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Research on the Insulation Equipment Fault Detection
Based on Infrared Weak Target Extraction

WANG Yuanbin, YIN Yang
(School of Electric and Control Engineering, Xi’an University of Science and Technology, Xi’an 710054, China)

Abstract: The complexity and diversity of backgrounds and targets in the infrared images bring difficulties
in monitoring of the insulation sleeve in the substation. In order to overcome this deficiency, a method
based on infrared weak target extraction is proposed. First, the image is decomposed by using the
two-dimensional wavelet. Then, the low-frequency components are enhanced by retinex theory, and local
variance mapping for the other high-frequency components is executed. After wavelet reconstruction,
contrast enhancement is carried out. Finally, the target is extracted on the basis of the step-and-double
threshold. Experimental results show that the method not only improves infrared image processing effect
of the local superheated region of the insulating sleeve, but also realizes the extraction and division of the
hot spot and its associated overheated region.
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Fig.9 Comparison of effect before and after contrast enhancement
Table 1 Image data contrast in each stage

Processing stage Grayscale mean Gray mean square variance SNR C
Original image 108.2095 14.5203 0.00873 0.4
Enhanced low-frequency components 106.2538 41.4525 0.00762 0.42
After reconstruction of wavelet transform 84.4036 27.0112 0.1014 0.56
Contrast enhancement 32.1908 21.9609 0.3637 0.69
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