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Recognition of Contamination Grades of Insulators Based on IR and
UV Image Information Fusion
Jin Lijun® Zhang Da® Duan Shaohui? Yao Senjing?
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2. Shenzhen Power Supply Co., Ltd Shenzhen 518010 China)

Abstract In order to realize the non-contact measurement of insulator pollution severity, a
method based on decision level fusion of IR and UV image information is proposed. Features of IR and
UV images are calculated separately. Meanwhile, feature selection based on Fisher criterion is carried
out to obtain features which have the ability to represent the contamination grades efficiently. In order
to improve the calculation speed and precision of classifier, Kernel principal component analysis
(KPCA) is adopted to extract three-dimensional Kernel principal features of IR and UV images. Radial
basis function neural network(RBFNN) is used to identify the contamination grades using IR and UV
features separately. And then, D-S theory is adopted to achieve the decision fusion and realize the high
accuracy identification of contamination grades. Results of the experiments indicate that the precision
of proposed method is significantly superior to recognition using IR or UV features separately. This
paper provides a new method for the prevention of pollution flashover.

Keywords: Contamination grades, decision fusion, Fisher criterion, Kernel principal component
analysis, radial basis function neural network
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Fig.1 Schematic diagram of the test circuit
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Fig.2 Infrared images of polluted insulators at 85% RH
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Fig.4 Results of OTSU segmentation algorithm
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Fig.5 Ultraviolet images of polluted insulators at 85% RH
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