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Hybrid Control for Attitude Maneuver of Liquid-Filled Spacecraft with
Multiple Modal Liquid Sloshing
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(School of Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract ;: The paper is mainly concerned with the large attitude maneuver dynamics and control problem of a fuel-filled
spacecraft. The sloshing liquid dynamics is modeled by use of the equivalent two-modal spring-mass and incorporated in the
coupled spacecraft dynamics model. The dynamics equation of the coupled spacecraft dynamics system is established by
using the law of conservation of angular momentum. The hybrid control method is designed based on the adaptive output-
feedback controller and the multi-modal ZVD input shaper to control the spacecraft large attitude maneuver and
simultaneously suppress the liquid fuel sloshing. The time history curves of the liquid sloshing response and the spacecraft
attitude maneuver are derived. The numerical results show the good performance and better effectiveness of the hybrid
control method for the fuel-filled spacecraft.
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