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Coating damage detection of vessels using corrosion electric field

HU Yucheng, WANG Xiangjun"™ , LIU Wugiang, WANG Shichuan, LIU Yi
(College of Electrical Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract; The corrosion electric field signal of ships has characteristics such as low frequency and difficulty in elimination, and it is a kind of

physical field feature of ships with obvious line spectrum characteristics. Ships with different coating damage areas have distinct electric field

distribution characteristics, and the corrosion electric field signal can be utilized to detect the coating damage location of ships. Therefore, a

detection method combining RCHFRDE ( refined composite hierarchical fluctuation revise dispersion entropy) and IHHO-KELM ( improved Harris

Hawk optimization — kernel based exireme learning machine) was proposed. RCHFRDE was used to extract the feature information of the corrosion

electric field signal, which was then input into IHHO-KELM for training to detect the coating damage area. The effectiveness and reliability of the

proposed method were verified through simulation experiments and scale model experiments of ships. The experimental results show that this method

can effectively predict the single damage area of the ship’s coating. The detection accuracy rates of simulation data and measurement data reach

94.67% and 89.00% respectively. It can be used as an effective supplement to non-contact detection methods in cases with less prior

environmental information.

Keywords: corrosion electric field; coating damage detection; RCHFRDE; THHO-KELM classifier; machine learning
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Fig.3 Flow chart of IHHO-KELM
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Fig. 12 The final detection results of the proposed method
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Tab.2 Detection results with different entropy
AL 42 KRS e/ % fsail
Yok mk BN Ry sp WY
FRDE 86.33 76.67 81.67 2.4 20.76
RCHFDE  91.00 80.33 84.67 1.76  33.47
RCHFRDE 95.67 93.33 94.67 1.25 34.53
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Tab.3  Accuracy comparison of different classifier
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SVM 88.57 83.81 86.24 30.81
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95.67 93.33 94.67 34.53
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Fig. 14 Overall layout of the experiment
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Fig. 15 Corrosion electric field signature of

the vessel model
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Fig. 16  Ship model detection results of
the proposed method
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Tab.5  Ship model detection results with different method
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Tab.6  Ship model detection results with different classifier
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