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An Improved Adaptive Median Filter Algorithm

NI Chen-min, YE Mao-dong, CHEN Xiao-chun
( Mathematics Department of Zhejiang University, Hangzhou 310027)

Abstract An improved adaptive median-based filter, based on extremum median filter, is proposed to restore images
corrupted by salt and pepper noise, especially for those with unknown noise ratio. There are mainly two improved points in
this algorithm; (1) a fuzzy measure is proposed to judge the noise ratio; (2)a gradient operator is introduced to save the
thin lines, such as edge information. It gets some useful information by training and simulating. Compared with traditional

median filter, ordering threshold switching median filter and improved median filter proposed by Sorin Zoican, our approach

is more adaptive and receives better results.
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Fig.1 The float chart of the algorithm
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Fig.2 The original image of Lena,Blood, Black and Peppers
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Fig.3 The correlation curves of M, and Q.

ME 3 TLUE &, & &M E LA, 1] XHE
AR KK ML (BP4E Black B AR HI41) , X i A
AR BRI ERARFNEEE, XEREAR

BoRMBHEGTREBRERBRERFR, R 1 BR
T f(M,,,,,) EARFR K EGHAT R RRAERE,
BT LA B 4 iR E AR BT 500 A 89 A R
BR(E4) , MEEBRFRMAT IR iR, R
A] L, 2 3CSE SCH AT B BRI 4R AT M, BE B IT b

WER) .

£1 EXFRBEEDHSM,,,) HitHIREEE
Tab.1 The estimating noise density by f( M,,,, ) in different images

LR IR E
B &
0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.0

Lena 0.0949 0.1807 0.2735 0.3762 0.4924 0.6018 0.7118 0.8167 0.8855 0.900
Peppers 0.1021 0.1877 0.2804 0.3838 0.4926 0.6079 0.7066 0.8051 0.8751 ' 0.909
Black 0.0672 0.1560 0.2541 0.3593 0.4788 0.5908 0.7091 0.8179 0.8959 0.9273
Blood 0.0936 0.176 6 0.2733 0.3748 0.4829 0.5906 0.7155 0.8187 0.8791 0.9062
View 0.1431 0.1961 0.2904 0.3835 0.4937 0.5973 0.7128 0.8122 0.8681 0.9089

Bw 0.0689 0.1538 0.2500 0.3521 0.4648 0.5734 0.6921 0.8131 0.8790 0.9148
Couple 0.0860 0.1760 0.2679 0.3750 0.4874 0.6021 0.7258 0.8134 0.8906 0.8991
Dragon 0.1397 0.2219 0.3117 0.4085 0.5038 0.6115 0.8117 0.8746 0.9143

0.7150
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Fig.4 Other 4 experimental images
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Fig.5 The correlation curves of MSE and T under

different noise densities
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Tab.2 The noise density of Lena etc after
the first filtering proposed

S bR M 7 o
[<3F 3
0.4 0.5 0.6
Lena 0.022 0.029 0.051
T=1 WEE
BES 0.020 0.026 0.058
W 75 5 BF
= Blood 0.034 0.041 0.044
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Fig.6 The correlation curves of Q,;,, and MSE of different algorithms for Lena, Blood and Bw
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Fig.7 Comparison of different algorithms for the Bw image
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Fig.8 Comparison of different algorithms for the Lena image
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Fig.9 Comparison of different algorithms for the Peppers image
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