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Improved Criminisi algorithm with the texture and edge features

Ren Shu', Tang Xianghong'”, Kang Jialun'
1. School of Communication Engineering, Hangzhou Dianzi University, Hangzhou 310018, China;

2. School of Information Engineering, Hangzhou Dianzi University, Hangzhou 310018, China

Abstract: In the image inpainting process, the Criminisi algorithm easily confuses texture parts for edge parts, resulting in
inpainting sequence deviation which finally influences the inpaint effect. By making full use of the characteristics of image
textures and edges, we introduce a differential-factor to improve the ability of the algorithm to distinguish edge parts. At the
same time, the improved algorithm uses a new search method to prevent the appearance of flaws during the image inpainting
process. Experiments confirm that the improved algorithm can overcome the insufficiencies of the original algorithm such as
texture extension and can better maintain linear structures. The Power Signal-to-Noise Ratio of the result compared to the

original algorithm has been improved about 2 dB to 3 dB, and the results have a better visual appearance.

Key words: image inpainting; differential-factor; priority model; linear structure
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Fig.1 Criminisi Algorithm schematic
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Table 1 D(p) of different areas

X 1 1 2 3 5 6 7 8
L IX I, — 0.003 6 0.003 8 0.002 4 — 0.003 2 0.0039 0.0039
U X3, — §— 0.003 9 0.002 2 0.003 3 = 0.003 8 0.003 6
S X3, 0.000 8 0.000 8 0.000 8 0.000 2 — 0.000 7 0.000 5 0.000 1

2 BB EHFIES TSR R

1 A SRS e Ty ) i — A AR
RIVES, X EAQ RN T XA A L R T
MG IR R EOHE B, A P05 8% 0 v A 3 7 o1 224
A T30 G AR AN FE AR 2 AR AR 1) X388, T LU AE B4
A AR AR SR R R (B R /N ke i e A7 R AIE
XS0, — ok 156 ] DL R G h B S b
FERRAE BT ) — A28 51, S BAT sy R PR A e 1 1 B
ML RS B rReE S Rtk T e
BGOSR T L Hs R 2RI R R 4 Aok
ik,

M1 5 o] LAAS Y, 7€ Criminisi B35
D(p) SR G0 B 1) 5 9 T L ) B 5 vk 4R ) i
IR AR, FREHE I 40t X g A -1 X, AN RE
MR ih 2, X 3R WA BB T AN g 58 2 o HE a0
Mk, M, S RHERE EUGAESE— 240t , anikl 3
s, FEAL IR S Bt Y m, Ty i A7 531,
, YRR ST S 1 RIS 2, 985 5 I e
LA 2 e AR R SCRBE (el E, (p) Al
E,(p)) iGN F (p) M F,(p)), L RIA—1k
JEWYEZE SE(p) = (E\(p) —E,(p) )/ I 252
{HF(p) = (Fi(p) —-Fy(p))/a’, a 2A—1kS4L
(KFEEMZH o = 255)

F2 504 M T 2(b) th 8 AN — k5
FIXEZEE, 58 1 HELEZETUEE, TieE
I IX2 X5 XPAK6 X, i JETE3 X 4 X7 XD
o 8 X AE X3k, i Gk W 41 25 (8 5 S Y (B 2254

AHZERR, X UL, P (E 25 (E AU ML 3R AE T 3 X 4
DX\7 X b 8 XA 1 % MR 3 G 25 A AL, MRS 3t 1]
W 7 At DX A i P, RV X R 75 s T30 4 (L
H P DX

I
WHEZ T 107

K3 fRER R ¢, ORI
Fig.3  The enlarged drawing of patch ¢,

3 Rlga T 2(b) 8 AN XA —Ak R 1Y
Ti 22508, 53R 2 AL LI B, Jr 22 22 (H X ih %
DXIRAF: 3 25 DI W 5 (22 (R — ) , vHERf
Mo T AR X B S . R nT L, PR X
A8 Je PR AT Py 28 (R 22 0K 0 2 , o ml iy 5 22 25 (RO 1
SE o AT G2 SO DX (AR AT Bl 0P X
PE AT DA S (AT I, B {E 2 (X G 3
BERE ST AN IR NG OU , PRI AT 2R RSB 2E M7 22
ZEMEARES B 773, 0 PG 8 DX 3 ) s 1 R4 7 )
W EEAHZEROR, B 1 AR 2 2 [AEAE 5 2
{EAHIEAE Iy 22 ZE (HBOR I, B 1 R 2 Z [ 77 7R i
S MIEARIT , 7 22 AHIT AT, B 1 FIde 2 Z [H] AN fEAE
W%, P T ) — S DA~ X I

© v [H R BT AR BT A



1088 hEEREEEE www. cjig. en

17 %

*2 AREXFHSE(p)
Table 2 SE(p) of different areas

X i 1 2 3 5 6 7 8
2125 X35, — 0.300 4 0.1306 0.1216 — 0.2175 0.1110 0.1219
S X I, — — 0.009 2 0.002 3 0.020 4 — 0.078 8 0.084 9
S X3 0.006 4 0.076 9 0.043 1 0.0058 — 0.0513 0.0774 0.0101

*3 AEREH SF(p)
Table 3 SF(p) of different areas

X% 1 2 3 5 6 7 8
%X I8, — 0.0020 0.009 6 0.004 2 — 0.008 5 0.003 2 0.0156
SR X I, — — 0.000 2 0.0015 0.000 3 — 0.000 8 0.0009
S X35 0.000 0 0.000 1 0.000 0 0.000 0 — 0.0000 0.000 3 0.0000
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(8)

K, mean(E(p)) BZHIHF E(p) BIHIHE.
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Fig.5 The repair effect compare figures of barb

(d) SCHR[8154E (PSNR=40.127 6 dB) (e) AL FLI(PSNR=40.559 4 dB)

& 6  baboon P& R HLEE
Fig. 6 The repair effect compare figures of baboon
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(c) Criminisi$fiZ;

(d) SCHRIS]EL: () A3 ELv:

&7 bungee EMG R 2 B O RIR:

Fig.7 The effect of bungee image after object removal
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