Author’s Accepted Manuscript

EUROCOMPUTING

Intelligent Nonconvex Compressive Sensing Using
Prior Information for Image Reconstruction by
Sparse Representation

Qiang Wang, Dan L1, Yi Shen

NEUROCOMPUTING
LETTERS

www.elsevier.comlocate/neucom

PII: S0925-2312(16)31292-9
DOI: http://dx.doi.org/10.1016/j.neucom.2016.10.051
Reference: NEUCOM17687

To appear in:  Neurocomputing

Received date: 17 May 2016
Revised date: 16 August 2016
Accepted date: 31 October 2016

Cite this article as: Qiang Wang, Dan Li and Yi Shen, Intelligent Nonconves
Compressive Sensing Using Prior Information for Image Reconstruction b
Sparse Representation, Neurocomputing
http://dx.doi.org/10.1016/j.neucom.2016.10.051

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/neucom
http://dx.doi.org/10.1016/j.neucom.2016.10.051
http://dx.doi.org/10.1016/j.neucom.2016.10.051

Intelligent Noncovex Compressive Sensing Using Prior
Information for Image Reconstruction by Sparse
Representation

Qiang Wang Member IEEE, Dan Li, Yi Shen Member IEEE!

Control Science and Engineering, Harbin Institute of Technology,
No.92, West Da-Zhi Street, Nangang District, Harbin, China, 150001
wangqiang@hit.edu.cn, lidanhit@163.com, shen@hit.edu.cn

Abstract

Image reconstruction by sparse representation, which is based on the fact that
natural images are intrinsically sparse under some over-completed dictionar-
ies, has shown promising results in many applications. However, due to the
down-sampled measurements, the results of image reconstruction by sparse rep-
resentation are sometimes not accurate enough. In this paper, we propose a
novel intelligent nonconvex compressive sensing (INCS) algorithm using prior
information for image reconstruction by sparse representation. First of all, the
over-completed dictionary of Ridgelet is used to introduce the sparse level for
each image block. Then we use the nonlocal self-similarity property and joint s-
parsity to obtain the basic prior information to guide the reconstruction, which
contributes a lot to improving the reconstruction accuracy and reducing the
computational complexity. To enhance the guidance accuracy of prior informa-
tion, the property that natural image blocks spatially nearby share the similar
structures is exploited to extract more information to enrich the basic prior
information. Under the guidance of prior information, the intelligent optimiza-
tion algorithm, which performs superiorly in solving combinatorial optimization
problems and global searching, is utilized to solve the nonconvex [y minimiza-
tion problem essentially. By means of the prior information and the intelligent
searching strategy, the proposed INCS can not only improve the reconstruction

accuracy significantly but also reduce the computational complexity to accel-
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