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Research on steel wire rope breakage fault localization
based on U-Net
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Abstract: The wire ropes of the hoisting machine are used for gate lifting in hydropower stations, which is crucial for the
safe and stable production of hydropower. However, traditional manual inspection methods have issues such as low
efficiency and poor accuracy. Utilizing wire rope monitoring images for defect localization can not only significantly
improve inspection efficiency but also achieve highly accurate defect localization. This paper proposes a U-Net-based
method that extracts multi-scale image features through an encoder and then restores these features into defect
localization labels using a decoder, thereby realizing defect localization in wire ropes. The experimental results show that
the proposed method significantly outperforms traditional fully convolutional networks and surpasses the comparison
algorithms by 0. 29, 0.23, and 0.004 7 in terms of the Dice coefficient, IoU, and Hausdorff distance, respectively,
enabling more accurate wire rope defect localization.
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Fig. 1 U-Net structure diagram
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Table 1 U-Net structure parameter
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Fig. 2 Diagram of the proposed method’s workflow
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Fig.3 Example monitoring images of wire rope fault
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Label map for wire rope wearing broken
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Fig. 5 Segmentation result of wire rope main structure

FrVEREVTAL » 58 OB B I i i/ i B 7 X 4 B 450 2k R
Bt /N BRI 2 MU O e 2 R L &4

*2 RENESHEE

Table 2 Model training parameter settings
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Fig. 6 Result of model output

XS AR AR I K 3 B R .l DL L BT R O v
BB RE AR B WA T X b O 2 HL& S K - A9 Dice
FECR 10U $8 45 19 2 BH T 1% 7 ¥& A2 B 1t B o A0 45
HESARE N EE, WA GE 98 1 6 Hh 4 52 2 S
K X 30 A o7 B R T R . il 45K A Hausdorff B 25 #F —
BRI A B R E A RS AR
() ) T LR B, U BT R AR R X I A DS S T Y
5 R H .

x3 JLEXWIR

Table 3 Comparative experimental indicators

g U-Net CNN
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Table 4 Comparison of model performance

SRy U-Net CNN
I SRR/ (X 10%) 31 043 12 197
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