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Remaining Useful Life Prediction of Aeroengine Based on Multi-feature Fusion

ZHANG Xiao-Dong, QIN Zi-Xuan, LI Min, SHI Jing-Wen
(School of Computer Science and Technology, China University of Petroleum, Qingdao 266580, China)

Abstract: To solve the problems of low prediction accuracy in aeroengine remaining useful life (RUL) prediction due to
insufficient representative feature extraction, this study proposes an RUL prediction method based on multi-feature fusion
for aeroengines. Exponential smoothing (ES) is performed to reduce the interference noise in the original data and thereby
obtain relatively stable feature data. The time series features of the feature data are extracted By the bidirectional long
short-term memory (Bi-LSTM) network and then assigned weights through the multi-head attention mechanism (Multi-
attention). A convolutional long short-term memory (Conv-LSTM )inetwork is designed to extract the spatio-temporal
features of the feature data. Then, the handcrafted features of the feature data are extracted, and weights are calculated
from the Softmax functions. A feature fusion framework is designed to fuse the above features, and RUL prediction is
finally achieved by fully cennected network regression. The commercial modular aero-propulsion system simulation (C-
MAPSS) dataset is used to simulate and verify the proposed model. Compared with Bi-LSTM and other models, the
proposed model achieves higher prediction accuracy and better adaptability.

Key words: exponential smoothing (ES); convolutional long short-term memory (Conv-LSTM); bidirectional long short-

term memory (Bi-LSTM); multi-head attention mechanism; feature fusion; deep learning
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