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MSCNN-LSTM method for monitoring the state of horizontal stabilizer system

based on flight data
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( a Engineering Techniques Training Center, b. College of Elecirenic Information Engineering, CAUC, Tianjin 300300, China )

Abstract: To address the problems of insufficient fault samples, imbalanced data classes and lack of labeling in real flight da-

ta, a state monitoring method for a horizontal stabilizer system based on multi—scale convolutional neural network
(MSCNN} and long short—term memory (LSTM} network is proposed in this paper. This method does not rely on la-
beled data and nses unsupervised learning to monitor the state of the horizontal stabilizer system. Firstly, the quick
access recorder (QAR) data of the system in normal operation are extracted in both spatial and temporal dimensions
using MSCNN-LSTM to achieve rudder position prediction. Secondly, the residuals between the predicted and ac-
tual values of the rudder position are calculated and the distribution of the residuals is analyzed to determine the
threshold for the health state of the system. Finally, the QAR data of an aircraft is used for verification, and the ex-
perimental results show that the proposed method in this paper can accurately achieve the abnormal state identifi-
cation of the horizontal stabilizer system at the flight level and can provide an abnormal alarm one flight cycle in

advance when system failure occurring.
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