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Simulation analysis of no-gyro attitude estimation

SHEN Ying', QU Youyang"*® , FAN Lindong', DAI Lu',
(1. Changguang Satellite Technology Co. Ltd., Changchun 130000, China;
2. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Aiming at the problem of satellite attitude determination without gyro or gyro failure, a method of constructing
a "pseudo gyro" for attitude determination by filter estimation is proposed. In this paper, the error attitude estimation equation is
designed with the star tracker measurement information and flywheel speed information as the input, and the deviation quaternion,
deviation angular velocity and deviation interference torque as the state variables. Combined with the extended Kalman filter, the
high-precision no-gyro attitude determination is realized. The effectiveness of this method is verified by simulation. On this basis,
various factors affecting the accuracy of attitude estimation are analyzed. The results show that the flywheel installation error and
the error of satellite inertia mainly affect the dynamic tracking process. Star tracker noise and flywheel noise affect the steady-
state process, especially the flywheel has a great impact on the estimation accuracy. The no-gyro attitude estimation method can
be applied to satellites, but the flywheel index should be strictly controlled.

Keywords: no-gyro; satellite attitude determination; star tracker; flywheel; Kalman filtering
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