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Abstract Low contrast and color change are caused by scattering and attenuation of the light in the underwater
environment. The method integrated dark channel prior and white balance for underwater color image enhancement
is presented. According to the characteristics of underwater imaging, underwater optical imaging model is
established. The optimized and improved dark channel prior algorithm is used for image deblurring, and then color
correction on the restored image based on the white balance theory is performed. The quality of underwater color
image is improved. The experiments show that the proposed method can effectively remove the blur caused by the
scattering of light, enhances the visibility of underwater images and restores color balance of the underwater image.

The clarity and color fidelity of underwater color images are improved significantly.
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Fig. 1 Comparison of different results. (a) Source image; (b) not using median filter to restore; (c) using

median filter to restore
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Fig. 2 Two-dimensional pixel distribution. (a) Restored underwater image; (b) RG distribution;

(c¢) RB distribution; (d) GB distribution
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Fig. 3 Underwater optical image clarity enhancing experiment 1. (a) Original image; (b) histogram equalization;

(c)reference [12] method; (d) reference [ 5] method; (e) proposed method
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Fig. 4 Underwater optical image clarity enhancing experiment 1. (a) Original image; (b) histogram equalization;

(¢) reference [ 12 ] method; (d) reference [5] method;(e) proposed method
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Table 1 Comparison of entropy and average gradient

among enhanced images

Image Entropy Average gradient
Fig. 3(a) 5. 6054 4. 8553
Fig. 3(b) 7.3978 14.7232
Fig. 3(o) 5.9338 6.4702
Fig. 3(d) 6.9704 7.4257
Fig. 3(e) 7.1422 18.6775
Fig. 4(a) 7.1044 4.1262
Fig. 4(b) 7.8261 6.9348
Fig. 4(o) 7.3164 5.6592
Fig. 4(d) 7. 6400 8. 3046
Fig. 4(e) 7.2851 10. 3471
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