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Prediction Method of Engine Remaining Useful Life Based on
Multi-attention and Variational Coding Sequential Network
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Abstract: The prediction results of accurate and reliable residual service life (RUL) can provide valuable information for decision
makers, appropriate maintenance strategies are adopted to maximize the use of equipment, and avoid expensive maintenance costs. In
order to effectively diagnose engine faults in real working condition with high noise, a sequential prediction model (MA-VBLSTM) in-
tegrating multiple attention mechanisms and variational coding is proposed. The different weights of all features in the spatial and
channel dimensions are obtained by embedding the multiple attention mechanisms to improve the extraction ability of degraded fea-
tures; The variational autoencoders are used to encode the degraded information and learn the deeply hidden information between the
data; The prediction of the engine RUL is realized by using the bidirectional processing capability with the long and short time series
data in the bidirectional long short-term memory network. Compared with existing methods, the RMSE and Score values of the pro-
posed model on FD0O1, FD002, FD003 and FD004 sub-data sets are reduced by 5.27% and 10.70%, 1.37% and 1.68%., 6.37%
and 26.94%, 3.02% and 2.06% , respectively.
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