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Fig.10 Diagnostic accuracy of various fault diagnosis

methods in test set 2
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Fault Diagnosis Method of Siamese Hybrid Neural Network Quadrotor Aircraft
Based on CNLS-MMD

Zhang Yating', Yang Pu', Meng Xianfeng?, Lu Ningyun', Wen Chenwan'

1. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China

2. AVIC Xi’ an Flight Automatic Control Research Institute, Xi’an 710065, China

Abstract: Quadrotor aircraft has been widely used in many fields. Due to the complex and changeable working
environment, quadrotor aircraft is prone to structural damage faults, which brings great challenges to the safety of
aircraft. Therefore, it is of great significance to study the structural damage faults of quadrotor aircraft for improving
the reliability of quadrotor aircraft. Aiming at the problem of low diagnosis rate of structural damage small sample fault
data of quadrotor aircraft in practical application, this paper proposes a siamese hybrid neural network (CNLS-MMD)
quadcopter fault diagnosis method based on convolutional neural networks and long short-term memory network
under small sample conditions. Firstly, an experiment is designed to obtain the multi-condition structural damage flight
data of the quadrotor aircraft and to preprocess the data. Secondly, a siamese hybrid neural network based fault
diagnosis model is established, and a CNLS hybrid model is constructed using Convolutional Neural Networks (CNN)
and Long Short-Term Memory (LSTM) network to extract data features, and Maximum Mean Discrepancy (MMD) is
used to measure the similarity of samples to achieve the prediction of fault labels. Finally, training sets with different
sample sizes are selected to train the model, and the built model is tested for faults using a small sample data set with
multiple working conditions. The results show that the fault diagnosis method has good diagnostic performance and
generalization ability.
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