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Target Detection Model for Infrared Image of Power Equipment
Based on Improved YOLOV9
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Abstract ;: In the field of power inspection, the importance of infrared image detection of power equipment is self-evident, and its accuracy
is directly related to the stable operation and safety of the power system. In order to solve the problems of insufficient recognition
accuracy , classification confusion and missed detection and false detection in infrared image target detection in complex scenes, an
improved detection method based on YOLOV9 is proposed. Firstly,by introducing the space—to—deep convolutional layer (SPD-Conv) ,
the lightweight design of the model backbone network is realized, which effectively improves the computational efficiency and real-time
performance. Subsequently, combined with the Convolutional Block Attention Module (CBAM ), the model ‘s ability to extract key
features was further optimized,and the accuracy of detection was enhanced. In addition, Focal-IoU is used as the loss function, which
strengthens the discriminant ability of the model and reduces the positioning error. The experimental results show that the proposed
algorithm has achieved remarkable results on the infrared dataset of power equipment of China Southern Power Grid, with the mAP value
reaching 94.4% and the inference speed reaching 59.5 f/s, which fully demonstrates the dual advantages of the proposed method in terms
of detection accuracy and computational efficiency. Compared with the existing methods,the detection ability of the proposed model on
various power equipment has been improved, which provides a more reliable and efficient solution for the field of power inspection.
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