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Disturbance compensation control for drag-free satellite

with Kalman estimator

LI Chuan-jiang, WANG Yu-shuang, MA Guang-fu, ZHANG Hai-bo

(School of Astronautics, Harbin Institute of Technology, 150001 Harbin, China)

Abstract; In order to reduce the influence of disturbance on the drag-free satellite, a disturbance compensa-

tion control combined with optimal control of quadratic performance based on a Kalman estimation theory is

presented. Firstly, the relative dynamics of the satellite and the proof mass are modeled. Secondly, the state

estimation of the drag-free satellite is given and an optimal controller is established. Finally, the control system

with a feedforward loop for disturbance compensation based on Kalman filter is constructed. The simulation re-

sults in MATLAB/Simulink indicate that the disturbance compensation together with optimal control is effective

to reject external disturbance, the accuracy of the drag-free satellite can be satisfied.
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