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IRe-Net. A Defect Detection Method for Insulators
Based on Improved RetinaNet

ZHANG Zige', SHU Zhengyu', REN Guanchen', LIU Songkai', YAO Qin*, TONG Huamin®
(1. College of Electrical Engineering and New Energy, China Three Gorges University, Yichang 443002, China;
2. Yichang Power Supply Company, State Grid Hubei Electric Power Co. , Ltd. , Yichang 443000, China)

Abstract: To address the challenges of low detection accuracy, diverse scales and small sizes of targets in aerial insula-
tor images due to complex backgrounds, and based on improved RetinaNet, an insulator defect detection method, IRe-Net,
is proposed, which optimizes the ResNet network through an adaptive convolution module and enhances the ability to capture
small target defects by using a deformable convolution. A feature enhancement network, CeBiFPN, is designed by impro-
ving a BiFPN with a coordinate attention mechanism, thus enhancing the ability of multi-scale target detections. Additional-
ly, a Focal-CloU loss function is presented, and a Clou Loss is introduced to optimize the loss function and improve the con-
vergence of the model, enhancing the ability of defect detection in complex scenes. Experimental results show that the pro-
posed IRe-Net achieves an average accuracy of 91. 46 % in the insulator defect detection, effectively improving the detection
accuracy and robustness in aerial insulator defect detection in complex scenarios, meeting the safety monitoring needs of
smart grids.
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