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Short—Period Doppler Correction Method of Rolling Bearing
Based on Center Time of Acoustic Signal
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(Dalian Jiaotong University 1. College of Mechanical Engineering;2. College of Locomotive and

Rolling Stock Engineering, Dalian 116028, China)

Abstract: The trackside acoustic detection systems are usually located on the sides of the railway, which causes
high speed motion between the train and the acoustic acquisition device relatively. As a result, the collected
sound source signals are interfered by severe Doppler distortion, which brings great challenges to the acoustic
detection of train running components. Aiming at this problem, a short—period Doppler correction method based
on center time was proposed. First, the distortion at the center time of the acoustic signal was obtained according
to the Morse acoustic theory. Then, the optimal center time was obtained by matching the time—frequency curve
of the distortion signal and the original signal. Finally, the received acoustic signal was corrected based on the
optimal center time point, and the effectiveness and correctness of the method were verified through simulation
and experiment.
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Fig.1 Simplified geometric model of ADBD
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Fig.2 Flowchart of Doppler distortion removal
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Fig.3 Simulation of original signal
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Fig.5 Curve of matching error
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