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Underwater Image Color Compensation Based on Electromagnetic Theory
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Abstract In underwater environments, light waves are attenuated by scattering and absorption, which cause
problems such as low contrast, blurred underwater image, and color distortion. The color image sensor has three
basic color sensors of RGB and each color sensor can detect light information of different wavelengths. Since
different wavelengths of light have different transmission coefficients, the differences within these basic colors need
to be considered to solve the above problems. Aiming at the problem that the brightness of R channel is decayed as
the red band light is seriously absorbed by water, we propose a new method to obtain the distance between the scene
and the camera and the attenuation factor of R channel due to water absorption based on electromagnetic wave
theory, and ultimately get the transmission coefficient of R channel. In order to validate the feasibility of proposed
method, the quality of experimental images is evaluated both by subjective and objective evaluation. The evaluation
results show that compared with the traditional algorithm, the proposed method can compensate the image color and
remove blur more effectively and make the restored image more realistic.
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Fig. 1 Underwater optical imaging model
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Clarity comparison of test images

Method in Ref. [9]

Table 1

Image in Fig. 4 Original image Method in Ref. [5] Proposed method

Left 31.8268 33.5675 44.5478 51.6942
Middle 26.7597 29.6762 33.3676 38.0594
Right 46.2482 50.8548 67.6124 66.4766

# 2 MG BT

Table 2 Contrast comparison of test images

Method in Ref. [9]

Image in Fig. 4 Original image Method in Ref. [5] Proposed method

Left 228.1880 231.8839 446.0619 574.4759
Middle 184.7905 217.9501 328.1336 349.6242
Right 412.5629 446.9008 794.1331 866.1486
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