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A deep learning model based on multi-source feature fusion and

defect type recognition method for complex components

CHENG Huyue' , LIU Zhen® , SHI Zhiguang' , WANG Yonghong” , JIANG Hongquan', YANG Deyan',
GAO Jianmin' , ZHI Zelin'
(1. State Key Laboratory for Manufacturing Systems Engineering, Xi'an Jiaotong University, Xi'an 710049 ,China;
2. Xi'an Space Engine Co., Ltd., Xi'an 710100, China)

Abstract: The internal defect type recognition of complex components is of great significance to ensure
equipment manufacturing quality and safe and reliable operation. Aiming at the problems of poor local feature
extraction, lack of considering the empirical characteristics of defects and loss of feature information in the existing
deep learning model for defect type recognition, a defect type recognition method based on prior features, global
features and ReliefF-Pooling strategy is proposed. The fusion analysis of prior features such as defect geometry,
texture and global features of convolutional neural network (CNN) is realized, and the feature optimization method
based on ReliefF-Pooling is constructed to optimize the utilization of feature information with different weights.
Finally, as an example, the actual radiographic testing of internal defects in complex components in an aerospace
enterprise is used to verify the proposed method. The experimental results show that the proposed method can
effectively improve the type recognition accuracy of internal defects in complex components.
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