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Impulse Noise Filter Based on Fuzzy Neural Network
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Abstract A new filter based on a Fuzzy Neural Network FNN of Sugeno type is presented for images corrupted by impulse
noise . Impulse noise results in the quality decline of image and can be reduced by nonlinear image filters such as FNN image fil-
ter. FNN image filter does better than other kind fo filters when judged of subjective vision quality because its way of working is
even close to that of mankind' s eyes. The network structure of filter is good at ditecting different patterns of noisy pixel while the
fuzzy mechanism embedded in the network can remove impulse and keep details and textures. Sugeno type NN have simple struc-
ture and other merit which makes it suit for constructing FNN filter. A learning method based on the genetic algorithm is adopted
to adjust the network parameters from a set of training data. The preliminary experimental result shows that the Fuzzy Neural Net-
work filter performs better than the Median Filter when used to cancel impulse noise from scene image.
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1
P=0.05 P=0.10 P=0.15 P=0.20
NMSE MAE NMSE MAE NMSE MAE NMSE MAE
Noisy 16.22 8.22 8.25 8.95 5.41 5.88 4.15 4.51
Median 47.46 10.18 43.66 9.78 40.37 9.42 33.67 8.83
OmniMedian 40.94 8.99 38.41 8.74 37.10 8.55 34.04 8.30
FNN 9.68 18.40 66.35 17.33 42.48 14.68 35.33 12.21
2 Lena
P=0.05 P=0.10 P=0.05 P=0.10
NMSE MAE NMSE MAE NMSE MAE NMSE MAE
Noisy 25.94 23.44 25.94 23.44 13.62 15.49 6.39 7.97
Median 138.10 26.66 138.10 26.66 189.32 27.68 151.12 25.56
OmniMedian 122.67 22.30 122.67 22.30 138.24 20.79 123.18 19.90
FNN 392.28 57.40 392.28 57.40 135.07 21.60 120.02 18.44
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