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Design and Verification of Small Satellite Attitude
Control to Upper Stage Rocket

Zhang Hongde, Zhao Xinxin, Lu Wei
(Beijing Institute of Astronautical System Engineering, Beijing 100076, China)

Abstract: In this paper, aiming at the problem of rapid orientation of small satellites to the upper stage rocket, the attitude con-
trol scheme of small satellites to the upper stage rocket is designed, and the fourth order Runge— Kutta integral algorithm and hierar-
chical saturated PD control algorithm based on gyro are designed. Firstly, the correctness of the attitude control scheme and attitude
control algorithm is preliminarily verified through mathematical simulation. On this basis, a semi— physical simulation platform of the
small satellite attitude control system is built, and corresponding simulation software is developed to carry out semi— physical simula-
tion of the small satellite attitude control system of flywheel open—loop tracking and flywheel closed— loop tracking, which further
verifies the correctness of the attitude control scheme and attitude control algorithm design. Finally, the correctness of the attitude
control system is proved by the fly test.

Keywords: attitude control system design; hierarchical saturated PD control algorithm; semi— physical simulation; fly test
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