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Abstract

As a branch of image processing, image inpainting is widely used in computer vision, astronomy,
biology and other fields. In this paper, the modified Cahn-Hilliard equation is used for binary im-
age inpainting. The second-order finite difference method is used to discretize the equation with
nonlinear term in space, and the Crank-Nicolson method is used to discretize it in time. The fast
discrete cosine transform combined with fixed point iteration method is used to solve the equa-
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tions in the fully discrete scheme. The numerical method of image inpainting based on this model
has the advantages of few parameters, small storage and high computational efficiency. Finally,
numerical experiments are given to verify the effectiveness of the proposed method.
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Figure 1. Repair of truncated bar image

E 1 #ERmEGNER

Bk, S ERBSHEGHATEEARE, WK 2 Fin. i, B 20) 8 ansmelEg, ®
IR EE, ZE DRI B R Xk RAMEIER Cahn-Hilliard 75 F2%5 B R BRI #4718 2
5. 10, 15. 20 ¢k, W LAE HIRAG DXISBEE SRR N, A3kt N, B2k, K 2(f) NiER
20 KIE IR G, nTCUE B EUE R oy B 2 sk, G ERMEAE R S e g
R

(b) FrieE & (c) AR IEZ - B

(d) EAR10UF KB R B () IERISTEIIER EIZ (0 BER20WERIER KRG

Figure 2. Restoration of graffiti in images
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Figure 3. Watermark restoration in image

3. Ef&HKEIREE

4, gEip

RSO DU 2 1E Cahn-Hilliard 75 R XS 880 (1 26 B DL e 75 ) BB GREAT A8 2, 2 4 1) A ] |

5339 N A PR 22 43 77181 Crank-Nicolson J7 v HEIE ) Cahn-Hilliard J7 #2317 B BOF T PssR . %L
IR EE R, ZRERL T AR 0 A S A A . KEN A R R IIE B R . A SCR I
H B T mT DA Rt BUSEATIE R 5 L0, (FEMG 25 XN E RE BAREHEEA, EiNEs
NHRARGE o R, %75 R m] B0 DR S0 H R AE A FR R K Bt 4 Eth s 2, — e a8
PSR, 1R ER AL AR

E&mHE
I T EIREL 2 45(20180550996) B 115 A
STk
[1] Bk, WS, 2Rt otk th R IR I BUE BE m S B 5L ], THEALURBI TS B 2243, 2020, 32(5):

[2]
(3]

(4]

[5]

787-796.
whr, WE, T ARG RN A]. BARFEFR, 2010, 28(2): 163-169.

Gu, J., Zhang, L., Yu, G, et al. (2006) X-Ray CT Metal Artifacts Reduction through Curvature Based Sinogram In-
painting. Journal of X-Ray Science and Technology, 14, 73-82.

Chen, X., Yang, S., Wang, X., et al. (2010) Satellite Image Blind Restoration Based on Surface Fitting and Iterative
Multishrinkage Method in Redundant Wavelet Domain. Optik, 121, 1909-1911.
https://doi.org/10.1016/j.ijle0.2009.05.015

Bertalmio, M., Sapiro, G., Caselles, V., et al. (2000) Image Inpainting. SIGGRAPH Conference, New Orleans, LA, Ju-

DOI: 10.12677/aam.2021.103073 678 IR Esid


https://doi.org/10.12677/aam.2021.103073
https://doi.org/10.1016/j.ijleo.2009.05.015

B
R
o
&

(6]
(7]

(8]

[9]
[10]
[11]

[12]

[13]

ly 2000, 417-424. https://doi.org/10.1145/344779.344972
MR AR, PR, 26T it TV BRI A Bt e 75 22 SR SR (0], THENL S 40 TH2, 2016, 44(11): 2118-2123.

Shen, J. and Chan, T.F. (2002) Mathematical Models for Local Nontexture Inpaintings. SIAM Journal on Applied Ma-
thematics, 62, 1019-1043. https://doi.org/10.1137/S0036139900368844

Haehnle, J. and Prohl, A. (2011) Mumford-Shah-Euler Flow with Sphere Constraint and Applications to Color Image
Inpainting. SIAM Journal on Imaging Sciences, 4, 1200-1233. https://doi.org/10.1137/100795620

RS, 55K, AT CDOD BRI Pus BR B R L] THELE E, 2008(10): 223-227.
ENB, 22T, $HHkNY. R CDD B Bl M B8 B HE[I]. B KS5R, 2013, 36(4): 80-86.

Bertozzi, A., Esedoglu, S. and Gillette, A. (2007) Analysis of a Two-Scale Cahn-Hilliard Model for Binary Image In-
painting. Multiscale Modeling & Simulation, 6, 913-936. https://doi.org/10.1137/060660631

Greer, J.B., Bertozzi, A.L. and Sapiro, G. (2006) Fourth Order Partial Differential Equations on General Geometries.
Journal of Computational Physics, 216, 216-246. https://doi.org/10.1016/j.jcp.2005.11.031

Strang, G. (2007) Computational Science and Engineering. VVol. 791, Wellesley-Cambridge Press, Wellesley, 284-285.

DOI: 10.12677/aam.2021.103073 679 IR Esid


https://doi.org/10.12677/aam.2021.103073
https://doi.org/10.1145/344779.344972
https://doi.org/10.1137/S0036139900368844
https://doi.org/10.1137/100795620
https://doi.org/10.1137/060660631
https://doi.org/10.1016/j.jcp.2005.11.031

	基于Cahn-Hilliard方程的二值图像修复方法
	摘  要
	关键词
	Binary Image Inpainting Method Based on Cahn-Hilliard Equation
	Abstract
	Keywords
	1. 引言
	2. 数值方法
	3. 数值实验
	4. 结论
	基金项目
	参考文献

