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Research on a Prediction Method of Train Body Vibrations
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Abstract : The vibration acceleration of the train body is a key parameter, which can reflect the vibration state of the
train and the wheel-rail contact performance. It is also an important basis for vehicle body vibration reduction and ride
comfort evaluation. However, the vehicle body vibration is affected by multiple coupling factors such as track disease, wheel-
rail force and external environment, which make it difficult to be accurately predicted. In order to solve this problem, a
prediction method of train body vibration based on track inspection data is proposed. Taking the inspection data collected by
the GJ-5 track inspection vehicle in the construction section of the Guangzhou-Shenzhen Line II as the research object, the
normalization and maximum information coefficient methods are used to achieve multi-parameter dimensional normalization
and data screening, the closely coupled parameters of vertical, lateral and horizontal vibration are obtained, and the effective
data set for track inspection vehicle detection is gained. Using regression tree and bagged regression ensemble algorithm, a
train body vibration prediction model based on bagged regression tree ensemble algorithm is constructed, which can realize
high-precision rail vehicle vibration prediction. Finally, the effectiveness of the algorithm is verified by comparing the results
of this method with the measured data and the data of the single regression tree and time series regression tree algorithm. The
results show that the bagged regression tree ensemble algorithm has better prediction performance. Compared with the actual
measurement results, the accuracy of the train body vibration prediction method based on track inspection data is higher than
90 %, and the error is less than 0.003 g.

Key words : vibration and wave; rail vehicle; train body vibration; method of prediction; maximal information
coefficient; bagged tree ensemble regression
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