Accepted Manuscript —

RELIABILITY
ENGINEERING
& SYSTEM

Hyper-parameter optimization based nonlinear multistate
deterioration modeling for deterioration level assessment and
remaining useful life prognostics

Gaige Chen, Jinglong Chen, Yanyang Zi, Huihui Miao

Pll:
DOI:
Reference:

To appear in:

Received date:

Revised date:

Accepted date:

S0951-8320(16)30763-3
10.1016/j.ress.2017.06.030
RESS 5897

Reliability Engineering and System Safety

6 November 2016
21 June 2017
25 June 2017

Please cite this article as: Gaige Chen , Jinglong Chen, Yanyang Zi, Huihui Miao , Hyper-parameter
optimization based nonlinear multistate deterioration modeling for deterioration level assessment
and remaining useful life prognostics, Reliability Engineering and System Safety (2017), doi:
10.1016/j.ress.2017.06.030

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.ress.2017.06.030
http://dx.doi.org/10.1016/j.ress.2017.06.030

Highlights

A general solution is presented to nonlinear multistate deterioration modeling for deterioration level assessment
and remaining useful life prognostics under no-label lifetime data including multi signals.

In the solution, a three layer nonlinear multistate deterioration model of complex equipment is established based
on hyper-parameter optimization.

Hyper-parameter |1 and M, which determine the first two layers, are optimized by the proposed unsupervised
extraction method based on greedy kernel principal components analysis and the improved Mann-Kendall
criterion, respectively.

As determinant of the third layer, hyper-parameter N is optimized by the improved Bayesianinformation criterion
to obtain optimized model, when parameters have been estimated under each alternative’ model structure at
different N.
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