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Underwater Image Enhancement Based on Color Correction and Deblurring

WEI Dong' ,LIU Hao'* ,CHEN Gen-long' and GONG Xiao-hui'
1 College of Information Science and Technology,Donghua University,Shanghai 201620, China

2 Key Laboratory of Artificial Intelligence, Ministry of Education, Shanghai 200240, China

Abstract Due to the absorption and scattering of light when propagating underwater, underwater images often exhibit color
shift,low contrast,blurry and uneven illumination. According to the imaging model of underwater image, many images from the
seabed are often degraded severely,and these low-quality images cannot fully provide the ocean scene information, which is diffi-
cult to meet the practical application requirements. Therefore, this paper proposes an underwater image enhancement method
based on color correction and deblurring. The proposed method effectively combines the two stages of both color correction and
deblurring. During the color correction stage.,the contrast of each original image is firstly stretched. After the contrast stretching
is completed,some images may be overstretched or understretched. According to the gray world prior.after the contrast stretc-
hing,the gamma correction is further used to optimize and adjust the contrast and color of these images,so that the sum of the
gray values from the R,G,and B channels of each image tends to be equal. Then,in the deblurring stage.,it utilizes the dark chan-
nel prior to deblur the color-corrected image for the final enhanced image. Experimental results show that the proposed method
has a good overall recovery effect,it can effectively restore image information,and obtain good enhancement performance in both
subjective and objective evaluation. In addition, the proposed method can be used as a pre-processing step for computer vision
tasks such as underwater image classification, and it can improve the classification accuracy of underwater image set by about
16% in our experiment.

Keywords Underwater image,Contrast stretching,Color correction,Deblurring., Gray world,Image classification
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Fig. 1 Original image and enhanced image
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Fig. 2 Original image and enhanced image of each stage
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Table 5 Average values of original image and enhanced images

under different quality evaluation criteria

Ik UCIQE UiQM Entropy

R 46 1 1% 0.3981 0.2011 6.2915
He 216 0.5388  2.5338  6.8295
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Fu 2017 0.5867  3.8998  7.7464
Drews 49 0.4949  2.8515  6.5506
Fu % 0.4891  3.5873  7.0508
Peng %10) 0.5805  2.4106  7.2410
ES &8 0.6642  4.1134  7.5621
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Table 6 Average values of color-corrected images under

different quality evaluation criteria

UCIQE UuliQM
0.6008 2.9716
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Table 7 Average values of dehazed images under different

quality evaluation criteria

UCIQE ulQM
=HH 0.5388 2.5338

Entropy
6.8295
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Fig.5 Category display
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Table 8 Classification accuracy comparison

VS V3K %
JR 46 H 68.9
He 48] 77.8
Accuti /3?[3] 73.3
Fu 2017 78.9
Drews %% 78.9
Fu 2 81.1
Peng %110 75.6
KT 84.4
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