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Toward funnel strategy based high-precision attitude controller design for
spacecraft

HUANG Yuan, WEI Chun-ling', YAN Han, HAO Ren-jian
(National Key Laboratory of Space Intelligent Control, Beijing Institute of Control Engineering, Beijing 100190, China)

Abstract: In this work, we propose one type of high-precision funnel control strategy to achieve attitude control for
spacecraft control systems with external disturbances, based on which we program the whole control process such that
the control error satisfies the design requirements. Firstly, we investigate the proposed funnel control strategy’s transient
performance. It is shown that if the initial value of the attitude tracking error is located in the funnel, which is designed
based on the requirements of control precision, the tracking error can be guaranteed in this funnel at any time. Furthermore,
considering the criteria for control value, we revise the design for the funnel function, ensuring the transient performance
of the attitude control system. Finally, the proposed funnel control strategy and theoretic analysis are verified by numerical
simulation, which shows the correctness and effectiveness.
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(proportional controller with extended state observer, P-
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1 Funnel-C  [0.06,0.09,0.13] [9,7,10]
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