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Abstract: The multivariate degradation equipment working in complex environments faces the problems of small
amount of failure data, the low accuracy of multi-source information fusion and imbalanced supervised learning dataset. For
these problems, a small sample data augmentation method based on the combination model of time-series generative adver-
sarial networks(TimeGAN) and one class support vector machine(OCSVM) is designed. TimeGAN is introduced to fit the
time series correlation and generate the new degradation data. A new credibility criterion based on improved maximum
mean discrepancy is proposed to avoid the strong correlation influence for the data quality evaluation. The combination
method of t-distributed stochastic neighbor embedding(T-SNE) and global maximum mean discrepancy(GMMD) is applied
to evaluate the quality of generation dataset qualitatively and quantitatively. The trained OCSVM is used to detect and re-
move the novelty data to further improve dataset quality. The comparison of the method and other data generation models
on aircraft engine dataset C-MAPSS verifies its feasibility and effectiveness.
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