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Distance-weighted approach based on self-adaptive windows
to remove salt and pepper noise in images

Lin Yaming, Li Zuoyong, Lin Yeyu, Xu Ge
Department of Computer Science, Minjiang University, Fuzhou 350108, China

Abstract: Objective After analyzing several schemes for determining filtering window size for the removal of salt-and-pep-
per noise, we propose a distance-weighted image denoising method based on adaptive filtering window. Method The pro-
posed method first identifies the pixels with gray level 0 or 255 as noise pixels. Then, for each noise pixel, the minimum
window with noise-free pixels is found. If the minimum window of a certain noise pixel is smaller than a given threshold,
then noise-free pixels within the minimum window are used to perform distance-weighted filtering. Otherwise, the current
noise pixel should be located in the regions composed of noise-free pixels with gray level 0 or 255, and a majority strategy
is used to generate the restored gray level. Result The proposed method is evaluated by comparing it with seven other im-
age denoising methods. Simulation results show that the new method achieves a better effect than its counterparts on ima-
ges that contain noise-free pixels with gray level 0 or 255. Among all the compared methods, the new method achieves
the best denoising effect on images that contain few or even no pixels with gray level 0 or 255. Conclusion The proposed
method effectively removes salt-and-pepper noise and is also suitable for images that contain many noise-free pixels with

gray level 0 or 255.
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/dB
g 7 /% MDBA MDBUTMF EFMI AGF ERMI DBCWMF SAWM AR
10 36.1332 36.499 8 34.894 1 37.3227 35.893 4 36.7010 36.1510  38.0268
20 32.9652 33.3230 32.3171 34.129 4 33.0152 33.490 5 33.0666  34.8193
30 30.8173 31.199 3 30. 628 1 31.999 6 31.0752 31.366 0 31.1281  32.5826
40 28.756 6 29.419°8 29.248 2 30.2842 29.099 3 29.702 5 29.6120  30.713 8
50 26.002 4 27.5172 27.991 4 28.833 1 26.2733 28.2815 28.3261  29.076 1
60 22.2216 25.073 1 26.749 5 27.4652 22.356 8 26.984 8 27.1200  27.5716
70 17.804 6 21.9202 25.3525 26.0779 17.849 0 25.6909 25.8520  26.1517
80 13.3212 18.296 9 22.794 1 24.5267 13.3308 24.2623 24.4689  24.6730
90 9.062 0 14.5427 16. 305 2 22.3346 15.272 4 22.053 8 22.7156  22.7639
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