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Real-time Lifetime Prediction Method Based on Wavelet Support
Vector Regression and Fuzzy c-means Clustering
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Abstract

For the case where the products have nonlinear performance degradation paths
and there is little performance degradation data for each individual, in order to take
full advantage of performance degradation data of the same kind of products in
individual real-time lifetime prediction, as viewed from the comparability of
degradation paths, a class of real-time lifetime prediction methods are proposed, on
the basis of wavelet support vector regression (WSVR) and fuzzy c-means (FCM)
clustering . The methods consist of two stages, called offline and real-time stages.
In the offline stage, WSVR is employed to normalize performance degradation data,
and FCM is used to classify the normalized data, then WSVR is adopted again to
build the cluster centers' degradation path models. In the real-time stage,
depending on whether the specific individual's historical data is normalized or not,
two real-time model-building methods, nhamed degree-of-membership-based
weighted method and error-based weighted method, are proposed. And then, by
combining with the specific individual's real-time measurement, its degradation path
model is renewed, and its lifetime is predicted. Two example analyses are executed
based on fatigue crack growth data and the CG36A transistor degradation data, and
the experimental results validate the validity of the two proposed methods.
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