RN S0 B A DT TR A A B
Zo M EMAES FHEA TSN R M, 0, IFF Hz,,, %t
MHTR P T R DB A . A AR R E B R
So hEAx, XN Iz, IF AR A R HRAUE o, .

2) E xR (1) ok, 115 BE & R AL
E(X) B/ MAER X B9 BUE , 715 08 i (8 5 5 X,
B Sqo

3) M T EHIEMN S, HaEAx, FIHH
B REAR BRI B 17 8 AE 2 7% KR 4R 2108 19 J
FEVE Lz, JE B M, = {2, ,2,,,2,1 o

4) FWrEEx, XFN Yz, S AR AR A ik AR
PR A 45 8 AR B Z N, i 2, Bk 3 20
BRE2) s i mEAa  Eakkat.

1.1 EFREZNMBHFERIEEMNETE

TER WA, SR FH SR AR PG 28 ), 5 5 155 s
AT R Se G DL S B 1 T SR T P A
I

D) O & R &S B, FRZ N 45k
RE
)W Hh RS MAMCAGEE, RZHh“H
R,

SRS ] b X, B e TH A R R B X B
Ho FREAMEER p WAGIERE(E ¢ (p) FO45H 5 52 {5
d(p),AXWMT

D1 el

ge (x,N-2))

dpy = Y ml )
lx, | o
R VR p Ao o x o B 69 TR
BB o U — (L5, © Fo B B,
VI RS R (R p MBI L L R E
Bl AR p LT T K B R0 B
oL R BT

c(p) = {

c(p) =

0 pe
I pel-0

(3)

BAERTLUSE SCH S, WP 1 ex, BEAERE C(x,)
MEEF a8 E D (x,)

En e(p)
C(x) = ”f(;'lm%>m| (4)
D(xi) = max, _x.nae) {d(P) } (5>

A, Ix, ol J2 45 6 1 Hex, tha & B H o
FEREMAE Wy, MEMEESE THTOE
PRI o2 FAR R W-F- BEAE 8. *F T ek
1 X IR 2 N5 P A 002 AN H A T 1B A0 4h B
HAGAEBEME S O 10 1 Hex, (18 45 44 58 B2 D) 45 1 L
A& BRI 02 FIR R Wi R A5 R B2 . T o
H e, AR ST
P(x;) = C(x;) - D(x,) (6)
BT 7R X B Q2 N H 5 002 AAHZE A % H 3k
fRAEBEHR Ry O, A itk HU5 22 2% 1 5 1l 4t i 37 0.2 AR 52
PAREE T 1 e, — Bk 45 3 ax se g 1 He iy 48 S
G, 30T DA% S ARG S 1% T D) 38 49 00 51 4% e v 1)
Hikx, . S % KR AR 8 BRI A, 4
w0 x, LT @2 R R B DB, O TR
(ERERER(E
c(q) = C(x,,.),Yqe (x,,Nn2) (7)
WCSR T Y AT H P g P(x,) XN B
FEVCRCRE Az, DL ek 5B J5 )P 5 10 iHALH
So HEAE O PR )E BT LR EA A
T A AU . B P, B EEERUE R
_ ,ﬁ’f’lP(p) (8)
S8 )
o, n BRFERADELB N EWMARE,0 <p <11, ZH
H e, B3E TR R ST 0 G618 2 585 175, R
e N, BAR, EARBUET A X GE TR G
16 S I D0 S 90 v B e v % 7 1 R R
1.2 AEHARLEES
— B ) R AR BRORE DL B DT E 32 2 R R TR AR S rh
PG AR FAE 25 097 5 Mk BE i o SR, % T B 5
SEA RN A SO f, i TR R E 258 7 I B
E DL H LA 5 R R AR L A AR RLBE , T 7E R 1B
Hrh, BESWE IR E mMEZE, T B &S
P RRAE 322 R B o 0 % 0 R, FRATT 8 S —
2 A FEAS BT IE B o, A6 TRAR R A AR AL
) B 25 i i 5 S5 A R A AR LU . R A R
d(x;,z,) =a ~d(x,,2,) +a, ~dg(x,,z,) (9)
Kb 0, BIERES, o +a, =1, d,(x,,2,) &



a4l

X A5 <R TIA AR AL B T 1518 2 531

H—AbJa R RAE 2277 Al d g, (x,,2,) J& B F 3R
[F] 5 =5 45 Fa) R ik B0 B R 7 B, R AR Bz,
e AGR ZR L R B (B 22 V- O A Y U8 — B g
i, B (E A TF 5 ISR ) Sobel #1251 15 58 JE =5
[21Bvi

2 XKWHRMITIL

T IR A R T G+ ST AR
I Intel X% CPU E6850 3 G | gE4T T 5256,
W T AR R, — AR A RIER 5 — AR A TR
LA SO BE T R

B2 BASCR L 5 B Z FE RO M T .
P BRI R /N 13 x 13 AR 10 . X 1
LA AN E RSO R A B I b AR SCR AR
RELFH AR

(a) UGB

(b) FEAX 45k

() DUEERRAE LR

(d) ASCREE R
K2 EBREE R T

Fig.2 lImage restoration comparative results
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Fig.3 Restoration of Dunhuang frescoes using our algorithm
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