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A WGAN blur insulator image restoration method based on multi-structure fusion

LU Zhaoji', SHEN Yanxia', TAN Yonggiang®
(1. School of Internet of Things Engineering, Jiangnan University, Wuxi 214122, China; 2. Nanjing Power Supply
Company, State Grid Jiangsu Electric Power Co., Ltd., Nanjing 210000, China)

Abstract: There is a problem of motion blur caused by force majeure factors in the unmanned aerial vehicle aerial
photography of insulator images. Thus a blur insulator image restoration method based on improved Wasserstein generative
adversarial networks (WGAN) with multi structure fusion is proposed. An improved generative adversarial network based on
Wasserstein distance is proposed to solve the problem of blur repair, and a gradient penalty is introduced into the loss function
to optimize the training process. This ensures the stability of model training and improves the quality of image restoration. A
dilated convolution residual network and convolutional attention mechanism are integrated into the generating network to
strengthen the learning of effective features of images by the neural network. The results of experiment show that both the
peak signal-to-noise ratio and the structural similarity index measure of the proposed method are higher than with other
algorithms. The comparison of images generated by different algorithms proves that this method can effectively extract the
detailed features and improve the quality of deblur image restoration. YOLOVSs is used for detection experiments. These
demonstrate that the method presented enhances the accuracy of object detection.
This work is supported by the National Natural Science Foundation of China (No. 61573167 and No. 61572237).
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Fig. 1 Convolutional attention mechanism
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Fig. 8 Partially real-fuzzy insulator dataset
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Fig. 9 Comparison results of different algorithms
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Fig. 10 Results of insulator object detection and defect detection
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