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Research on Denoising Algorithm for Salt and Pepper Noise

Wang Wenhao, Gao Shangbing, Zhou Jingbo, Yan Yunyang
(Faculty of Computer Engineering, Huaiyin Institute of Technology, Huaian, 223003, China)

Abstract: To effectively remove salt and pepper noise in digital images and improve image quality, a new
algorithm for removing salt and pepper noise is given based on the analysis of some typical removing noise
methods. Firstly, according to the characteristics of salt and pepper noise,a noise detection algorithm,
which is based on dynamic window and the neighborhood pixels statistical information, is designed. The
noise and the non-noise are effectively distinguished. And then, the noise is removed by using improved
adaptive median filter algorithm, in which the adaptive window size and the filtered value optimization
strategy are introduced. Experimental results show that this method can not only remove salt and pepper
noise in images, but also effectively protect the details of image features. The algorithm is better than
other methods for the image with high density of noise.

Key words: salt and pepper noise; noise removal; noise detection; adaptive median filter
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Tablel PSNR comparison of the five denoising algorithm
g HR # PNSR/dB
W 24 B KN/ E Mg E G SMF CWMF TSMF AMF VAMF
3X3 37.413 8 40.284 1 41.707 5 42.260 1
LENA 5X5 34.058 2 36.0392 37.1430 39.6205 41.2161 42.8495
9X9 34.728 3 35.057 2 37.5547 37.5102
3X3 33.4825 35.7884 36.2756 36.4537
0.2 BARB 5X5 34.068 9 32.6352 33.3685 34.5617 34.7251 39.4597
9X9 32.0911 32.3441 34.0032 33.9731
3X3 36.090 3 38.9921 40.2061 40.500 2
BOAT 5X5 34.096 6 34.843 3 35.9231 38.2593 38.3392 41.5691
9X9 33.6555 33.9738 36.5211 36.412 1
3X3 35.075 6 37.3759 37.380 2 37.359 8
LENA 5X5 31.061 0 35.247 4 36.3475 37.4346 37.6482 38.9119
9X9 34.361 2 34.7376 36.2425 36.273 4
3X3 32.478 4 34.5917 34.3917 34.3536
0.4 BARB 5X5 31.027 6 32.346 6 33.187 3 33.7381 33.8439 36.1052
9X9 31.938 7 32.2312 33.2871 33.2815
3X3 34.107 9 36.4526 36.351 1 36.264 8
BOAT 5X5 31.056 8 34.1697 35.2738 36.2099 36.2787 37.6797
9X9 33.441 7 33.7906 35.2854 35.2058

(a) B IR

(a) Noise image

(b) WMF
(b) WMF

Fig. 4 Denoising results of Lena with 0. 8 noise density
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(c) TSMF
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(e) Proposed agorithm
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