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Integrated vibration isolation and attitude control for spacecraft with
uncertain or unknown payload inertia parameters

Zixi Guo', Yao Zhang?, Quan Hd
Beijing Institute of Technology, Beijing, 100081, P.R. China

Abstract: To meet the spacecraft attitude contglirements with high accuracy and stability, &rations in
the spacecraft should be reduced in appropriateswalyis paper presents an integrated control metbod
attitude and the vibrations in both high frequeaoyl low frequency in the spacecraft. The integrataatrol
method includes a vibration isolation platform amdnodified adaptive attitude control method. Thegra
presents a vibration isolation platform with magmetuspension to reduce high frequency vibratioms a
parameter design method for the platform. An adaptiontrol method is presented to reduce low fraque
vibrations while accounting for the bandwidth ceastt due to the vibration isolation platform. Fys a
parameter design method is proposed for the vidmaisolation platform, and an entire<62 dimensional
transformation matrix is derived for the case thatinertia of the payload is of the same ordemafnitude as
that of spacecraft bus. Then, an adaptive attitodetroller is presented that accounts for the dagpl
characteristics of the spacecraft, the vibratiataison platform and the uncertain or unknown pagldnertia
parameters. To ensure the robustness of the attitmdtrol system and the performance of the vibnati
isolation system, a method of estimating the ihiti@lue of the payload inertia is presented usitagsical
control theory. Finally, numerical simulations demtrate that the integrated control method predeintehis
paper can achieve the attitude control task focespaft with high accuracy and stability.

Keywords: vibration isolation platform, magneticspension, attitude control, adaptive control, tfamsation
matrix

1. Introduction

Earth observation and deep space observationitstellith high resolution such as the Hubble Space
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