‘H‘ﬁmﬁ*—'ﬁﬁfﬁ http://www.chinaaet.com

b b b b b

( , 310018)
N o 9 9 3 b
9 ( ) . . .
N . 6 ) o
: TN911.73; TP317.4 . A DOI: 10.16157/].issn.0258-7998.200398
, , . [J1. ,2021,47(6): 82—

86,91.

: Yu Yifei, Li Xuan, He Yushan,et al. Research on underwater image quality improvement methods based on com-

parative experiments[]J]. Application of Electronic Technique ,2021,47(6):82-86,91.

Research on underwater image quality improvement methods

based on comparative experiments

Yu Yifei,Li Xuan,He Yushan, Xie Jincheng,Zhu Xiaowei, Yang Rubai
(School of Quality and Safety Engineering , China Jiliang University , Hangzhou 310018, China)

Abstract: Under the influence of dispersive refraction and absorption of light caused by water medium, variation of illumination
condition, and imaging distance, there are always some problems such as low contrast and serious blur devaluing the underwater
image. Aiming at above problems, based on some researches which improving image quality, this paper chooses three different of
underwater image datasets as targets and nine image quality improvement methods (which contains image enhancement and image
restoration methods) to carry out the underwater comparative experiments, while analyzing the experimental results from six separate
aspects such as time —consuming, peak signal to noise ratio, structural similarity measure, average gradient, entropy, and standard
deviation. Experimental results shows that Histogram Equalization and Guided Filter performed the best according to the processed
images, and achieved relatively satisfactory data results on the whole, which was believed to laid a basic foundation for further study.

Key words: underwater image processing ; image quality ; histogram equalization ; guided filter
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1
/s 1% 1%
0.07  33.07 0.97 ~0.66 0.54  -0.44
0.10 29.38  0.87 -1.57  -1.35 -0.74
0.48  33.13  0.97 -0.66 1.24  -0.47
0.06 23.31  0.86 -4.40 334 -3.49
0.07 22.97  0.85 -4.61 4.25  -3.61
0.23  23.96  0.87 -4.19 3.97  -2.75
0.07  39.26  1.00 -0.17  -1.91 -0.13
0.08 36.58  1.00 ~0.45  -2.43  -0.34
0.08 37.82  0.99 ~0.16  —-1.68 -0.28
0.07 23.98  0.94 ~0.19 0.79  -0.72
0.41  23.17  0.94 ~0.42 1.03  -0.66
0.22  24.14  0.94 ~0.20 3.06  -0.37
0.03 14.94  0.69 -1.76 14.49  -0.17
0.03 14.76  0.68 -1.92 12.69  0.36
0.03 15.68  0.71 -1.63 19.75  -1.32
0.07 3231  1.00 ~0.12  -1.99 -0.30
0.04 28.80  0.99 -0.23  -3.43  -0.69
0.29 29.97 0.9 ~0.04 5.21 0.68
0.09 25.28 0.76 0.09 14.12  -0.33
0.09 28.10  0.79 0.03 11.88  4.59
0.09 27.25  0.78 0.08 14.91  4.91
0.03 17.84  0.67 ~0.54  20.50 -6.75
0.03 17.68  0.70 ~0.57  21.95 —7.64
0.03 16.95  0.60 -0.44  26.71  -9.58
0.20  10.53  0.07 0.36 103.61  39.19
0.08 12.31  0.09 1.06 93.26  40.10 »
0.20  10.83  0.13 0.49 119.46  40.62
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2
/s 1% 1% /s 1% 1%
0.74 44.81  0.99 ~0.05 .27 -0.05 10.80 22.96  0.77 ~0.42 1478 -12.95
0.14  45.12 0.9 ~0.03 2.60  —0.04 3.62 25.03  0.80 ~0.78  -16.82 -8.28
0.34  44.69 0.9 ~0.05 1.55  —-0.05 3.15  26.13  0.78 ~0.41  -10.70 -7.89
0.32  30.41  0.94 “1.58  -0.77 —1.46 Relineg. 124 1929 0.63 207 -34.50 -17.96
0.04 29.89  0.94 ~1.70 0.04  —1.54 1.45  18.96  0.64 ~2.18  -29.28 -19.08
0.03 31.07  0.95 ~1.45 .01 -1.15 based ¢ 00 1842 0.57 ~1.99  -26.89 -21.12
0.16  41.98  1.00 ~0.15  -1.40 —0.08 3.62 12.01  0.06 0.20 76.00  27.04
0.07 39.31 1.0 ~0.33  -1.63 -0.23 1.87  13.22  0.08 0.57 74.04  28.53
0.15 42.28 1.0 ~0.11  -1.10 -0.17 3.27  13.61  0.13 0.39 88.47  27.80
0.29 20.57 0.85 0.35 0.76  0.00 1.64 2633 0.89 0.04  -30.79 5.55
0.45 21.47  0.87 0.17 0.57 0.0l 1.45  26.82  0.88 0.03  —17.00 5.44
0.24  20.56  0.86 0.26 1.16  0.00 1.58  25.99  0.88 0.05 ~7.67  6.29
0.11 13.81  0.50 0.41 1.43  -0.35 0.37  31.17 0.9 0.15 5.44  2.11
0.11 13.8  0.51 0.31 2.00  -0.38 0.39  31.54 0.9 0.12 5.99 1.97
0.33  14.79  0.55 0.49 1.96  -0.33 0.39  31.23 0.9 0.13 5.50  2.00
0.74  29.42 0.9 0.03 ~0.78  -0.02 3.86  24.60  0.98 0.03 6.83  6.18
0.21  25.20  0.98 0.22 ~0.26  -0.01 1.23  21.80  0.97 0.11 9.12  7.56
0.52 27.82  0.98 0.04 ~0.01  0.00 3.62  26.53  0.98 0.05 25.94  7.67
85.25 40.77  0.98 ~0.11 0.18 —-10.45 0.25 41.63 0.9 ~0.12 .73 -0.16
26.49  39.35  0.98 ~0.20 1.74  -16.82 0.25 35.17  0.89 049  -0.49 -0.32
79.54  41.22  0.98 ~0.09 032  -6.56 0.60 41.64 0.9 ~0.12 221 -0.17
6.02  32.32  0.95 ~1.05  -2.58 —104.62 0.10  30.15 0.9 147 -1.15 -1.54
BM3D 608 32.36 0.9 ~1.03  -2.90 —104.68 0.12  29.77  0.94 1.5  -0.07 -1.62
6.24  33.24 0.9 ~0.91  -2.18 —83.46 0.10  30.36 0.9 ~1.47 0.54  -1.30
88.40  48.34  1.00 ~0.01  -0.30 —0.85 0.48 3933 1.00 ~0.17  -1.88 -0.13
29.03  46.77  1.00 ~0.04  -0.76 -3.74 0.20  36.89  1.00 ~0.43  -2.43  —0.33
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