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Research on the remaining life prediction model of truck elastic side bearings
based on IPVMD-LSTM
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Abstract . Elastic side bearings operate in complex working environments with nonlinear and unstable information, often accompanied by
noise interference. In order to improve the accuracy of predicting the remaining life of elastic side bearings, a model for predicting the
remaining life of elastic side bearings based on an improved variational mode decomposition algorithm combined with a long short-term
memory artificial neural network is proposed. This model uses variational mode decomposition to process signals, and then establishes a
prediction model using long short-term memory networks. The experimental results indicate that the performance of the model tends to
stabilize and converge when the dataset size reaches around 400. When the dataset size is 1 000, the remaining life prediction accuracy of
the proposed model is 0. 97, and the root mean square error value is 0. 06. The research results indicate that the proposed model can better
capture the long-term and short-term dependencies in data, accurately predict the remaining life of elastic bearings, and perform well in
handling nonlinear and non-stationary signals, providing reliable technical support for practical applications.

Keywords: variational mode decomposition model; long short term memory network; elastic side bearing; life prediction; particle swarm
optimization algorithm
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Fig. 1 Flowchart of the IPVMD algorithm
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Fig.3 Remaining life prediction workflow based on the IPVMD-LSTM algorithm
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Fig.4 Comparison of denoising performance among various models
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Fig. 5 Comparison of predictive performance among models
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