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Résumé

In a scenario of highly autonomous geostationary satellites, with self-assembly and self-maintenance
capabilities, manipulator arms perturbations coupled with fuel slosh dynamics represent a significant risk of
performance degradation for the satellite attitude and orbit control system. While passive fuel slosh damping
solutions and manipulator arm disturbances compensators exist on their own, a unique active control solution
capable of rejecting the perturbations while optimally preventing the saturation of the actuators is lacking and
of great interest in the space industry for weight, cost, and complexity of manufacturing reduction. This study
explores the integration of robust control and model reference adaptive control techniques with reference
governor schemes. The objective is to propose a unique control solution to guarantee precise satellite attitude
control in the presence of unmodeled perturbations and actuator constraints. The theoretical advancements from
this research also extend to scenarios such as handling propeller failures in quadrotors under state and input
constraints and optimizing the design of the guidance modes for satellite missions like the CNES Microcarb
mission.
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