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Design of Weighted Median Filters Considering
Intensity Gradient Using Genetic Algorithm

TATSUYA SUZUKI' ,YOSHIKO HANADA *+ and MITSUJI MUNEYASU't

Weighted median filter (WMF) is one of effective nonlinear filters for the impulse noise removal. To
improve the processing performance of WMF, both a suitable window shape and appropriate weights of
the filter to the local pattern observed in images should be selected. This is because an estimated value of
corrupted pixel has high accuracy since the window shape along the edge of a uniform direction includes
many pixels that have similar values. In addition, appropriate weights can preserve tiny edges. Most natural
pictures or images include many edges of different directions. In this paper, a new design method of WMFs
considering the edges of various directions for the natural corrupted images is proposed. Here the input
image is divided into several domain according to the intensity gradient and a suitable WMF is designed in
each domain. Through experiments our method is shown to outperform conventional promising filters.
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£ 1 MTFTEL O (p=0.05)
Table 1 Comparison among impulse removal methods (p=0.05)
Degraded Methods
Instance . . H
image Median PSM PSWA LMA ROLD-EPR 2x2 uniform  proposed
Airplane 521,10 100.01  59.01 5074  44.70 40.55 3505 4335 29.24
Barbara 382.10 24921 12015 9514 47,01 53.64 5846 3671 28.01
Boat 335.42 4910 2722 2182 1422 15.54 13.04 1240 9.48
Bridge 436.17 30902 109.05 9679  110.46 84.19 86.06  109.58 79.18
Cameraman | 494.70 13297 11338 99.10 4896 62.52 6951 46.17 39.07
Girl 505.73 2866 1123 945 1462 10.82 9.92 1471 879
Lena 381.73 4705 2559 2310 2086 21.84 2145 2182 14.68
Lighthouse 431.56 25478 15661 14547 7844 95.46 90.99  76.34 60.23
£ 2 FEL O (p=0.2)
Table 2 Comparison among impulse removal methods (p=0.2)
Instance Degraded Methods
image Median PSM PSWA LMA ROLD-EPR 2x2 uniform  proposed
Airplane 199507 | 16423 14963 14261  144.40 12281 11229 13279 107.88
Barbara 1585.17 | 32082 27687 22726 18540 207.36 18718 142.54 11746
Boat 1356.75 87.11 6923 6947 7116 52.25 49.59 5805 42.02
Bridge 173875 | 40232 29612 27630  311.17 248.12 23126 30406 24114
Cameraman | 190148 | 19840  197.11  198.70 16830 168.89 14859 169.61  147.40
Girl 2069.20 7327 3974 3869 7327 37.44 3941 7327 49.84
Lena 1588.93 9280 7795 7718 8545 69.85 6346 8424 61.77
Lighthouse | 180439 | 33619  309.95 29537  246.66 238.69 22318 23323 200.26
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