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Context

In a scenario of highly autonomous geostationary satellites, with self-assembly and self-
maintenance capabilities, fuel slosh dynamics and actuators constraints represent an
undeniable risk of performance and stability degradation for the satellite attitude control
system. While passive fuel slosh damping solutions and suboptimal techniques to prevent the
actuators saturation exist by their own, an optimal unique active control solution is
lacking and of great interest in the space industry for weight, cost and complexity of
manufacturing reduction.

Methods

Fuel slosh dynamics
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Unmodelled dynamics d(x(t),t) > Model Reference Adaptive Control (MRAC)
Predictive Control s.t. [u(t) €U -> Robust Reference Governor (RG)
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Simulation Results : MRAC performance guarantees-based RG for constrained uncertain systems [1]
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Standard Robust RG prediction MRAC-based RG prediction Results
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In the standard Robust RG prediction, the
uncertainty propagates along the prediction horizon
(black sets are growing) and a conservative
constraints enforcement is required.

With the proposed solution, thanks to the MRAC performance guarantees:

Precise uncertainty compensation,

Limited conservatism while satisfying constraints = faster convergence to 1(t).
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Perspectives

Advanced MRAC solutions to completely decouple the performance
bounds from the knowledge of the uncertainty.
Experimental Validation.
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