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Fig.5 Improved UCM image enhancement algorithm
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Fig. 9 Comparison diagrams after processing by four

enhancement algorithms
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Table 1 Comparison of different image enhancement

algorithms
}é &é E 4%‘ iﬂg 5,& %“ /% fUIConM fLTIQM fNIQE
GC 0.25 3.03 4. 69
- RGHS 0.53 3.98 3.64
UCM 0.57 4. 17 3.51
AIH % 0. 66 4.41 3.24
GC 0.23 3.04 4. 46
RGHS 0.52 4.02 3.43
M2
UCM 0.57 4.26 3.58
A H % 0. 65 4. 40 3.26
GC 0.25 2.99 4.85
RGHS 0.53 3.91 3.37
M3
UCM 0.58 4. 14 3.48
AL % 0. 61 4.19 3.20
GC 0.24 3.30 4.73
RGHS 0. 46 3.73 3.84
M4
UCM 0.49 3.91 3.88
AL H % 0. 60 4.20 3.49
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Research on Underwater Image Enhancement Based on Histogram
Stretching in UCM Algorithm

YU Zhi-peng, BAI Guo-zhen, LIU Huai-zhou
(School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai 200082, China)

Abstract: Aiming at a series of problems such as color distortion, low contrast, and blurred image of
underwater images, this paper proposes an underwater image enhancement algorithm based on the color model,
which improves the histogram linear stretching of the existing UCM algorithm, and uses the contrast limitation
adaptive method to carry out nonlinear equalization of the histogram. Images processed with the proposed algorithm
show a better image contrast enhancement effect, have better quality and are more in line with human visual
perception. Through the construction of the underwater sea cucumber scene to simulate the experimental
environment of the blue-green seabed image, 4 groups of sea cucumbers under different poses and working
conditions were photographed for experiments, qualitative and quantitative analysis. It is concluded that the average
values of the improved UCM algorithm under UIConM, UIQM and NIQE indexes are about 0. 63, 4. 30 and 3. 30
respectively. Compared with the other three algorithms, the image quality evaluation indexes processed by this
algorithm are all optimal, which proves that the proposed algorithm has better feasibility and superiority compared
with other traditional algorithms, can adapt to different underwater conditions, and has good robustness.

Key words : underwater images; image enhancement; UCM algorithm; histogram stretch
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