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New extraction and evaluation technique of strain and degree of resin curing by
signal analysis of multifunctional optical fiber sensors

Takeda, Shin-ichi
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No method had been proposed to simultaneously estimate the in-molding
conditions (strain, temperature, and degree of resin curing) of resin composite materials used in
aerospace structures until now. This study focused on the multi-functionality of a tilted FBG sensor

(TFBG sensor) fabricated from silica glass optical fiber, and showed that a single sensor can
simultaneously determine the conditions during molding in real time. Furthermore, we proposed a
method to significantly improve the estimation accuracy by analyzing the sensor signals, and
developed a new estimation technique that is beneficial to the molding of resin composite materials.
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Machine learning method RMSE
Temperature (°C) | Strain (Ja¢)
Cross-sensitivity method 6.23 91.7
Neural network (LM algorithm, 1 step) 11.5 26.4
Neural network (LM algorithm, 2 step) 231
Neural network (Bayesian regularization) 1.49 25.9
SVR 2.80 117.1
Random forest regressor 15.6 200.5
Bagging regressor 16.0 207.1
Gradient boosting regressor 13.7 206.5
AdaBoost regressor 18.6 206.1
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