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This study proposes a framework of Non-destructive Testing (NDT) for predicting the three-dimensional
structure of internal defects in Carbon Fiber Reinforced Plastic (CFRP) structures from the distributions
of sum of principal stress on surface (DSPSS) through transition learning. DSPSS are obtained from both
the Finite Element Method (FEM) and infrared stress measurement. The infrared stress measurement uses
Kelvin’s theory to convert the surface temperature fluctuation under cyclic loading into DSPSS. The machine
learning model used in this framework is a three-dimensional convolutional neural network (CNN). The
transition learning method employed in this framework is as follows; First, a 3D-CNN that predicts the 3D-
structure of defects is trained from the DSPSS by FEM with noise. Noise is added to the FEM DSPSS, for
which a large amount of training data is available. This noise imitates thermal noise generated by infrared
stress measurements and noise generated by differences in the physical properties of the resin and carbon
fiber bundle. Next, the 3D-CNN is trained by transition learning using DSPSS obtained from infrared stress
measurements. The amount of available data is limited. The accuracy is evaluated using DSPSS from the
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infrared stress measurements that are not used for training.
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TG %2 A3 5 CFRP EERORE R & HZ2IT L
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DEVHEE» LEWEHIE E > T3, ImageNet [12]
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