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Abstract: It is significant to realize effective single underwater image restoration for acquiring clear
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image in underwater exploration and underwater environment monitoring field. Most existing
algorithms use dark channel priors to restore images, which lead to inaccurate estimates of the
background light and transmission map. Hence, a novel method with adaptive background light
estimation and nonlocal prior was proposed. Firstly, the candidate water light regions could be
obtained by a threshold segmentation algorithm owing to the fact that water light regions have the
properties of flat and high brightness. Then, the water light value could be decided from the candidate
regions by the dominant tone of the input image. Secondly, the nonlocal prior was built to estimate
the transmission map by taking into account the wavelength dependence of the attenuation. Finally, in
order to remove the additive noise from the medium and microorganisms, a minimal optimization
problem with the solution strategy of guided filter was proposed for obtaining the de-noising result.
The experimental results verify that the proposed algorithm not only ensures operation efficiency, but
can also estimate the correct transmission map. In general, the restoration precision has improved by
18% compared with the existing algorithm. It can be used in the engineering practice of restoring a
single underwater image.
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Fig.2 Flow chart of adaptive background light estimation
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Tab.1 Comparison ofrestoration performance and running time of different algorithms

Our method Chiang’s method""- Serikawa’s method"*- Galdran's method™""

Image
e r o time/s e r 6 time/s e r 6 time/s e r 6 time/s

Open source 0.441 2.230 0  5.91 0,171 1.781 0  7.64  0.149 2.141 0  4.83  0.401 1.125 0  4.92
Fish 8.512 3.331 0 6.02 0.184 1.430 0 7.31 0.916 1.863 0  4.93  4.554 2.379 0 5.01
Diver ~ 22.6932.264 0 6.26  0.104 1.297 0 7.01  0.441 1.571 0 4.88 16.46 2.119 0 5.21
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e r fH, W B ALT Galdran 5 ¥, Serikawa 535l PSNR, MH A UL A SCEEE Y e r fH 5 5 53001
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M, iz 47 B [8) 5 M, Serikawa B B & 1L, ZE R Z ,Chiang FIEEER e r /0N, 28 0.8 A1
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Fig. 10 Comparison of restoration performance on batch of underwater images
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