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Regularization blind restoration of underwater images
based on particle swarm optimization
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Abstract: Difficulties of underwater image restoration lies in lack of enough information about the point spread function of
sea water which induces the ill-posed problem consequently. In order to improve the imaging quality of underwater laser imaging
system, a blind image restoration algorithm based on particle swarm optimization regularization parameter was proposed. This
method integrated the technique characteristics of Tikhonov regularization and the improved total variation ( TV) regularization.
An alternating iterative method was adopted to estimate point spread function and restored image respectively. Meanwhile, the
regularization parameter was optimized by using particle swarm algorithm. After dealing with the simulation images and the actual

underwater images, the results of underwater image restoration show that this method has good robustness for underwater image
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restoration and the algorithm is convergent and stable.
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Fig. 1 The tested images

a—checkerboard images b—degraded images
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Fig.2 Results comparison of three methods

a—result of method 1 ~ b—result of method 2 c¢—result of method 3

Table 1  Image restoration comparison of several methods

test image signal-to-noise ratio/dB
degraded 52.99
method 1 66. 86
method 2 60.41
method 3 69.86
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Fig.3 Restoration results for real underwater images

a—real underwater image ( Rgyg =23.8dB)  b—result of method 1 (Rgyy =
36.2dB)  c—result of method 2 (Rgyg =34.7dB)  d—result of method 3
(Rgyg =36.8dB)
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Fig.4 The convergent curve for method 3
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