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Lifetime Prediction for Stochastic Deteriorating Systems Based on the Last Exit Time
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Abstract In existing studies of lifetime prediction based on stochastic process models, first passage time (FPT) is
often used to determine the lifetime. However, this definition is generally conservative, and it may be obviously
shorter than the actual lifetime. This paper provides a novel definition of lifetime and remaining useful life (RUL)
based on the concept of the last exit time (LET). Under this framework, this paper proposes a lifetime prediction
method based on the LET, the lifetime and RUL distributions under the concept of the LET have been derived
based on the Wiener-process-based degradation model, and then the difference between the LET-based method and
the FPT-based method is discussed carefully. Additionally, the proposed method is verified by numerical simula-
tions, and the sensitive analysis is also completed. Finally, the practical degradation data of bearing and laser device
are utilized to illustrate the validity, feasibility, and potential engineering value of the proposed method.
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Fig.1  The first passage time and last exit time of
the stochastic process
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Fig.2 The RMS degradation paths of bearing
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Table 1  Comparison of bearings’ actual lifetime (min)
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