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Abstract. In this paper, we present a new nonlinear filter to suppress the impul-
sive noise in image processing applications. The proposed filter uses the linear

combinations of order statistics in its filtering scheme and to improve the im-

pulsive noise suppression capabilities we introduce in the proposed filtering
approach the Rank M-type (RM) estimator. We use the simple influence func-
tion and different distribution functions to calculate the weighted coefficients of

proposed filter. Extensive simulation results demonstrate that the proposed fil-
ter outperforms the balancing between noise suppression and detail preserva-
tion in comparison with other variants of linear combinations of order statistics
based filters.

1 Introduction

Many different classes of filters have been proposed for removing noise from images

[1, 2]. They are classified into several categories depending on specific applications.
Linear filters are efficient for Gaussian noise removal but often distort edges and have
poor performance against impulsive noise [1, 2]. Nonlinear filters are designed to
suppress noise of different nature, they can remove impulsive noise and guarantee
detail preservation. They have proven to be exceptionally useful in many image resto-

ration applications. Because oftheir robust properties, some of these filters have been

used when the images are corrupted by non-Gaussian noise [1, 2].

One of the best known nonlinear filter classes is based on the order statistics [3].
It uses the concept of data ordering. There is now a plethora of nonlinear filters based

on data ordering [4-7]. Among them are the L-filters whose output is defined as a

linear combination of the order statistics [1-7]. Some examples of L-filters are the

Combination (C-L) filter [5] and the normalized least mean squares L (NLMS-L)
filter [6].
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4 Conclusions

We present a new class of L-filter that uses the robust RM-estimator in its filtering
scheme for image processing applications. Extensive simulation results demonstrated

that the proposed filter provides better impulsive noise suppression and detail preser-

vation in comparison with the L-filter proposed in the reference [7].
The RM-estimator improves the performances in noise suppression and detail

preservation in comparison with the traditional L-filter. The noise detector also im-

prove the properties of noise suppression and detail preservation of the proposed

filter and reduce the processing time ofthe proposed algorithm.
We should be to improve the properties of proposed filter to suppress better the

speckle (multiplicative) noise in images. For this reason, we are working to improve

the capability of proposed filter by means of use other size of the filter window, the

coefficients of proposed filter provides good noise suppression and we will compute

them by the use of other distribution function, and finally, the influence function
provides sufficiently robustness to suppress the noise and we will probe with other

influence functions proposed in the literature.
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