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An Improved Image Inpainting Algorithm Based on Total Variation Model
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Abstract The classical total variation image inpainting algorithm costs more iterations and time to remove the text

and scratches. Aiming at this problem, we propose an improved algorithm. Firstly, the diffusion accommodation

coefficient is added into the regularization term. Secondly, a self-adaptive parameter that varies with the number of

iterations is added to the diffusion accommodation coefficient. Thus, the algorithm diffuses at a faster speed in the

early iteration and slows down in the later iteration, and the restored image maintains a sharp edge. A large number

of simulations show that the improved algorithm reduces the number of iterations and running time in the scratch

and text removal, and the restored image has good visual effect.
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Fig. 1 Diffusion coefficient curve in Eq. (4)
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Fig. 2 Diffusion coefficient curve in Eq. (13)
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Fig. 3 First simulation results on image Lena.

()R (b) Z K 5

(a) Original image; (b) damaged image; (c¢) TV algorithm;
(d) CDD algorithm; (e) algorithm in Ref. [17];
(f) proposed algorithm

T TV Bk CDD Bk, ACEELE 3D %R
10 24 KR 58 4= 2 B B B AF 1 058 2 2R .
XA R B R A 10 kLR WME 4 iR, TV
FIL[E 4o 15 CDD Bk [E 4 (D Ji% 4R 10 K JE
B RO 2, 5 ARG T2 8 B R 45230, SCER17 ]
JELE 4Ce) JEEA 10 GCERCR BT R AL T TV Bk
5 CDD Bk, Hith T A UL, ACHE LK 4
(O 10 WR L& H/ A H SCAR BRI .,

& 4 LenafiE%EHE—,
(o) TV &k (d) CDD &k ; (o) SCRRL17 18 5 (D AR SCR

Fig. 4 Second simulation results on image Lena.
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Table 1 Comparison of PSNR and time of

four inpainting algorithms in Fig. 3

n=10
Algorithm
PSNR /dB t/s
TV 24.1358 0.8125
CDD 25.9754 1.1563
Algorithm in Ref. [17] 41.2007 0.5665
Proposed algorithm 43.9368 0.4375
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Table 2 Comparison of PSNR and time of

four inpainting algorithms in Fig. 4

n=10
Algorithm
PSNR /dB t/s
TV 19.8438 0.8313
CDD 15.3489 2.0469
Algorithm in Ref. [17] 35.1882 0.7975
Proposed algorithm 36.6547 0.6438
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