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Intelligent infrared image localization method for overheated
areas of power transformers

LI Qiang

(' Shaanxi Power Transmission and Transformation Engineering Co. , Ltd. , Xi’an 710014, China )

Abstract; The infrared images of power transformers typically contain complex components and wiring forms, which exhibit different
temperature distributions in the images. The traditional method relies on a fixed temperature threshold to identify overheated areas, which is
fast but not accurate. It is difficult to distinguish overheated areas in obstructed areas, resulting in inaccurate positioning results. Therefore,
this article proposes an intelligent infrared image localization method based on global covariance matrix to accurately identify the overheated
area of power transformers. This method uses scalable vector graphics (SVG) to define overheated area features and learns these features
through convolutional neural networks (CNN) to identify overheated candidate areas. It designs a calibration window to match the candidate
regions identified by CNN, and preliminarily determine the position of the overheated region. To further improve the positioning accuracy,
the global covariance matrix is used to analyze the statistical characteristics of temperature distribution in infrared images, and the precise
boundaries of the overheated area, including the occluded part, are derived to achieve accurate positioning of the overheated area. The
experimental results show that the method proposed in this paper accurately calibrates the overheated area using SVG technology, overcomes
the problem of overlapping ground object labels of transformers of the same type, and significantly improves the positioning accuracy. The
application of global covariance matrix ensures comprehensive capture of temperature distribution information, reduces misjudgments, and
provides strong support for power transformer fault warning.

Keywords ; scalable vector graphics; characteristics of overheated areas; convolutional neural networks; global covariance matrix ; boundary
of overheated area
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