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Reliability prediction and early warning of aircraft

electromechanical systems based on BO-LSTM

SI Qingmin, LI Junyan
(School o f Civil Aviation . Zhengzhou University of Aeronautics, Zhengzhou 450046, China)

Abstract: In order to further improve the safety management level of aircraft operation and meet the
requirements of continuous airworthiness, the study constructed an electromechanical system reliability
prediction and warning model based on Bayesian optimization long and short term memory neural network
(BO-LSTM). Using the FMEA (Failure Mode and Effects Analysis) method, the typical failure modes.,
causes and effects of the electromechanical system were clarified, and the severity of the failure consequences
was determined, from which the key components such as hydraulic pumps with a severity of [I and
above were selected as the reliability prediction indexes, and based on which the motor with a severity of
I was taken as a key object of the study. The data provided by an airline company is used to verify the
reliability of the model. The experimental results show that the BO-LLSTM model has obvious advantages in
root mean square error (RMSE) and mean absolute error (MAE) indicators, and compared with BP
neural network and unoptimized LSTM network, the RMSE and MAE values of the model are reduced
by 12% ~26. 8% in the training set and test set. This indicates that the model has higher prediction
accuracy and is able to predict and warn potential failure trends, which is a strong guarantee of flight
safety during the continuous airworthiness phase.

Keywords: aviation safety;long and short term memory neural networks; Bayesian optimization;

early warning models;time series analysis; reliability
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