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Spacecraft Large Angle Attitude Maneuver Robust Suboptimal Control
Based on Disturbance Estimation
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(College of Aerospace Science and Engineering, National University of Defense Technology,Changsha 410073, China)

Abstract: An improved disturbance estimation based robust suboptimal control is proposed for a class of spacecraft
large angle attitude maneuver problem with parameter uncertainty and external disturbance in this paper. Firstly, the
integrated effect of the system uncertainty and external disturbance is regarded as the lumped disturbance can be estimated
by the nonlinear disturbance observer. And then the system is reconstructed as a state-dependent coefficient linear system,
and an approximate method is used to online solve the suboptimal control by means of the optimal value of the state-
dependent algebra Riccati equation. Considering the spacecraft large angle attitude maneuver problem, simulation results
have demonstrated that the proposed approach not only performs the efficient calculation compared with the traditional state-
dependent Riccati equation method, but also significantly enhances the robustness towards the parameter uncertainty and
external disturbance.
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