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Abstract

Due to the undersized defect areas of the sealing ring, the high similarity between the defect feature and the

background and the redundancy of impurities on the sealing ring, the detection of the sealing ring’ s surface defects

has been extremely difficult. Aiming at solving the problems faced by defect detection, this paper proposes a se-

mantic segmentation defect detection algorithm based on encoding/decoding structure. Firstly, image features at

different scales are inserted into each convolution module on the encoder side to increase the multi-scale information

and redundant information of the model. At the same time, the dilated convolution layer is used to replace the con-

ventional convolution layer, therefore effectively increasing the receptive field of the network and decreasing the risk

of missing small defects. Secondly, combined with the attention mechanism, the information of the encoder and the

decoder is cascaded, and the capture of the target area’s information by this model is optimized. Finally, the fu-

sion of the different-scaled information from the decoder could improve the network’ s segmentation accuracy for

small defects. The experimental results show that the proposed method can effectively divide the small and unclear

seal ring defects, and can meet the requirements of the detection of seal ring defects.

Key words: semantic segmentation, defect detection, U-Net, sealing ring
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