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New adaptive median filter algorithm based on extreme value

GOU Zhong-kui,ZHANG Shao-jun,LI Zhong-fu,JIN Jian

( Mechanical Engineering School, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: In the smoothing process of image,it is very important for nonlinear filter to reserve fringe
detail of image while filtering noise.A new adaptive median filter algorithm based on extreme value is
presented in the paper. According to whether gray value of arbitrary pixel is its neighborhood extremum,
all pixels are divided into doubtful noise pixels and signal pixels. The gray value of signal point is un-
changed. Following the average variance of the nine multiscale and multidirectional windows including eight
one dimensional windows and one two-dimension window, the gray value of noise point is selected adap-
tively. Test result indicates that new algorithm is superior to multistage median filter in performance of
filter noise and detail preservation. At the same time, operating speed of the algorithm is faster than
classical median filter.
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mE X(i.j))=max{X(i+n,j+m),-1<n,m<1}
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Fig.1 Flow chart of algorithm
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Fig.2 5x5 square window
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Fig.5 Median filter
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Fig.6 Multistage median filter
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Fig.7 Adaptive median filter based on extremum
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Tab.1 Comparison of performance
of several filter methods

Window Time
Code Method MSE MAE
size /ms

Median algorithm 5x%5 0.0361 0.4330 651
(a)  Multistage median 5x3 0.0058 0.1084 312
0.0038  0.0575 297

Median algorithm 5%5 0.6119 0.6874 701

New method 3x5

(b) Multistage median ~ 5x5 0.0099  0.0439 278
New method 35 0.0023  0.0126 282
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