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Non-destructive Detection Method for Nuts Missing Defect on Anchor Bolts of Transmission
Tower Based on INGO-SVM
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Abstract: For non-destructively detecting the missing and defect of nuts on the anchor bolts of the transmission tower
buried in the concrete and ensuring safe operation of the transmission line, a kind of support vector machine (SVM)
classification detection method based on an improved northern goshawk optimization (INGO) is proposed in this pa-
per. Firstly, Cubic chaotic mapping and pinhole imaging reverse learning strategy are used to increase the diversity of
the northern goshawk optimization(NGO) population and, at the same time of optimizing the initial solution, expand
the search area of the population,increase the search area for the population and make the algorithm find potential op-
timal solutions as much as possible and analyze optimization results. Secondly, INGO is applied to optimize the core
parameters of SVM to obtain the classification model. Finally, the screw diameter, protective coating thickness, gas-
ket thickness, and the magnetic field strength detected by electromagnetic non-destructive testing are used as the in-
put, the number of nuts on the anchor bolt of the screw is output to determine the type of defect. The experimental re-
sults show that compared with SVM, the root mean square error, average relative error and average absolute error of
the proposed INGO-SVM in the missing anchor bolt and nut classification of transmission tower are reduced by
31.7%,60.7% and 68.9%, respectively. The effectiveness of the method in solving the non-destructive detection and
classification problem of missing nuts in foundation bolts is verified.
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Table 3 Experimental error comparison results for
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