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Spatially Adaptive CLS Based Image Restoration
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ABSTRACT

Human visual systems are sensitive to noise on the flat intensity area. But it becomes less sensitive on the edge
area. Recently, many types of spatially adaptive image restoration methods have been proposed, which employ the
above mentioned human visual characteristics.

The present paper presents an adaptive image restoration method, which increases sharpness of the edge region,
and smooths noise on the flat intensity area. For edge detection, the proposed method uses the visibility function
based on the local variance on each pixel. And it adaptively changes the regularization parameter,

More specifically, the image to be restored is divided into a number of steps from the flat area to the edge re-

gion, and then restored by using the finite impulse response constrained least squares filter.
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Fig. 4 Restored image by using non-adaptive restoration me-
thod with 2=10.01
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Fig. 5 Restored image by using non-adaptive restoration me-
thod with A= 0.5
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Fig. 6 Restored image by using non-adaptive restoration me-
thod with A=2.0
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Fig. 7 ISNR for non-adaptive restoration results
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Tig. 10 Restored image with A=3.0, § =0.01 and class =2
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Fig. 8 Reslored image by using adaptive restoration method
with A=3.0 and 0=0.01
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Fig. 11 Restored image with A==3.0, 0=0.01 and class =5
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Table 2. Final ISNR values according to each class
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Fig. 9 ISNR with A=3.0 and 0=0.01
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Fig. 12 Restored image with A=3.0, 0 =0.01 and class =10
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Fig. 13 Restored image with 2= 3.0, §=0.01 and class =20
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Fig. 14 ISNR values according to each class
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Fig. 15 Restored image by using adaptive CLS filter for
5% 5 blurred image with SNR of 30|dB] noise
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Fig. 16 Restored image by using adaptive CLS filter for
5% 5 blurred image with SNR of 20|dB] noise
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