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Abstract We propose an image color correction algorithm based on a double transmission underwater imaging
model to solve the color distortion problem associated with the underwater images. First, we divide the transmission
as direct component transmission and backscatter component transmission based on the underwater imaging model.
Subsequently, the backscatter component transmission is obtained by a red-dark channel prior, the background light
is accurately estimated, and the direct component transmission of three channels is obtained based on the non-
degenerate pixel points. Finally, both the transmissions are inserted into the imaging model to obtain the restored
image. The experimental results demonstrate that the proposed algorithm can effectively remove the color cast of
underwater images by relying only on the physical model.
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Fig. 5 Comparison of pena color correction. (a) Original image; (b) method in Ref. [13]; (c¢) Fusion method;

(d) RDCP method; (e) proposed method; (f) proposed method and sharpening method
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Fig. 6 Comparison of coral color correction. (a) Original image; (b) method in Ref. [13]; (c¢) Fusion method;

(d) RDCP method; (e) proposed method; (f) proposed method and sharpening method
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Fig. 7 Comparison of fish color correction. (a) Original image; (b) method in Ref. [13]; (¢) Fusion method;
(d) RDCP method; (e) proposed method; (f) proposed method and sharpening method
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Ref. [16]; (c¢) proposed method; (d) proposed method and sharpening method
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Table 1 Quantitative comparison of processing methods

Image Method NIQE Entropy UCIQE
Original image 3.5468 7.6955 0.4498

Method in Ref. [13] 3.8308 7.8418 0.6283

Pena Fusion 2.5636 7.9016 0.6276
RDCP 3.0422 6.8497 0.4996

Proposed method 2.9687 7.5814 0.6141

Proposed method and sharpening method 2.4129 7.7540 0.6380

Original image 5.2514 7.4796 0.5279

Method in Ref. [13] 5.2671 7.7947 0.5889

Coral Fusion 4.7605 7.8954 0.6294
RDCP 5.4237 7.6856 0.5857

Proposed method 5.2806 7.8215 0.6272

Proposed method and sharpening method 4.7270 7.9351 0.6378

Original image 4.8431 7.4274 0.5120

Method in Ref. [13] 4.5606 7.6409 0.5270

Fish Fusion 2.8281 7.7144 0.5871
RDCP 3.0210 7.0727 0.5661

Proposed method 2.7140 7.1059 0.6177

Proposed method and sharpening method 2.7617 7.4806 0.6049
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