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Regularized image restoration algorithm on sparse gradient prior model

Liu Weihao', Mei Lin', Cai Xuan'?’
1. The Third Research Institute of Ministry of Public Security, Shanghai 201204, China;
2. School of Computer Science Fudan University, Shanghai 201204, China

Abstract: The traditional Lucy-Richardson algorithm is an iterative image restoration method based on Bayesian analysis.
It achieves good results for restoring images degraded with a high signal-to-noise ratio (SNR). The algorithm is so sensitive
to noises that some regularized methods are introduced into the LR-algorithm. However, these tricks often tend to produce
excessive smoothing. Therefore, in this paper, we introduce the image sparse prior model as a regularization item into the
LR-algorithm, and get a new regularization LR algorithm to suppress noise amplification in the iterative process. To be dif-
ferent from the conventional gratitude-restriction approaches, the algorithm proposes a varying parameterized sparse gradient
regularization restriction method, which enables the gradient distribution parameters of the restored image more close to the
true gradient distribution and avoids excessive smoothing of restored image by adjusting the regular coefficient. The experi-
mental results show that the algorithm can efficiently suppress the amplification of noises and preserve the details of images.

Key words: image restoration; Lucy-Richardson algorithm; image sparse gratitude distribution; regularization.
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Fig.1 Natural image gradient distribution and fitting
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Fig.3 Different blurred image gradient distribution comparison
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FEHRMRE (20 dB)  3.95116  4.19322
(O EmE(0.02)  2.84904  3.05409
BRI (0.05)  1.59773  1.85067
EEHRMRFE (10 dB)  4.04811  4.28492
(), FNBECOAB) 283047 3.0855
IR (0.02)  2.01184  2.14705
LIRS (0.05)  2.57548  2.88848
EEHRMEFE (10 dB)  2.18251  4.16149
EEHRMRE (20 dB)  1.85334  1.91417
() mmmE0.02)  2.00310  2.51519
PRI (0.05)  1.62856  1.89276
FOHRMEE (10 dB) . 4.36441  6.27580
PO (20 dB) 4.57384  4.906 53
() psrmgss(0.02)  3.12855  3.67197
PRI (0.05)  2.10589  2.470 44
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Fig.5 Restored images of various algorithms on Gassian noises blurred images
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