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Designing a tube-based MPC to control the attitude of a flexible satellite
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Abstract

In a flexible satellite, the attitude control system must be able to overcome the inherent
nonlinearities and uncertainties of the rigid body and flexible appendages, as well as external
disturbances, while guaranteeing high performance. In addition, the capability of persuading
the operational and physical constraints in the designed attitude control system and making
control decisions with an optimal approach considering the limitations of the available
resources in space projects are very important. In order to simultaneously meet such goals,
this paper presents a tube-based model predictive controller as a flexible satellite attitude
control system. Simulation studies have shown that the proposed control system designed
based on the linearized dynamics of the system, due to the inherent properties of robustness
of invariant sets, is capable of meeting the defined control constraints in addition to tolerating

external disturbances, nonlinearities, and inherent uncertainties of a flexible satellite.
Keywords: attitude control of flexible satellite, tube-based robust model predictive control, Constrained
optimization, robust invariant sets.
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Satellite Based on Genetic Algorithm,
Advances in Space Research, Vol. 60, pp.
57-64, 2017.
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