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Infrared Thermography Low-zero Insulator Identification Based on GWO-SVM

ZHANG Meijin, QU Qiubo
(School of Electrical and Control Engineering, Liaoning University of Engineering and Technology, Huludao 125105, China)

Abstract: The accuracy of the diagnosis of degraded insulators is improved to accurately identify
low-zero-value insulators in the power grid. A pair of insulator infrared images and a gray wolf optimizer
(GWO) optimized binary support vector machine (SVM) classifier is proposed. Low-zero insulators are
detected automatically. First, the infrared image of the insulator is enhanced; then, the infrared image is
segmented using the Ostu algorithm; and the obtained binary image is subjected to tilt angle correction and
cutting to extract the effective region of the insulator string. Finally, the image features are applied to the
classification and recognition of vector machines. The experimental results show that the GWO-SVM can
identify the low-zero insulator more accurately and effectively than the commonly used grid search (GS)
and particle swarm optimization (PSO). Its rate is higher.
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Fig.1 Infrared image enhancement
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Fig.2 The result after segmentation
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Fig.3 Insulator string extraction
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Table 1 Comparison of parameter optimization methods

Parameter o Seeking
L Optimization .
optimization Accuracy/% ) efficiency/

time/s .
method (s/time)
Grid-search 91.523 12.693 0.2487
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