
Accepted Manuscript

Image Selective Restoration Using Multi-scale Variational Decomposition

Liming Tang, Zhuang Fang, Changcheng Xiang, Shiqiang Chen

PII: S1047-3203(16)30163-8

DOI: http://dx.doi.org/10.1016/j.jvcir.2016.08.004

Reference: YJVCI 1833

To appear in: J. Vis. Commun. Image R.

Received Date: 13 January 2016

Revised Date: 20 July 2016

Accepted Date: 8 August 2016

Please cite this article as: L. Tang, Z. Fang, C. Xiang, S. Chen, Image Selective Restoration Using Multi-scale

Variational Decomposition, J. Vis. Commun. Image R. (2016), doi: http://dx.doi.org/10.1016/j.jvcir.2016.08.004

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers

we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and

review of the resulting proof before it is published in its final form. Please note that during the production process

errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.jvcir.2016.08.004
http://dx.doi.org/10.1016/j.jvcir.2016.08.004


  

 

 Page 1 of 50 

Image Selective Restoration Using Multi-scale Variational 

Decomposition 

Liming Tang
*
, Zhuang Fang, Changcheng Xiang, Shiqiang Chen 

School of Science, Hubei University for Nationalities, Enshi 445000, P.R. China 

Abstract: In this paper we propose a multi-scale variational decomposition model for image 

selective restoration. Firstly, we introduce a single-parameter (BV, G, L
2
) variational decomposition 

functional and theoretically analyze the relationship between the parameter and the scale of image 

features. And then, by replacing the fixed scale parameter with a varying sequence in the 

single-parameter decomposition functional, we obtain the multi-scale variational decomposition 

which can decompose the input image into a series of image slices of different scales. Furthermore, 

we show some properties and prove the convergence of the multi-scale decomposition. Finally, we 

introduce an alternating and iterative method based on Chambolle’s projection algorithm to 

numerically solve the multi-scale variational decomposition model. Experiments are conducted on 

both synthetic and real images to demonstrate the effectiveness of the proposed multi-scale 

variational decomposition. In addition, we use the multi-scale variational decomposition to achieve 

image selective restoration, and compare it with several state-of-the-art models in denoising 

application. The numerical results show that our model has better performance in terms of PSNR 

and SSIM indexes.  
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