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Abstract: Common electrical equipment includes transformers, switchgears, and circuit breakers, which
are composed of multiple components. In this study, the identification of these components was realized
via infrared thermal imaging of such devices. Based on the characteristics of infrared thermal imaging with
less information, a variety of algorithms have been used for fusion. First, based on the Lab model, a
combination of improved K-means clustering and morphology was used to extract the high-temperature
region in the infrared image, which guaranteed efficiency and reliability. Second, a combination of
improved SURF and perceptual hash algorithms was used to determine the three-phase components in the
extracted area. The role of SURF was to compare the visible image of the known electrical device with all
the images in the extracted area to determine the area with the most matching feature points in the infrared
image. Compared with other infrared regions, we found two regions with the highest matching degree in
other regions via the perceptual hash algorithm to locate the three-phase devices in the infrared image. This
study is applicable to infrared image recognition and positioning without a large number of image data sets
and provides ideas for the extraction of fault information of electrical equipment based on infrared
imaging.

Key words: image processing, infrared thermal imaging, K-means, SURF, perceptual hash algorithm
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Table 1 Segmentation accuracy of two algorithms

K-means algorithm Proposed AHECE 4, B 4 RIXIR S5, 6 F17 &FHAET
Figure 3 0.09 0.04 Xk 7, TR T e R BEER X I, Aok T
Figure 11(b) 0.17 0.01 ok EEDIE 1, AR TS R .
Figure 11(d) 0.09 0.06 W€ 7 IERA 8 X U5, 20T = AH IR B E
Figure 11(c) 0.13 0.02 7o P B 53 1] S R 1 85 A DX SR G 82 (4 ] DL B
Figure 11(a) 0.14 0.01 AR 2.2 EIEFATILE, a0l 8 Fras.
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