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Adaptive fuzzy H ., attitude control design for reentry RLV

DOU Li-gian, MAO Qi', SU Pei-hua
(School of Electrical and Information Engineering, Tianjin University, Tianjin 300072, China)

Abstract: An attitude control strategy based on compound adaptive fuzzy H., control is proposed for a reusable launch
vehicle(RLV) during reentry phase in the presence of parameter uncertainties and external disturbances. The fuzzy
system is introduced to approximate the uncertainty term of the RLV model online, and the H, control term is adopted
to compensate for the fuzzy modeling errors and system external disturbances. To avoid the weakening problem of
approximation property of the fuzzy system induced by the introduction of the H., control term, the overall attitude
controller consists of an attitude tracking controller designed to ensure the tracking performance of RLV within the fuzzy
approximation region of attitude angle and an attitude stabilization controller employed to ensure the aircraft stability
outside the fuzzy approximation region of attitude angle. Furthermore, the system stability is proved based on the

Lyapunov theory, and the attitude tracking error converges to a small neighborhood around origin. Finally, simulation

analysis on a reentry RLV verifies the effectiveness of the proposed control strategy.
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