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Abstract

CFRP is widely used in various industrial fields. Its production and manufacturing technology has
become one of the important pillars of strategic emerging industries in China. However, the re-
search on fatigue damage detection of composite materials is still lack of mature theoretical sys-
tem. Therefore, the research on the CFRP detection method has been widely concerned. In this
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paper, deep learning is introduced into the detection system, the CFRP defect characteristics are
extracted by Auto-Encoder, and the purpose of defect identification and location classification is
realized. The experimental results show that the Auto-Encoder can not only identify the defects
but also can be used in defect classification by extracting the data characteristics of CFRP defects.
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Figure 1. CFRP sample
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Figure 2. Discrete conductivity model of CFRP
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Table 1. Geometric and physical parameters of the model
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2R A3 36
EAEEHE)) 2mm
LRI TES 1 A/1 Mhz
R 0.5 mm
CFRP ##4 ZH
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Figure 3. 6 x 6 sensor array
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Figure 4. Schematic diagram of self encoder
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Figure 5. Basic flow chart of data processing
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Figure 6. Single layer RBM neural network
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Figure 7. Pre-raining network
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Figure 8. A deep neural network composed of three independent RBMs
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Figure 9. Comparison chart of pre training or not
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Figure 10. Network classification error
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