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ABSTRACT

According to the development of information and communication technology, a great deal of researches
have been taken in image digital processing field. And for earning the standard level of images, to remove
noises such as impulse noise has became a essential demand. In those algorithms which remove impulse
noise effectively, the standard median (SM) filter is representative. However, it has a disadvantage to
degrade the quality of overall image by occurring errors in the edge domain. Therefore, in this paper, to
restore the corrupted image by impulse noise, a nonlinear spatial filter based on Min-max operation was
proposed and it was compared with conventional methods through simulations.
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Fig. 1. Impulse noise detection window (5x5).
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(a) Square window (b) Diamond window

Fig. 2. Processing window.
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(a) Test image (b) Noisy image
(p=20%)

(d) CWM filter
(5x5, K=2) MSE=60.22)

(c) SM filter
(5x5, MSE=86.62)

(f) Proposed filter
(5x5, MSE=22.01)

(e) Min-max filter
(3x3, MSE=59.17)

Fig. 3. Filtering results.

Table 1. MSE comparison by each method

density {SM CW Mil'l-max Pro’posed

filter filter filter filter
5% 71.74 42.57 30.37 9.61
10% 76.20 46.65 38.38 10.85
15% 80.37 52.23 46.76 15.89
20% 86.62 60.22 59.17 22.01
25% 94.63 72.01 76.85 34.47
30% 100.30 86.47 93.91 45.48
35% 11688 | 12934 | 120.15 68.81
40% 14144 | 21459 | 153.45 91.98
45% 17811 | 348.71 | 197.14 | 140.05
50% 267.00 | 62261 | 259.68 | 187.77
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