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A study on the weighted median hybrid filter preserving image details

Soo—Jin Huh
Department of Biomedical Engineering,

University of Ulsan College of Medicine, Asan Medical Center

The weighted median hybrid filters are proposed. These filters take weighting factors in calculat-
ing the output of subfilters of median hybrid filters. The properties of weighted median hybrid fil-
ters are analysed and compared to the conventional median filter. The results indicate that these
filters preserve detalls of edge better than and are computationally much more efficient than con-

ventional median filter.

Performances of some image restoration filters(i.e. weighted median hybrid filter, median hybrid
filter, median filter and K—nearest neighbor averaging filter) are compared and evaluated on
SNR gain and subject test. Test images used here are corrupted by Gaussian noise. Experimental
results show that the weighed median hybrid filter among them are comparatively superior to oth-

€rs.
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Fig 1. Subfilter directions.
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Fig 2. Various masks of weighted median hybrid filters.
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Fig 3. Means of input ditributions. a) edge. b) one pixe] wide
ling, ¢) two pixel wide line.
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Fig. 5. Mean & rms—error of 7filters as the function of the position of the center pixel of the window crossing the
step( upper), one pixel wide line( middle), two pixel wide lines(low).
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Fig. 6 {a) Real image, (b) image corrupted by additive white Gaussian noise, images filtered once with {c) 2LH+, (d)
W2LH+, (e) MF, (f) KAVE filter.
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Table 1. Performances of 4 types of filters for
“LENNA” image.

SNR gain | "TFIHEHEE |7H3o Tl E YLl gy opig avE
nput SNR\ 114 | sLH+ |WILH+ |woLH+ | % B[ H

15db 0.68 | 1.55 127 193 |-0.12] 158

10db 346 | 359 | 375 376 | 4.12] 318

5db 534 | 497 | 538 499 | 6.07| 3.98

Table 2. Performances of 4 types of filters for “NOAA”
image.

SNR gain _“ﬂq de4EH 7¥%"“ﬂﬂ%€’§ﬁ§3 ot eHKAVE
nput SNR\ 1L+ | SLH+ |WILH+ |WoLH+ |8 |2 B

15db 096 | 1.71 1.54 212 |-0.93| 1.89

10db | 382 | 393 | 4.09 4.08 | 3.12| 3.44

5db | 549 | 5.02 | 548 5.06 | 513 3.99
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