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Abstract

Infrared thermal imaging detection is a core means of preventive maintenance for power equip-
ment. However, original infrared images often suffer from low contrast, noise interference, and
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small gray-level differences between defect regions and backgrounds, making it difficult to accu-
rately identify key defects such as overheating joints and aging insulators. To address this issue, this
paper proposes a multi-algorithm collaborative infrared image enhancement framework, which
adopts a three-step collaborative strategy of Gaussian filtering for noise reduction preprocessing,
global histogram equalization for overall contrast improvement, and Contrast Limited Adaptive
Histogram Equalization (CLAHE) for local detail optimization, achieving a balance between noise
suppression and detail enhancement. Experimental results show that the framework increases the
information entropy of infrared images from 6.2 to 7.8 (a relative increase of 25.8%), expands the
gray-level difference between defect regions and backgrounds by 2~3 times, and raises the signal-
to-noise ratio (SNR) from 28 dB to 35 dB. This framework effectively solves the problems of exces-
sive noise amplification and loss of local details in single-algorithm enhancement, providing high-
quality image input for power equipment defect automatic detection.
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Figure 1. Algorithm flowchart
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