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Abstract; Currently, the detection of insulator self-explosion defects and the inspection of transmission lines and towers are
taken as two separate tasks, resulting in insufficient understanding of defects and scenarios. Aiming at these problems, an
improved instance segmentation method based on SOLOv2 is proposed, which allows for the simultaneous inspection of normal
insulators, self-explosion defect insulators, towers and transmission lines in aerial images. Due to the significant aspect ratio
differences among insulators, towers and transmission lines, this method replaces the ResNet+RPN structure in original
SOLOv2 with HRNet, which better achieves multi-scale detection. Additionally, deformable convolution is introduced
into the residual structure to better detect the elongated shapes of insulators and transmission lines. Furthermore, in
order to enhance data annotation efficiency, increase data volume and save time, a portion of the virtual dataset is created using
unreal engine and AirSim to augment the real dataset. Experimental tests show that, in the constructed dataset, the proposed
method improves the average accuracy by 8.7% and the average intersection over union (IoU) by 8.5% compared to the
original SOLOv2, and it also outperforms other existing instance segmentation methods.
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