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An Unsupervised Design Method of Weighted Median Filters
Using Multiobjective Genetic Algorithm
YOSUKE NABETANI! ,YOSHIKO HANADA' [YUKIKO ORITO!
and MITSUJI MUNESAYU*t
Estimation of a suitable window shape and appropriate weights in weighted median filters
(WMFs) is one of important problems. In this paper, we propose a new unsupervised design
method of WMFs. To recover images from the noise, any filters must preserve original val-
ues of non-corruped pixels and simultaneously well estimate the original values of corrupted
pixels; however, the preservation quality and the restoration quality often have a trade-off
relation. We formulate the design of WMF as a multi-objective optimization problem that
treats the preservation performance and the restoration performance as conflict functions.
Through the experiments, we show our method obtains a wide variety of filters that have the
high preservation performance or the high restoration performance at one search process.
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£1 ZHNTFu—F Lii—-HlT 70—F O (20 RFORE MSE)
Table 1 Comparison of multi-objective and single-objective approaches
(The best MSE out of 20 trials)

D6 D15 D36 D49
MSEe MSExy MSE | MSEo MSExy MSE | MSEo MSEx MSE | MSEo MSEx MSE
Degraded Image 0 13228 2654 0 10372 1932 0 9829 1902 0 12266 2410
Th=200 470 823 541 206 499 260 1250 1908 1377 29 107 44
WMF Th=300 575 987 658 132 633 225 512 1513 706 24 109 41
(single opt.) Th=400 662 1372 805 79 817 216 335 1617 583 22 137 44
Th=500 238 1276 446 55 1018 234 207 2259 664 18 279 69
Th=600 117 2147 524 21 2393 463 61 4230 868 10 755 156
‘WMF (multi opt.) 190 800 312 72 891 224 262 1954 590 30 203 64
D55 D67 D71 D103
MSEo MSEy MSE | MSEo MSEy MSE | MSEo MSEx MSE | MSEo MSEy MSE
Degraded Image 0 8201 1527 0 14330 2907 0 7369 1511 0 14291 2808
Th=200 560 1005 643 575 1037 669 153 454 215 1025 2184 1253
WMF Th=300 270 997 405 555 1130 671 102 577 199 601 1975 871
(single ()pf.) Th=400 177 1458 416 289 1572 549 103 622 209 341 2399 745
Th=500 94 1870 425 206 1863 542 65 861 228 298 2570 744
Th=600 42 2751 546 96 3284 743 38 1318 300 59 6172 1261
WMF (multi opt.) 175 1378 399 205 1877 544 95 658 210 222 2951 758
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