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Abstract

When digital image signals are transmitted or stored, they may be usually degraded by
impulsive noise such as BSC noise. Though median filtering is a very effective method to
reduce the impulsive noise, it brings non-negligible distortion after filtering. Several algorithms
have been proposed to reduce such a distortion, but their reconstructed image quality are
inadequate in some cases and they have a difficulty in real-time processing. In this paper, an
effective filtering algorithm which can not only reduce the noise effectively but also preserve
the edges well and lessen the distortion greatly, is presented. The proposed algorithm is an
adaptive algorithm of median filter using local statistics, based on the characteristics of human

eyes. The adaptive algorithm results show performance improvement of up to 3-4 dB over the
nonadaptive one.
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Table1. Performance Comparison of the Non-
adaptive and the Adaptive Median
Filter for GIRL.
(k=1.0, co=c,=c.=1/3)
SNR gain(dB]| non-adaptive adaptive
bit-error
probability
0. 0005 —-3.2 — 0.3
0.001 —0.4 2.6
0. 005 6.2 9.7
0.01 9.0 L 12.6
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Table2. Performance Comparison of the Non-
adaptive and the Adaptive Median
Filter for CRONKITE.
k=1.0, co=c,=c,=1/3)

NSNR gain(dB)
bit-error non-~adaptive adaptive
probability
0. 0005 6.1 11.7
0.001 8.9 4.5
0. 005 14.8 17. 4
0.01 16.4 17. 4
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Fig. 1. Original, Noisy(p,=0.01) and Restored
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Fig. 2. Error Images and Their Histograms
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Restored Images Shown in Fig. 1.
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