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Abstract: Insulators are important equipment on the transmission line. if fault occurs, it will bring huge loss
to power equipments. Locating and extracting insulator from infrared image of transmission line can
basically reflect a variety of insulator faults, which is more practical in insulator identification and fault
diagnosis.This paper proposes an insulator recognition method based on infrared images, which sequentially
use the Speeded Up Robust Features (SURF) algorithm to extract the key feature points of the test infrared
images, cluster the feature points based on the improved Fuzzy C-means (FCM) algorithm, identify and
locate the insulators according to the shape feature values of the insulators and precise extraction of
insulators based on improved image opening operation. This method makes full use of the advantages of
infrared images and can accurately extract insulators, which lays a foundation for insulator fault diagnosis
based on infrared images.
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(e) Mean shift clustering algorithm

(f) K-means algorithm
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Fig.5 Experimental results comparison chart
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Table 1 Quantitative analysis and comparison of different algorithms

Picture  Index Our algorithm  Traditional K-means Mean shift DBSCAN
order FCM
TPR 0.9777 0.9797 0.9725 0.9621 0.9761
1 FPR 0.0011 0.1236 0.0903 0.0764 0.1048
ACC 0.9982 0.8798 0.9117 0.9248 0.8978
TPR 0.9608 0.9563 0.9259 0.8898 0.9455
2 FPR 0.0014 0.0923 0.0844 0.0790 0.0878
ACC 0.9978 0.9087 0.9158 0.9203 0.9128
TPR 0.9883 0.9704 0.9812 0.9772 0.9856
3 FPR 0.0009 0.0766 0.0707 0.0693 0.0736
ACC 0.9987 0.9250 0.9307 0.9319 0.9279
TPR 0.9641 0.9312 0.9732 0.9075 0.9274
4 FPR 0.0005 0.1639 0.1841 0.1606 0.1170
ACC 0.9987 0.8381 0.8191 0.8408 0.8839
TPR means 0.9727 0.9594 0.9632 0.9342 0.9587
FPR means 0.0010 0.1141 0.1074 0.0963 0.0958
ACC means 0.9984 0.8879 0.8943 0.9044 0.9056
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