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Accurate positioning method of insulator rotating target in aerial photography
based on dense connection network

WANG Daolei, ZHANG Zhenggang, ZHANG Shiheng, ZHU Rui, ZHAO Wenbin
(College of Computer Science and Technology, Shanghai University of Electric Power, Shanghai 201306, China)

Abstract: In order to realize the accurate positioning and detection effect of insulators during circuit inspection, this paper
proposes an improved YOLOVS insulator detection model based on Dense-Block and rotating frame. Aiming at the
characteristics of large length width ratio and changeable direction of insulator, this model proposes to use the long side
definition method to add angle information to the detection frame, realize the target rotation frame detection, and
effectively improve the effect of insulator detection and positioning. At the same time, in order to enhance the reuse and
propagation of features, this paper uses dense block to improve the residual module in the model and build
YOLOvS5-dense detection model. Finally, in order to enable the YOLOvS5-dense model to pay more attention to effective
feature information, a SImAM attention module is added at the end of the backbone network to improve the model.
Before the experiment, Retinex algorithm is used to enhance the input insulator image. The experimental results show that
compared to the original YOLOVS algorithm, the algorithm proposed has improved average accuracy and processing frames
per second. In addition, compared with the horizontal frame detection algorithm, this algorithm removes a large amount of
redundant background information in the detection results, and realizes more accurate positioning of the insulator area.
This work is supported by the National Natural Science Foundation of China (No. 61502297).
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Fig. 1 Enhancement effect of transmission line image
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Table 2 Comparative experiment of different attention modules
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Table 3 Results of ablation experiment
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