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Combined Spatial-Frequency Method for Impulse Noise
Removal and Image Enhancement

Mohamad Momeny, PhD student!, Mehdi Nooshyar, Associate Professor?

1- Faculty of Computer Engineering, Yazd University, Yazd, Iran, mohamad.momeny@stu.yazd.ac.ir
2- Faculty of Computer Engineering, University of Mohaghegh Ardabili, Ardabil, Iran, nooshyar@uma.ac.ir

Abstract: Impulsive Noise is one of the degrading factors in digital image quality. In this paper, an innovative and hybrid method for
noise reduction is proposed. The proposed algorithm has two stages: detection of the noise and removing of it in the frequency
domain. Another innovation of the paper is introducing of a measure of quality assessment of the degraded image. The results show
the improving of the quality in comparison with the state of the art related works is achieved and this method outperforms them about
2dB in PSNR measure.

Keywords: Impulsive noise, noise removal, spatial-frequency filtering.
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1. Create 2D wxw window with center element as Pj; as a processing
pixel;

2. Ignore the pixels (in the selected window) with maximum and
minimum gray level values;

3. IfCount > [W;] then

Qij= Median of real values in the selected window;
Else

Qij= Mean of real values in the selected window;
End if
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Algorithm: Edge Detection

Input: P is the noisy image

Output: Edge Maps

Method:

(1) Select a 2D 3x3 window centered at Pj;, element
of this window are More neighbors of the Py;
(2) W= Element of selected window;

/I'W; is i element in the selected window
/11=1,2, ... 9

(3) If (W1>W, and W,>Ws and W;>Ws) or
(W5>W, and We>Ws and Wo>Ws) or
(W1>W4 and W,>W5 and W3>W5) or
(W->W, and W5>Ws and Wy>Ws) or
(We>WS; and Wo>Ws and Wg>W5) or
(W3>W9 and W:>W5 and W4>W1) or
(We>Ws and W5>Ws and W>W,) or
(Ws>W5; and W;>Ws and W,>W;) Then

(4) Ws is Edge

Else

(5) W5 is not Edge
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