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Fig.1 Structure diagram of dual-scale classification

convolutional neural network
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proposed glass insulator object recognition algorithm
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Glass insulator target recognition algorithm based on joint component
grayscale algorithm and deep learning

HUANG Xinbo,GAO Yuhan,ZHANG Ye,ZHAO Long,WU Yiqun,SUN Suzhen

(School of Electronics and Information,Xi’an Polytechnic University,Xi’an 710048, China)
Abstract: Aiming at the problem that the color characteristics of glass insulators are not obvious and can not
be recognized accurately under similar color interference and different lighting conditions,the glass insulator
target recognition algorithm based on joint component grayscale algorithm and deep learning is proposed.
Firstly,a joint component grayscale algorithm is proposed,which realizes the target enhancement by compen-
sating the color features of target region of the glass insulator. Then,based on the uniform block segmenta-
tion, the dynamic block threshold is used for rough segmentation of glass insulator images. Meanwhile, com-
bining with the multi-scale and high-dimensional characteristics of glass insulators,such as color and spatial
information, a dual-scale classification convolutional neural network algorithm is proposed to achieve fine
segmentation of glass insulator images. Finally,all sub-images obtained by fine segmentation are combined to
achieve accurate recognition of glass insulator targets in complex background. The experimental results show
that the proposed algorithm can accurately recognize the glass insulator target from the images with similar
color interference and different lighting influences, and both of its two recognition indicators,i.e. Dice para-
meter and Jaccard coefficient are more than 90 %, and the average recognition accuracy rate is as high as
92 %.
Key words: glass insulator;joint component grayscale algorithm;dynamic block threshold segmentation;dual-

scale classification convolutional neural network;deep learning
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Fig.A6 Coarse identification results of glass insulator
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Table Al Case analysis of joint component grayscale algorithm
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Table A2 Optimal weights and JCG images of different test images
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Table A3 Glass insulator image recognition process and comparison among different recognition methods
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Table A4 Recognition process of partial UAV remote image
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