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Remaining Useful Life Prognostic Method Based on Two-stage Adaptive Wiener Process

DONG Qing' ZHENG Jian-Fei' HU Chang-Hua' LI Bing® MU Han-Xiao'

Abstract For a class of stochastic degradation equipments with two-stage degradation process, the existing remain-
ing useful life (RUL) prediction method is not suitable for the situation that non-uniform measurement interval, in-
consistent measurement frequency of monitoring data and historical data, and ignored it the variability of adaptive
drift. In view of this, the paper proposes a new RUL prediction model and method which considers individual differ-
ences two-stage adaptive Wiener process. Firstly, the stochastic degradation model is constructed in stages based on
the adaptive Wiener process, and the analytical expressions of life and RUL are derived in the sense of first arrival
time. Then, the Kalman filtering technology and expectation maximization (EM) algorithm are combined to update
the parameters adaptively, and the Schwarz information criterion is used to identify the change points of the de-
graded model. Finally, the effectiveness and practical value of the proposed method are verified by an example of
lithium-ion battery data and the Monte Carlo simulation.
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