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An adaptive control algorithm for hybrid actuator with installation deviation

YE Dong', SUN Zhaowei', LIU Yifan®
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2. Beijing Institute of Spacecraft System Engineering, Beijing 100094, China)

Abstract; To meet the requirement of satellite imaging during maneuver, the mixed control moment gyroscopes and
flywheel are used as the actuator to provide large and precise control torque. Due to the fact that the installation
deviation of these actuators will reduce the attitude control accuracy of satellite, an adaptive control law is designed
to deal with this issue. Based on the dynamic model of a satellite with a cluster of single-gimbal variable-speed
control moment gyros, the control model with the consideration of installation deviation is derived. Based on the
kinematic equation described by modified Rodrigues parameters, a multi-input multi-output adaptive tracking
control law is designed to estimate the installation deviation of the actuators and the inertia of satellite, and the
corresponding control compensation is adopted to improve the control accuracy. The singularity phenomenon of the
tracking control law is avoided by using smooth projector principle, and the stability of the controlled system is
analyzed via Lyapunov theory. Simulation results show that the proposed adaptive controller enables the satellite fast
maneuver with high control accuracy, and the accuracy of the tracking control can be improved by two orders of
magnitude.
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4

Hw A AL

HH TR B A S AR AL B % SnSe WL LM AT R, B A RIE Tk K F MUK F IR A
HEHT SnSe HHEALFHKBEH T AR W RMBEAK BT HBLETEE. SnSe 1EH — M p BAE
B FER(AH 0.86 eV) , B A 2 W E WAL, 1 — A BB WM B, MG RRE
m L TRE AW RTHERT, SRR E RIKLE IR SnSe HE B ARREBRMMATWIERT, 2
£ SnSe HEE T T A A F XA A EN BT IA 2 E SnSe R F ST H AR AT mAE R
R, AR AL E SRR 4 T LUZE SnSe W ENE T, T SnSe 8y R XK E.632 nm By HOH T
UERBEREETH AR TF-Z RN G & M T AEFRATNEE RS THEENLER, LA
405 nm Ot B AT B, SnSe [F 4 AT LU BOBCES 2 OK 7 A L F - R X . 405 nm By O IR R DLBE 4R B 2
5HERE PR £ F-E AL E, R WA Z K H SnSe MK — I 1% fy, BT EHEE RO B HRIRT

(ARG KRB, EAA,BEN, ZoA, EERBRELLAFMRER)
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