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Equipment Inspection and Defect Identification System
Ninggiao Liu
Changsha University of Science & Technology

[Abstract] Efficient inspection of power equipment and accurate identification of defects are crucial for ensuring
the safe and stable operation of the power grid. Traditional inspection methods suffer from issues such as strong
path dependency, low efficiency, high reliance on experience, and a tendency to overlook defects. This paper
proposes an intelligent inspection approach that integrates Augmented Reality (AR) technology. A path
planning model for inspection is constructed based on dynamic environment perception and multi—objective
optimization, and an intelligent defect identification system combining deep learning with AR real—time
rendering is developed. The path planning model comprehensively considers equipment distribution, dynamic
environmental changes, safety distance constraints, and task priorities, utilizing an improved ant colony
algorithm to generate the optimal inspection sequence. The defect identification system achieves real—time
detection and classification of equipment status through a lightweight YOLOvV5 model and employs AR
technology for spatial anchoring and visual overlay of defect information.
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