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Study on fast detection and evaluation technology for composite insulator
umbrella skirt ageing in humid and hot environment
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Abstract: The existing detection and evaluation technology for composite insulator mainly relies on offline methods, which
is difficult to assess the ageing degree of insulators in large-scale operation quickly and conveniently. This article proposes a
rapid detection and rating method for surface ageing degree of composite insulators based on hyperspectral technology. At
first, the Fourier infrared spectral absorption peaks of Si-O-Si and Si-CH, between the umbrella skirt and the substrate of
aged composite insulator were compared, and then the ageing degree of insulator was rated. At last, the aging degree of
insulator was classificated combining hyperspectral data with SVM algorithm models. The results show that the accuracy of
the three classifications including slight, moderate, and severe is 71.8%, while the accuracy of the two classifications

including sligh and severe is 97.3%. By using intensity threshold segmentation method, it is possible to remove
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contaminated areas from composite insulator images, and extract ageing areas.

Key words: composite insulator; ageing rating; hyperspectral technology; fast detection; support vector machine
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Fig.1 Automatic transfer platform
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Tab.l Sample extraction of operating composite insulator
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Fig.2 Sampling diagram of umbrella skirt for microscopic test
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Fig.3 Composite insulator hyperspectral cube acquisition
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Tab.2 Ageing classification of composite insulators based on

infrared spectroscopy
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Fig.4 Schematic diagram of y-coordinate segmentation
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Fig.5 Schematic diagram of x-coordinate segmentation
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Fig.6  Reflection spectra of insulator surface polluted area
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Fig.7 Reflection spectra of insulator surface ageing area
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Fig.8 Ageing area after removing polluted area
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