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Quantitative Method for Crack Signal of Switch Rail Guided Waves
Based on RBF Neural Network

JING Lixuan, WANG Ping, YANG Yuan,XU Yihang,LIU Renbao

(College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)
Abstract ; Switch rail, categoried as variable cross—section rail, its irregular structural characteristics result in the complexity of
ultrasonic guided wave detection signals, and when reflection method applied to detecting rail bottom cracks, the amplitude of the
echo signal fails to characterize the size of the cracks. To quantify crack signals, a quantitative method based on RBF neural
network was proposed. For training and testing, a model was established, whose final prediction effect indicated that the root
mean square error reached 0.54, the coefficient of determination R2 achieved 0.998 2, and the relative error of the test results
was less than 10% and 5%, accounting for 91% and 82% respectively. Comparison was made with traditional BP neural
network, and the results showed that the performance of the RBF prediction model was better than that of the BP model.

Keywords : ultrasound guided wave; switch rail crack; RBF neural network; feature extraction
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