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A Fault Detection Strategy for Wheel Flat Scars with
Wavelet Neural Network and Genetic Algorithm

GAO Ruipeng, SHANG Chunyang, JIANG Hang

(School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A novel strategy is proposed to provide a more effective wheel flat scar fault detection
algorithm by means of wheel/rail noise. In this strategy, genetic algorithm is combined with a
wavelet neural network, and a momentum model is added into the genetic wavelet neural network
to avoid the local minimum and to accelerate the learning speed. Before searching the hidden-layer
weights of the network, the structure of the network is optimized by genetic algorithm. This
strategy requires only two groups of microphone arrays and two speed sensors for real-time
measurements. Consequently, the cost is much lower than that of the existing detection methods
in China. The proposed strategy has been applied to the real-time detection of train wheel/rail
signals at different speeds. Numerical results reveal that the proposed strategy is of the fastest
convergence, and its detection accuracy increases at most by 16%, 10%, and 3%, respectively,
compared with the conventional neural network, wavelet neural network, and genetic algorithm.
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