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A Neural Network Adaptive Fault-Tolerant Control Method for
Launch Vehicles with the Limited Faults

ZHU Haiyang' , WU Yansheng’, RONG Yi', QIN Xudong', CHEN Yu'

1.Beijing Institute of Astronautical Systems Engineering, Beijing 100076, China;
2.China Aerospace Science and Technology Corporation, Beijing 100048, China

Abstract; To tolerate the limited faults such as thrust decline or actuator jamming of launch vehicles, an adaptive
fault-tolerant control method based on radial basis function neural network ( RBFNN) is proposed in this paper. The
method is based on a limited faults dynamics model, and the baseline controller is designed based on the pole
placement, using RBFNN to online identify and compensate the fault parameters and uncertain disturbances in the
model. Then an adaptive fault-tolerant control law is designed based on Lyapunov theory. The simulation results
show that the proposed adaptive control method can effectively ensure the attitude stability as well as control accura-

cy under the limited faults of launch vehicles, compared with the traditional PD control method.

Keywords: radial basis function neural network ; active fault-tolerant control; limited faults; adaptive control
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