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High Accuracy and High Stability Attitude Control of a Satellite
with a Rotating Solar Array

SI Zhu-hua'”?, LIU Yi-wu'??
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2. National Key Laboratory of Science and Technology on Space Intelligent Control, Beijing 100190, China)

Abstract ; The attitude of satellite is disturbed under the influence of step motor driving during the period of solar array
pointing to the sun. Considering the coupling disturbances with satellite attitude caused by driving fluctuation, a compound
controller is designed for satellite attitude stabilization and solar array pointing to the sun. For the rigid body attitude stabili-
zation, an Active Disturbance Rejection Controller ( ADRC) is proposed to estimate and compensate the disturbances in-
duced by solar array driving and model uncertainties, on the basis of this work, an Adaptive Current Compensator( ACC) is
adopted to equalize the friction torque and ripple torque of Solar Array Drive Assembly (SADA). The simulation results
demonstrate that the satellite attitude accuracy and stability can both improve greatly and the solar array can track the sun
more accurately with this compound control strategy.
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Fig.1 Satellite structure composed of a central rigid

body with a rotating rigid solar array
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Fig.2 Satellite attitude ADRC controller block diagram
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Fig.3 Adaptive current compensator block diagram
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Fig.4 The response of solar array rotating velocity
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