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Application of Coherence-enhancing Diffusion in the
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Abstract Image inpainting is an important research field in the area of image restoration, which can be used to restore
damaged images and videos, remove text and conceal errors in videos. Now many inpainting algorithms perform well in the
gray image inpainting, but they are time consuming and not quite applicable to color images. This paper introduces coherence-

enhancing diffusion into image inpainting, and adapts it to improve the efficiency and performance of inpainting. Moreover our

method can extend for color image inpainting naturally. Many experimental results prove our method is effective.

Keywords coherence-enhancing diffusion, image inpainting, structure tensor, isotropic diffusion, anisotropic diffusion

1 3]

[

RGN EORE — I AR, BRI LR
SLIt O TR SE AR A T 2R Ok AR IR 1 S
[ B PR 35 1 ity B4 B AR IR, O 46 6 o T 22 ) S8 R
AR, XL TAEB AR N retouching (1 i ) u ¥
inpainting (B 4b) o [FAF , 2% 75 ¥k o W] B ] 21 405 &
BT XU E AR B AR (digital inpaint-

HEETB A i 57 X BUF A58 5% B R i 55 3 H (CUHK/4185/00E )

5 B #5:2007-05-08 ; 2 6] A #]:2007-07-02
E—IEE R T £ (1984 ~
55 . E-mail: wangli_china@ yahoo. com. cn

ing) o MECZ AR BT , R B A0 L2 30 15 18 #b
DX 3 R ) £ BRSBTS B A48 4D X0, TRt
KRN E T BRI E R 0T 58 ek, RSB AR BOR
N HIAEH Tz X AR e B R Bertalmio 45 A 5]
A G AR F b, 32 2 AR ) W 3 rp g A
BT R 308 4D DX BTG 15 B 1) R B b X
#L, 12 #5 BSCB ( Bertalmio-Sapiro-Caselles-Bellester )
AR =R HE PDE™ 25 52 3] Bertalmio %5 A T.
YEBYJE % , Chan 558 A48 ) T 5 T JLAa] 85278 1) A2 431

), F o B R B TR LR G BORF B b L AP oe A . BRSOy 1l O PR AR AL R U B



72 o E 4 E R 2R i)

AL AR A 4y (V) BT R 30 R A A
Ho (HZS I A BB F 48 X S0R 5y 5 1R B 466 2
B, His Bk, SCHk[4] ~[6 1% TV A gt 1T
T et (A S ROR I AW B X TV R
85k 54, Chan 1 Shen $i H 2 T it SR §" L 9 CDD &
AR Bl ok A5 R A X IR 3 AT 0 A, (HR
TR B

AL 1 B 77 YA TR B AP BE — JS RT3 N #8 BE A4
U BORCR B T RIS A B 48 b — i 15T 2 A
3 ~ 450 Bh A BESE L, 1B AN IR B 5 B B R (IR 4R
M i, SR A B X 3 3 4 A B 45 5 i
J 3 A8 E YT ROT S — 2 R 5 A R B £
has s, R EUE AR A A, Xt BR ) 7 A4
AR o B XFLLE 8k, K T 48 S0 3R A A S T
BT RS A B BB 247 2ot , sl g H 5
IR JE SRR (o A e b v 48 8 T R IE b BR
AR o

2 MBX¥HTE

PO I8 20 AR C 3 B A e LR o 4
[ B2 K Weickert 2 H i, 32 220 HITE 98 SRR
3 i e, 32 2SR S YT RR A SO AR AL T
li b HEAT , AT LAAR G 3 3 4 48 SURMR ) W AL, 52 1tk
JA B, AR SOR AR SC T BT A L B AR e b P 3C
HIR [ 8 ] R T 4 P 235 Ay o Ak o Al T 0 s AR Ak 9 D7 17
FAAE— A RO BE % 1) AL, AR SCR T AR R 45 4 5K
R A T PR G D 1 £ R S A R ROBE B )
e S

]11 JIZ

= ] =VuvVu' =
N PYR |:

ul uu,
2 (1)
:

wu, u

K HF(2) X T 8 4 A~ 38 8 73 0 FEAT AR Lk Ak
B oy 2 358 D PRR, — B p = 1

6Jt] . > T
5 = div(y (Y VI, VI, )V,  (2)
k=1

1

tﬂ(‘Vu‘ )=‘vu‘p

(3)

Xt 5 B A AR LR A5 h sk i HEAT o AR BRE ST
] AR R A, YD R 5 1) b RRAE(E R AL,
FHSE PR P AIE ) R ey iy o SCRHR (8 AR ARYE A, A1 A,

%14 %
B R/ANEHE XL AL, A
Al =a (4)
o A=A,
AL ={
a+ (1l -a)exp( =C/(A, —A,)>)  HiAth
(5)
A, a,C ¥ E R, &Y HUE R
D=Mp ) +Apop, (6)
TRRPRAE Y BT
ou .
E=d1V(DVu) (7)

3 MHEMEXYTRARE

Bt X BB D B4 AT, O T ORI T R AR K 2K
BT 1 1, — BEEOR o« 2 — D R/ANIE, B R
BB AR T AR o R AN X IR B X 8 A
LG P oy , A 1 Bs .

h%

B DR AR AL GO B

Fig. 1 Region interior and edge
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Fig. 2 Restoration of some synthetic examples
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Fig. 3 Restoration of old photograph with scratches
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Fig. 4 Comparison of restoration of color image
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Fig. 5 Removal of superimposed text
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Fig. 6 Removal of superimposed stockade
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