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Algorithm for impulse noise images based on median-mean filter

ZHANG Cheng-bin, WANG Kai-fu

( College of Aerospace Engineering,Nanjing University of Aeronautics and Astronautics, Nanjing 210000, China)

Abstract : During image information acquisition and transmission, the images are usually corrupted by impulse

noise. To remove effectively high density impulse noise,an algorithm for removing noise based on a median-mean filter

is proposed. According to the characteristics of impulse noise,a simple noise detection operator is set,and then adap-

tive filtering window is set according to the results of noise detection, meanwhile,the median and mean filters are se-

lected according to the noise density. To keep effectively the original image information,the noise-free pixels are not

filtered. Simulation results show that the proposed median-mean filter algorithm can remove high density impulse noise

effectively. It also keep the original image information well ,and have shorter filtering time.
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Fig. 1 The flow chart of algorithm
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Tab. 1 Average PSNR values for Lena image

AN TR J3E W
NGRS
10% 30% 50% 70% 90%
{8l 35.12 | 30.11 | 27.19 | 18.03 8.01
IMF[3) 39.31 | 32.23 | 30.52 | 27.96 25.91
SNLM'/ 39.22 | 34.99 | 31.84 | 27.39 23.06
DNLM!! 41.92 | 36.76 | 32.50 | 27.42 25.11
LMMF![7) 42.91 | 36.23 | 32.25 | 29.03 23.35
A B 45.21 | 38.42 | 34.96 | 31.26 28.35
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Tab. 2 Average MAE values for Lena image
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10% | 30% | 50% | 70% 90%
Vet ] 1.30 | 2.98 | 4.74 | 8.49 35.90
IMFI3) 1.97 2.59 3.38 3.79 5.81
SNLM!® 0.52 1.56 | 2.96 | 5.59 11.21
DNLM!? 0.28 | 0.90 | 2.10 | 4.82 7.47
LMMF!7] 0.31 | 0.83 | 1.68 | 3.04 10. 24
A 0.21 | 0.75 1.45 | 2.83 4.51
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Tab. 3 Average MSSIM values for Lena image
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10% | 30% | 50% | 70% 90%
(B 0.9662 | 0.9117 | 0.8590 | 0.7796 | 0.4214
IMF[3) 0.9592 | 0.9332 | 0.9051 | 0.8881 | 0.8241
SNLM(®! 0.9701 | 0.9478 | 0.9212 | 0.8514 | 0.4423
DNLME! 0.9917 | 0.9735 | 0.9389 | 0.8559 | 0.8110
LMMF!7) 0.9826 | 0.9745 | 0.9504 | 0.9112 | 0.7173
@33 0.9945 | 0.9785 | 0.9578 | 0.9292 | 0.8809
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Fig. 2 Filtering results of 90% densities noise Lena image
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Tab. 4 Computation time for different methods ('s)

AN T e g W 7
ENEPRZS
10% 30% 50% | 70% 90%
{5 i 0.01 | 0.01 | 0.01 | 0.02 0.03
IMFI3) 8.15 8.62 | 21.56 | 33.52 | 34.98
SNLM!®! 151.16 | 357.12 | 512.12 | 780.25 | 925.54
DNLM S 79.15 | 79.35 | 93.41 | 97.15 98. 45
LMMF!"] 3.81 9.34 | 12.24 | 16.72 19.75
ATy 0.23 | 2.03 | 4.71 6.62 7.41
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