28 %5 51
2006 4E 5 H

T 5

IS 1
Journal of Electronics & Information Technology

\Vol.28No0.5
May 2006

—HME T RE-EWRARRESIEE KRS

I#F  Amt ) =¥id
(bdrd, K A Sk dbw 100876)

~7v

B E AEPESEREBER, BT R BRI A IR R . SR 2 IR A R S e R 4
ik 75 R A e TR R AR R SRS, R ST K R AR AR AN, T A B AR RS A R ME A A bk
PR, R LA EEBCIERR s 6T U S IR AR — R AR AN (A e AR AT AR . SR 4 R
WA S R O DE R kv 5 e TR A, i LT DU M R R Y

KR BGALEE, WA, PEIEB, BOWIBERAS, SRIBEREL  BUSME IR A

PESES: TNILL73 CERFRINAD: A X EHS: 1009-5896(2006)05-0901-04

A Mixed Noise Filter Based on Median-Fuzzy Technology

Wang Jian-yong Zhou Xiao-guang Liao Qi-zheng
(School of Automation, Beijing University of Posts and Telecommunications, Beijing 100876, China)

Abstract A new algorithm of mixed noise removal for digital image is presented combing median filter and fuzzy
technology. The pixels of an image are divided into two sets: impulse noise points and pixels polluted by Gaussian noise.
The min-max operator is used first. Then impulse noise is detected accurately by using image texture and removed by
median filter. A detail-preserving fuzzy filter is adopted to reduce Gaussian noise contained in other pixels. Experiments

show that the algorithm can remove mixed impulse and Gaussian noise efficiently while protecting image details.
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Fig. 1 Four templates in different orientation
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if (1(X;)=min)or (1(X;)=max) then
calculate d;,d,,d;,d,, m;
if m>T then
1(X;) = med,;
end;
end;
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Table1 MSE and MAE of different algorithms for ‘Lena’ image with additive mixed noise

Wi R ES AR
MED NTM R2 SRS MED NTM R2 ARG
R=5%, © =0.01 169 136 149 132 10.0 8.5 8.9 7.8
R=10%, o =0.02 342 245 258 215 14.2 115 11.5 9.7
R=15%, o =0.02 399 283 295 243 15.2 12.1 12.2 11.4
R=15%, o =0.04 710 447 461 328 20.6 15.8 15.6 12.3
T2 BEZXESBEMMLERSKEE peppers’ El&EERY MSE, MAE b3
Table 2 MSE and MAE of different algorithms for ‘peppers’ image with additive mixed noise
et R P .
MED NTM R2 ESCAPS MED NTM R2 ARG
R=5%, o =0.01 163 128 135 128 9.8 8.1 8.3 7.6
R=10%, o =0.02 339 237 251 215 14.0 11.2 11.3 9.8
R=15%, o =0.02 402 271 288 248 15.1 11.7 11.9 10.3
R=15%, o =0.04 713 424 463 340 20.5 15.3 15.5 12.5
#3 SEAMEABHRILEERE Lena BRI MSE, MAE b
Table 3 MSE and MAE of different algorithms for ‘Lena’ image with multiplicative mixed noise
Wt 7 YR MISE MAE
MED NTM R2 PNERTR MED NTM R2 PNCERER
R=10%, o =0.02 160 128 144 139 9.3 75 8.2 7.4
R=10%, o =0.05 331 194 255 196 13.7 9.7 11.4 9.2
R=15%, o =0.05 378 228 284 224 14.6 10.5 12.0 9.7
R=20%, o =0.1 788 430 506 344 21.2 15.0 16.2 12.4
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Fig. 2 Filtering results of different algorithms for ‘peppers’
(b)noisy image  (c)MED filter
(e)R2 filter

(a)‘peppers’

(d)NTM filter (f)the proposed filter
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Fig. 3 Filtering results of different algorithms for ‘dartboard’
(a)‘dartboard’ (c)MED filter
(d) NTM filter (f) the proposed filter
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