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Abstract

This paper discusses the recovery and demixing problem of sparse signals. We propose a weighted
Iy norm minimization model. Then the ADMM algorithm is applied to this model. We also prove the
convergence property of our algorithm under mild conditions. At last, we do two numerical expe-
riments for 3D color image, in which salt noise and salt-and-pepper noise are chosen. In addition,
we compare our algorithm with two other algorithms: the JP and the YALL1. Numerical results of
PSNR and RelErr show that our algorithm gives relatively better behavior.
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Figure 1. Comparisons of ADMM algorithm, the JP and the YALLI (30% of the pixels are corrupted by salt noise)
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Figure 2. Comparisons of ADMM algorithm, the JP and the YALL1 (30% of the pixels are corrupted by salt noise)
[ 2. ADMM E3%5 JP #1 YALL1 B AR ELEE R (30%EhME )

EH=

Corrupted JP YALLIL ADMM
0.580, PSNR=9.97dB ~ RelErr=0.221, PSNR=19.19dB  RelErr=0.144, PSNR=22.11dB  RelErr=0.117, PSNR=24.19 dB

Corrupted JP YALLL1 ADMM
RelErr=0.803, PSNR=8.54 dB RelErr=0.301, PSNR=18.05dB  RelErr=0.163, PSNR=22.65dB  RelErr=0.137, PSNR=24.43 dB
Jeo e o T s

"?CR -‘?{"l : ‘1 m

Corrupted JP YALLI1 ADMM
RelErr=0.783, PSNR=8.36 dB RelErr=0.241, PSNR=20.02 dB RelErr=0.165, PSNR=22.54 dB RelErr=0.125, PSNR=25.76 dB

GXATSEAETS

Figure 3. Comparisons of ADMM algorithm, the JP and the YALL1 (30% of the pixels are corrupted by salt noise)
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Figure 4. Comparisons of ADMM algorithm, the JP and the YALL1 (30% of the pixels are corrupted by salt-and-pepper
noise)
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Figure 5. Comparisons of ADMM algorithm, the JP and the YALL1 (30% of the pixels are corrupted by salt-and-pepper
noise)
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Figure 6. Comparisons of ADMM algorithm, the JP and the YALL1 (30% of the pixels are corrupted by salt-and-pepper
noise)
6. ADMM B3£5 JP fl YALL1 BUERISTELEE R(B0%HIELIERFS)

M 1~3 ATLUEH, SRS 30% SR, 5 IP JiMLk, AR ADMM HikiigE
{EHELL PSNR 425 T 3~7 dB; 5 YALL1 HiEAM L, ASCH) ADMM B I (51t PSNR #2875 17 1~3.3
dB. FHRIAHNT IR 2 RelErr MR K. HE 4~6 ATLLEH, JEOERFHE 30%AMEEE SR, 5 P
FIFRMIEL, AL ADMM S5 EE L PSNR #2151 1~2.6 dB; 5 YALLI 5%AHL, ADMM 5
A 58 L PSNR #2151 0.3~2 dB, X% 2% ReLErr FI/ b B k. mukal i, FFASCHR K
TN 1 SE i IMEAE R ) ADMM SH97E 3D R KM% = i b B A 2850

5. &ig

ASCE A BA RS T AR R, 3- IR VE B MR, e R ) A A e A
ADMM FEEHAT R A . A28 BB N IR T Sk pUesitt . R A R, X BA 30%EEME 75 AT 30%
WERIE A 1 3D R MG AT TR, JEEZ M JP 505 K& YALLD 55T T HUE XS . st 4s
RRUPH LT HABP AN L, ADMM SIE U fEL 54 EL PSNR BIS 52 iy, T AHXT IR 2 RelErr B F#AIK,
DALt BT B ) PR R R R

Sk
[1] Jung, M. and Kang, M. (2015) Simultaneous Cartoon and Texture Image Restoration with Higher-Order Regularization.
SIAM Journal on Imaging Sciences, 8, 721-756. https://doi.org/10.1137/140967416

[2] He, L. and Wang, Y. (2014) Iterative Support Detection-Based Split Bregman Method for Wavelet Frame-Based Im-
age Inpainting. IEEE Transactions on Image Processing, 23, 5470-5485. https://doi.org/10.1109/T1P.2014.2362051

[3] Mallat, S.Y.G. (2010) Super-Resolution with Sparse Mixing Estimators. IEEE Transactions on Image Processing, 19,
2889-2900. https://doi.org/10.1109/T1P.2010.2049927

[4] Aurias, P., Facciolo, G., Caselles, V., ef al. (2011) A Variational Framework for Exemplar-Based Image Inpainting. /n-
ternational Journal of Computer Vision, 93, 319-347. https://doi.org/10.1007/s11263-010-0418-7

[S1 Wen, F., Adhikari, L., Pei, L., ef al. (2017) Nonconvex Regularization Based Sparse Recovery and Demixing with Ap-

DOI: 10.12677/aam.2021.105194 1853 IR Esid


https://doi.org/10.12677/aam.2021.105194
https://doi.org/10.1137/140967416
https://doi.org/10.1109/TIP.2014.2362051
https://doi.org/10.1109/TIP.2010.2049927
https://doi.org/10.1007/s11263-010-0418-7

v

plication to Color Image Inpainting. I[EEE Access, 5, 11513-11527. https://doi.org/10.1109/ACCESS.2017.2705646

[6] Li, G.Y. and Pong, T.K. (2014) Global Convergence of Splitting Methods for Nonconvex Composite Optimization.
SIAM Journal on Optimization, 25, 2434-2460. https://doi.org/10.1137/140998135

[7]1 Studer, C. (2012) Recovery of Sparsely Corrupted Signals. /EEE Transactions on Information Theory, 58, 3115-3130.
https://doi.org/10.1109/TIT.2011.2179701

[8] Yang, J. and Zhang, Y. (2011) Alternating Direction Algorithms for /; Problems in Compressive Sensing. SIAM Jour-
nal on Scientific Computing, 33, 250-278. https://doi.org/10.1137/090777761

DOI: 10.12677/aam.2021.105194 1854 IR Esid


https://doi.org/10.12677/aam.2021.105194
https://doi.org/10.1109/ACCESS.2017.2705646
https://doi.org/10.1137/140998135
https://doi.org/10.1109/TIT.2011.2179701
https://doi.org/10.1137/090777761

	ADMM算法在3D彩色图像恢复中的应用
	摘  要
	关键词
	Application of ADMM Algorithm in 3D Color Image Recovery
	Abstract
	Keywords
	1. 引言
	2. 模型的转化
	3. 算法及收敛性证明
	3.1. ADMM算法
	3.2. 加权l1范数的临近算子
	3.3. 收敛性证明

	4. 数值实验
	5. 结论
	参考文献

