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Abstract

Continuous improvements in computational and computing sciences allow to develop more and more
efficient control laws for space structures. These improvements are even more important when we are
dealing with large space structures normally called VLSS (Very Large Space Structures). By virtues
of this it is possible to study multi-disciplinary problems in a very deeply detailed way, cross-linking
structural, control and attitude disciplines and by providing a very meaningful case of study. In this
paper a full-coupled model of a VLSS, where all the contributions coming from the flexibility effects on
inertial parameters (i.e., mass, static moments, moments of inertia, modal participation factors, etc. . . )
jointly with gravity and gravity gradient forces will be considered. This model will be used to synthetize
a non-linear attitude controller named SDRE, acronym of State Dependent Riccati Equation. This en-
hancement of the common used linear quadratic regulator allows to have better performances of satellite
attitude dynamics. These improvement it is mandatory when stringent requirements on telecommunica-
tion/observation antennas pointing are imposed. In order to explore the characteristics of the synthetized
controller a robustness analysis to structural uncertainties will be performed via Monte Carlo approach.
Numerical simulations and critical review of the obtained results will be performed about the proposed
case of study.
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