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Abstract

The investigation on the sparisity of natural image is the basis of image inpainting using structure
sparisity of images. The experiment is designed to deepen students’ understanding about the
concept of structure sparisity and the implementation to the image inpainting technology. In the
experiment, the conception and implementation of structure sparisity and sparisity expression
are introduced to achieve image inpainting by image patch sparisity. The experiments and com-
parisons with the classical algorithm are performed. In the paper, the process, virtue and shortage
of inpainting in different inpainting algorithms are compared, which is helpful for students to un-
derstand the process and the meaning of image inpainting.
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Figure 1. The picture direction on the sparsity of image blocks
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Figure 2. Flowsheet of image inpainting algorithm based
on structure sparsity
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Figure 3. Comparison between the process of different inpainting algorithms
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Figure 4. Comparison images of the restoration effect after the removal of the figure
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Figure 5. Comparison of the result of scratch image inpainting

E 5 WREBIEELSRMLE

(a) Original image

(@ HHE

R FIRLE XS T 22 R BUR BEFEAN R 0 1), FLIR G 45 R & 2 BIVF 2 R e i 7= 4£ 2246, {H PSNR
X T 2 BB RN VSRR A R[13]. PSNR {HBCR B E AR BB 52 H BRIG(A ch i 2%
BN R a6 FBO AL, BRI, SOAE R .

(=)



m
Pl

o

A £ (xy) WS H EBIEBR TR AT (x, y) KSR O, f(xy) WEE)EERGEMNE R E
AERIAR P BRE EfE . X T — 08 M < N BRI, W5 ER EE A -
255

i 221y

j=li=1

PSNR =10xlog,, (2-1)

SEIGAE RS, ERFARMR AP MEERER S RSB E RN RE, Q)P BEEER. HEER
FVEXT N PSNR LRI A B H o i X b oA P Fh Sy R LB s . B R ZE T L T — R
SCHR[14] [15], 1B H SRR SEPLIX PN vk
4, G5B

ASCAE T R R S sk LR R B R IR A R B, SRR i fe B AR e AR . A28
MG LI B Y R B AN R B, AFRHIE A B R SR ERBE R, e B 45 1550k
g AR AT X T B SRt B ARSI R GRS HE, OR 2 AR T I — T 1] %R
MR AR HEXHME B SR BEAT LURL, Ay BREX T B R — T [ w7 LB —Emie M. [,
A DA 2 AR ARSI IE LTS MR HEAT IR — 2P I AL B

EHEUmHE

[E 5K 5 AR5 4 % Bh I H (61271349).

SE#Ek (References)

[1] Bertalmio, M., Sapiro, G., Caselles, V., et al. (2000) Image Inpainting. Proceedings of ACM SIGGRAPH, New Orleans,
23-28 July 2000, 417-424.

[2] Elad, M., Starck, J.L., Querre, P. and Donoho, D.L. (2005) Simultaneous Cartoon and Texture Image Inpainting Using
Morphological Component Analysis. Applied and Computational Harmonic Analysis, 19, 340-358.
http://dx.doi.org/10.1016/j.acha.2005.03.005

[3] Guleryuz, O.G. (2003) Nonlinear Approximation Based Image Recovery Using Adaptive Sparse Reconstructions.
Proceedings of 2003 International Conference on Image Processing, Vol. 1, 713-716.
http://dx.doi.org/10.1109/icip.2003.1247061

[4] Xu, Z.B.and Sun, J. (2010) Image Inpainting by Patch Propagation Using Patch Sparsity. IEEE Transactions on Image
Processing, 19, 1153-1165. http://dx.doi.org/10.1109/T1P.2010.2042098

[5] Zhang, Q and Li, J.J. (2012) Examplar-Based Image Inpainting Using Color Distribution Analysis. Journal of Informa-
tion of Science and Engineering, 28, 641-654.

[6] Fadili, M.J., Starck, J.L. and Murtagh, F. (2009) Inpainting and Zooming Using Sparse Representations. The Computer
Journal, 52, 64-79. http://dx.doi.org/10.1093/comjnl/bxm055

[71  aKkES. EETREAMEC T RGEEEORRT D] [ 224850, Biflg: R TR
[8] G T HLUESE 0 A R AL BB 55 S0 E W U [D]: (W22 A0 ). Wi P A8imAs

[9] Criminisi, A., Pérez, P. and Toyama, K. (2004) Region Filling and Object Removal by Exemplar-Based Inpainting.
IEEE Transactions on Image Processing, 13, 1200-1212. http://dx.doi.org/10.1109/T1P.2004.833105

[10] skfEE. H7EEALE(MATLAB JR) [M]. dbat: A RHR L H AR, 2009: 15-30.
[11] EZHL. MATLAB7.6 G A EEIM]. b5 ERE Tk H At 2009: 21-32.
[12] KA. MATLAB $7 EBUEALFEIM]. b5t HLbE Tk it 2012: 276-285.

[13] Renaud, R., Baroncini, V. and Gusmao, A.A., et al. (2005) Final Report from the Video Quality Experts Group on the
Validation of the Objective Models of Video Quality Assessment. http://www.wgeg.org

[14] Wong, A. and Orchard, J. (2008) A Nonlocal-Means Approach to exemplar-Based Inpainting. Proceedings of 15th
IEEE International Conference on Image Processing, San Diego, 12-15 October 2008, 2600-2603.



http://dx.doi.org/10.1016/j.acha.2005.03.005
http://dx.doi.org/10.1109/icip.2003.1247061
http://dx.doi.org/10.1109/TIP.2010.2042098
http://dx.doi.org/10.1093/comjnl/bxm055
http://dx.doi.org/10.1109/TIP.2004.833105
http://www.wqeg.org/

http://dx.doi.org/10.1109/icip.2008.4712326

[15] Wu, J.Y. and Ruan, Q.Q. (2006) Object Removal by Cross Isophotes Exemplar-Based Inpainting. Proceedings of 18th
International Conference on Pattern Recognition, Hong Kong, 810-813.



http://dx.doi.org/10.1109/icip.2008.4712326

	The Design of Experiment on Image Inpainting Using Structure Sparisity
	Abstract
	Keywords
	基于结构稀疏的图像修复实验设计
	摘  要
	关键词
	1. 引言
	2. 结构稀疏算法的原理[4]
	3. 实验设计
	4. 结语
	基金项目
	参考文献 (References)

