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is improved by guided filter to increase its estimation precision. Then the image should be divided to bright areas and
Key words

Aimed at the mistiness and color distortion of underwater optical colorful image, an underwater image
normal areas by setting threshold. Adaptive restored image is got by transmittance optimization. Finally the color of
OCIS codes

restoration method based on transmittance optimization and color temperature adjustment is proposed. Dark channel

prior algorithm is applied to the underwater optical imaging model to realize the image visualization. Transmittance
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image is restored by adjusting the position of gray axis to rectify color temperature. Experimental result shows that
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the proposed algorithm can not only improve the clearness of image largely, but also correct the color accurately.
Compared to other algorithms, the proposed algorithm have good results and robustness.
image processing; dark channel prior; adaptive restore; color temperature adjustment; color correction
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Fig. 1 Flow chart of underwater image visualization
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Fig. 3 Flow chart of tonal adjustment method based on the gray axis
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Fig. 4 Image experiments of single fish. (a) Original image; (b) MSRCR algorithm; (¢) WCID algorithm;
(d) JTF algorithm; (e) proposed algorithm
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Fig. 5 Image experiments of shoal 1 of fish. (a) Original image; (b) MSRCR algorithm; (¢) WCID algorithm;
(d) JTF algorithm; (e) proposed algorithm
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Fig. 6 Image experiments of shoal 2 of fish. (a) Original image; (b) MSRCR algorithm; (¢) WCID algorithm;
(d) JTF algorithm; (e) proposed algorithm
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Table 1  Objective evaluations of underwater image experiments

o
o3 | o~

o Color correlation Color percentage
Image Evaluation index Contrast
R-G G-B B-R R G B
Original image 14.1 0.93 0.93 0.43 0.26 0.34 0.40
MSRCR 26.7 0.41 0.98 —0.22 0.28 0.34 0.38
Single fish WCID 32.5 0.98 0.98 0.88 0.33 0.36 0.31
JTF 29.5 0.66 0.98 0.19 0.28 0.33 0.39
Proposed 35.0 0.93 0.94 0.47 0.31 0.33 0.36
Original image 45.9 0.99 0.99 0.99 0.31 0.32 0.37
MSRCR 28.7 0.99 0.99 0.97 0.29 0.35 0.36
Shoal 1 of fish WCID 70.8 0.99 0.99 0.98 0.36 0.33 0.31
JTF 71.7 0.93 0.99 0.84 0.35 0.31 0.34
Proposed 72.3 0.98 0.99 0.99 0.36 0.32 0.32
Original image 21.3 0.96 0.99 0.95 0.18 0.38 0.44
MSRCR 23.9 0.71 0.99 0.54 0.43 0.29 0.28
Shoal 2 of fish WCID 40.2 0.98 0.99 0.97 0.32 0.34 0.34
JTF 36.7 0.88 0.99 0.88 0.29 0.34 0.37
Proposed 45.6 0.98 0.99 0.98 0.33 0.33 0.34
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