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Image restoration algorithm for multiple degradation caused by blur and mixed noise
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Total Variation (TV) filter is a nonlinear filter that is suitable for Gaussian no
ise removal, and has an advantage of preserving edges of the objects. We extended the framework of TV filt
er, so that it can be applied not only for Gaussian noise but also impulse noise. In this research, we app
lied this framework for the restoration of images degraded by the mixed noise that is composed of both Gau
ssian noise and impulse noise. In the proposed framework, it is required to detect spatial positions of im
pulse for removing the mixed noise successfully. Therefore, we introduced one of the most efficient impuls
e noise detectors we proposed, which is based on Gaussian curvature of the image surface. Through computer

simulations, we demonstrated that the image quality of the restored images is effectively improved, compa
redlwit? the conventional filters such as original TV, DW-MTM and the hybrid of switching median and bilat
eral filter.
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Proposed | TV | DW-MTM | Hybrid Optimal
Aerial 0.5779 | 0.5323 0.6511 0.6518 0.5954
Airplane 0.8313 | 0.5212 0.5304 0.6590 0.8556
Balloon 0.8421 | 0.6036 0.4078 0.5896 0.8523
Barbara 0.6932 | 0.5671 0.6087 0.6701 0.7393
Boat 0.8017 | 0.6172 0.5288 0.6491 0.8180
Bridge 0.6268 | 0.5735 0.6918 0.6921 0.6496
Building 0.7582 | 0.5603 0.6720 0.6981 0.7851
Cameraman || 0.7941 | 0.4953 | 0.4913 0.6466 0.8250
Earth 0.7878 | 0.6204 0.5940 0.6636 0.8005
Girl 0.8253 | 0.4516 0.4874 0.6371 0.8359
Lax 0.5107 | 0.4820 0.5338 0.5650 0.6224
Lena 0.8235 | 0.6245 0.5478 0.6627 0.8438
Lighthouse || 0.7269 | 0.5276 0.5652 0.6619 0.7840
Mandrill 0.5513 | 0.5350 | 0.6330 0.6328 0.6048
Milkdrop 0.8649 | 0.5856 0.4493 0.6271 0.8726
Parrots 0.8450 | 0.5894 0.4633 0.6275 0.8656
Pepper 0.8559 | 0.6288 0.5527 0.6830 0.8695
Sailboat 0.8426 | 0.5889 0.5974 0.6926 0.8571
Text 0.7704 | 0.5746 0.7014 0.7452 0.8051
Woman 0.8003 | 0.6233 0.5468 0.6542 0.8192
1 8
(Proposed)
Aerial, Bridge, Lax, Mandrill
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5 Barbara

6  Pepper

PSNR : 22.31, SSIM : 0.5949 PSNR : 22.00, SSIM : 0.5554
DW-MTM Hybrid

PSNR : 20.68, SSIM : 0.4892 PSNR : 21.92, SSIM : 0.5327
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PSNR : 20.38, SSIM : 0.3668 ) PSNR: 22.80, SSIM : 0.4927
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