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On-site Identification of Zero Resistance Insulator Based on Infrared Thermal
Image and One-step Weights-determination of Neural Network

LI Tang-bing", GONG Lei%, YAO Jian-gang®
(1.Jiangxi Electric Power Research Institute, Nanchang 330006, China; 2.Hunan University, Changsha 410082, China)

Abstract: A method using infrared thermal images and one-step weights-determination of neural network
to identify the zero resistance insulators on-site is presented. The basic procedures are as follows: the
infrared thermal images are intensified, denoised, segmented, and a rectangular which was regarded as
object is intercepted in the insulators chain; in view of the relationship between gray value of infrared
thermal images and temperature of object surface, four parameters which stand for standard deviation,
absolute deviation, quartile and range of gray value, are extracted directly; these four parameters are used
as the input of the neural network of one-step weights-determination to train the model, which could be
used to identify the zero resistance insulators after being trained. This method can effectively avoid the
interference of transmission lines, and can meet the real-time requirement when identifying on-site.
Experimental results verify the feasibility and effectiveness of this method.

Key words: zero resistance insulators, infrared thermal image, image segmentation, one-step weights-
determination method
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Table 1 Partial test data and output results

FE Ei B EZJ 22 Wit SR
1 15.47 95 20 12.21 0 0
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3 17.15 115 23 13.65 0 0
4 26.33 89 49 22.75 1 1
5 16.23 65 28 14.09 0 0
6 38.69 182 555 31.74 1 1
7 17.56 74 31.7 15.48 0 0
8 43.74 203 60 35.78 1 1
9 18.29 131 24 14.12 0 0
10 48.77 201 68 39.77 1 1
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12 40.70 192 47 30.75 1 1
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