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Fig.3 Schematic diagram of network structure for trim

capability prediction
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Fig.4 Schematic diagram of network training method for

trim capability prediction
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Fig.6 Result curve of the trim capability prediction method
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Table 1 Result error statistics of the trim capability
prediction method
TR TRiRZE/(°) TR TiRiR2E/(7)
a, -0.14 a, 0.01
A E
B, 0.11 B -0.10
ay -0.14 ap 0.01
B F
By -0.41 Br 0.01
a, 0.16 a, 0.01
c G
Be -0.05 B 0.09
a, -0.03 ay 0.05
D H
By -0.05 Bu 0.09
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time results of the trim capability prediction method
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Fast Prediction Method of Aircraft Trim Capability Under Actuator Faults
Based on Deep Learning

Wu Tiancai', Wang Honglun', Liu Yiheng', Yang Zhiyuan', Yu Yue®
1. Beihang University, Beijing 100191, China

2. Beijing Aerospace Automatic Control Institute, Beijing 100854, China

Abstract: Aiming at the problem of limited trimming ability of axisymmetric aircraft with X rudder under the condition of
actuator faults, a method based on deep learning to quickly predict the trim capability under actuator faults is
proposed. Firstly, the aerodynamic torque and actuator faults models of the aircraft are established, and the aircraft
rotation and trim conditions are given. Then, in the case of different actuator failures, the method of solving the
trimming ability based on quadratic programming is used to traverse the two-dimensional plane of the angle of attack/
sideslip angle to obtain the trimming command profile under the current fault situation, adopt eight feature points for
envelope, and at the same time, samples are provided for the proposed method. Next, using the powerful fitting ability
of the deep neural network, the fault and aerodynamic moment information are extracted from the samples as the
network input, and the angle of attack and sideslip angle of the feature points are used as the network output to train
the deep neural network offline. After that, the deep neural network trained is used to calculate the trimming command
profile in real time based on the current fault information. Finally, simulation results verify the effectiveness and real-
time performance of the proposed method.

Key Words: deep learning; aircraft; X rudder; actuator faults; rotary trim; quadratic program
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