Accepted Manuscript

Displays

Wiener Filter-based Wavelet Domain Denoising

Jin Wang, Jiaji Wu, Zhensen Wu, Jechang Jeong, Gwanggil Jeon

PIL: S0141-9382(16)30164-0

DOL: http://dx.doi.org/10.1016/j.displa.2016.12.003
Reference: DISPLA 1814

To appear in: Displays

Received Date: 12 September 2016

Accepted Date: 23 December 2016

Please cite this article as: J. Wang, J. Wu, Z. Wu, J. Jeong, G. Jeon, Wiener Filter-based Wavelet Domain Denoising,
Displays (2016), doi: http://dx.doi.org/10.1016/j.displa.2016.12.003

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.displa.2016.12.003
http://dx.doi.org/10.1016/j.displa.2016.12.003

Wiener Filter-based Wavelet Domain Denoising

Jin Wang'?, Jiaji Wu?, Zhensen Wu', Jechang Jeong?, and Gwanggil Jeon*
'School of Physics and Optoelectronic Engineering, Xidian University,
Xi’an, Shaanxi, China
2School of Electronic Engineering, Xidian University, Xi’an, Shaanxi, China
*Department of Electronics and Computer Engineering, Hanyang University, Seoul, Korea
*Department of Embedded Systems Engineering, Incheon National
University, Incheon, Korea
email: chwj0605@hotmail.com, wujj@mail.xidian.edu.cn, wuzhs@mail.xidian.edu.cn,
jjeong@hanyang.ac.kr, gjeon@inu.ac.kr
Tel: +82-32-835-8946, Fax: +82-32-835-0782

Abstract: The wavelet domain Wiener filter has been widely adopted as an effective
image denoising method that has low complexity. In this paper we propose a novel
Wiener filter with high-resolution estimation that determines the signal power while
preserving the edge information. We assume that a noisy image is composed of noise and
the original image, which are mutually orthogonal. Based on this assumption, we utilize
the local covariance to obtain high-resolution coefficients from the low-resolution
coefficients and to estimate the signal variance in the Wiener filter by using the high
resolution values. The experimental results show that the proposed algorithm improves
the objective and subjective performance significantly.
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1. Introduction

Image denoising is the recovery of a digital image that has been contaminated by
additive zero-mean white Gaussian noise during its acquisition and transmission. The
need for effective image restoration algorithms has grown with the massive production of
digital images and movies of all kinds, which often are acquired under poor conditions.
The goal of image denoising is to eliminate the noise and preserve the edge and texture
detail to remove artifacts visible to the human eye by reconstructing the original image
fromthe distorted image.

Over the last decades, many algorithms have been proposed for high-quality denoising
performance. Among them, discrete wavelet transform (DWT) has been widely used for
noise removal in the field of image processing [1-13]. The success of DWT is due to the
fact that DWT can be applied to a sparse representation of the image, which means that
many of the coefficients are close to zero. In the wavelet domain, the noise is uniformly
spread throughout the high frequency coefficients, while, most of the image information
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