Author’s Accepted Manuscript

SIGNAL

A new denoising model for multi-frame super- PROCESSING
resolution image reconstruction

Idriss El Mourabit, Mohammed El Rhabi,
Abdelilah Hakim, Amine Laghrib, Eric Moreau

www.elsevier.convlocate/sigpro

PII: S0165-1684(16)30240-7
DOI: http://dx.doi.org/10.1016/.sigpro.2016.09.014
Reference: SIGPRO6269

To appear in:  Signal Processing

Received date: 21 March 2016
Revised date: 2 September 2016
Accepted date: 22 September 2016

Cite this article as: Idriss E1 Mourabit, Mohammed El Rhabi, Abdelilah Hakim
Amine Laghrib and Eric Moreau, A new denoising model for multi-frame super

resolution image reconstruction, Signal Processing
http://dx.doi.org/10.1016/}.sigpro.2016.09.014

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/sigpro
http://dx.doi.org/10.1016/j.sigpro.2016.09.014
http://dx.doi.org/10.1016/j.sigpro.2016.09.014

A new denoising model for multi-frame super-resolution
image reconstruction

Idriss El Mourabit®, Mohammed El Rhabi®, Abdelilah Hakim®, Amine
Laghrib¢ *, Eric Moreau?

@ University Cadi Ayyad, Faculty of Science and Technology of Marrakech, Department
of Mathematics and Informatics, Marrakech, Morocco.
b Applied Mathematics and Computer Science department, Ecole des Ponts ParisTech
(ENPC), Paris, France.
¢ LMA FST Béni-Mellal, Université Sultan Moulay Slimane, Maroc.
& CNRS, LSIS, UMR 7296, Université de Toulon, 83957 La Garde, France.

* Correspondig author : laghrib.amine@qgmail.com

Abstract

Multi-frame image super-resolution (SR) aims to combine the sub-pixel in-
formation from a sequence of low-resolution (LR) images to build a high-
resolution (HR) one. SR techniques usually suffers from annoying restoration
artifacts such as noise, jagged edges, and staircasing effect. In this paper,
we aim to increase the performance of SR reconstitution under a variational
framework using adaptive diffusion-based regularization term. We propose
a new tensor based diffusion regularization that takes the benefit from the
diffusion model of Perona-Malik in the flat regions and use a nonlinear tensor
derived from the diffusion process of weickert filter near boundaries. Thus,
the proposed SR approach can preserve important image features (sharp
edges and corners) much better while avoiding artifacts. The synthetic and
real experimental results show the effectiveness of the proposed regularisation
compared to other methods in both quantitatively and visually.
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1. Introduction

Currently, image multi-frame super-resolution reconstruction [1, 2, 3, 4, 5]
is one of the relevant inverse problems research in image processing. The aim
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