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Product Residual Life Prediction Method Based on Box-Cox
Transformation and Wiener Process
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Abstract; Residual life is one of the key factors in product failure prediction and health management. In view of
the non-linearity, randomness and individual differences in the product degradation process that are not
comprehensively considered in the current research on residual life prediction. A method of product residual life
prediction is proposed based on Box-Cox transform and Wiener process. Firstly, Box-Cox transformation is
introduced to linearize the nonlinear degraded data. A stochastic process model of product degradation quantity
and time is established based on the difference of individual product degradation process. Secondly, according to
the degradation monitoring data of the same type of products, the expectation maximization EM algorithm is used
to estimate the model parameters. Based on the degradation data of the target product, the model parameters and
the residual life distribution of the new product are updated online by Bayesian filtering technology. Finally, an

example of NASA capacitors degradation data is used to verify the accuracy of the model. Results show that the
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prediction accuracy of the model for the residual life is significantly improved, compared with the existing
models.

Keywords : residual life prediction; Box-Cox transformation; expectation maximization algorithm; Bayesian filtering
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