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Abstract

In this research, we have investigated the plananeuver of a flexible satellite with
appendages anti-symmetric vibration. The hybridegong equations are comprised of coupled
partial and ordinary differential equations whigle derived by employing Hamilton’s principle.
In this paper, control goals are the tracking @ekipitch angle along with the flexible
appendages vibration suppression simultaneouslydiyg only one control torque which is
applied to the central hub. The boundary controprigposed to fulfill these control aims;
furthermore, this boundary control ensures thatos@r instability phenomenon is eliminated,
and in-domain sensors and actuators implementarleided. Indeed, the proposed boundary
control is able to stabilize an infinite numbenwdbration modes, which is one of the important
benefits of the proposed control when it is congdethat different factors including external
disturbances and even the satellite maneuver caiteethe various vibration modes of the
flexible appendages and consequently the exciteofetite high order vibration modes will be
possible. Lyapunov’s direct method is used to prthes exponential stability; moreover, this
proof is achieved in absence of any damping effiectnodeling the vibrations of flexible
appendages. In addition, the procedure for findimg boundary control coefficients which
ensures the exponential stability is provided. Evalty, numerical simulations are presented to
illustrate the effectiveness of the proposed boundantrol.
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