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Abstract

High pointing accuracy and stabilization are sigaifit for spacecrafts to carry
out Earth observing, laser communication and sgapéoration missions. However,
when-the a spacecraft undergoes large angle mandhgeexcited elastic oscillation
of flexible appendages, for instance, solar wingl aanboard antenna, would
downgrade the performance of the spacecraft phatfofhis paper proposes a
coupling control method, which synthesizes the adasliding mode controller and
the positive position feedback (PPF) controllerctmtrol the attitude and suppress
the elastic vibration simultaneously. Because sfptominent performance- in for
attitude tracking and stabilization, the proposeethud is capable of slewing the
flexible spacecraft with a large angle. Also, thethod is robust to parametric
uncertainties of the spacecraft model. Numericadutations are carried out with a
hub-plate system which undergoes a single-axigudé&i maneuver. An attitude
control testbed—of for the flexible spacecraft stablished and experiments are
conducted to validate the coupling control methd@bth the numerical and
experimental results demonstrate that the methedudsed above can effectively
decrease the stabilization time and improve thigud# accuracy of the flexible
spacecraft.
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1 Introduction

Early spacecrafts-is were usually idealized-ag@ hodies for attitude control
while the flexible parts-is were ignored becaus#sotheir small mass or inertia [1-4].
With the application of large scale solar wings amennas on modern spacecrafts,

the influences of flexibilities on characteristiand attitude of the whole system
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