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Adaptive attitude control for manned lunar lander during
the powered descent phase

GUO Linli', GU Liangxian', TIAN Lin’>, WANG Ping’, HOU Yanze’

(1. School of Astronautics, Northwestern Polytechnical University, 710072 Xi’ an, China;

2. Institute of Manned Space System Engineering, China Academy of Space Technology, 100094 Beijing, China)

Abstract: During the powered descent phase of manned lunar lander, offset of center of mass and attitude
disturbance brought by the offset are outstanding,so the combined Reaction Control System (RCS) and Thrust
Vector Control (TVC) attitude control method is proposed. Based on the lunar landers attitude kinematic and
dynamic models, adaptive attitude controller and estimator of center of mass offset are developed. Stability of
closed-loop attitude control system is proved via Lyapunov method, while error characteristic of RCS and TVC
is imported to verify the controllers robustness. Numerical simulation results show that the proposed adaptive
attitude control method is feasible, and the designed attitude controller can guarantee the attitude control

system stable and possess robustness.
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