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Active Disturbance Rejection Control for Spacecraft Trajectory and Attitude

Keeping Under Stochastic Perturbation
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(1.Shanghai Institute of Satellite Engineering, Shanghai 200240, China; 2.School of Electronic Information and
Electrical Engineering, Shanghai Jiao Tong University , Shanghai 200240, China)

Abstract: During orbital operation, a spacecraft is usually perturbated by the random disturbance generated by
mission requirements besides space perturbations. To address the control problem of coupled motion subject to random
perturbations, a control method for orbit keeping and attitude stabilization is proposed by using an active disturbance
rejection control method. A second-order linear extended state observer is introduced to observe the total perturbation
and perturbated state. The perturbation-disturbance (PD) control method combined with the feedforward compensation
of the total disturbance is used to overcome the space perturbations and the random disturbance generated by the vehicle
itself, achieving orbit keeping and attitude stabilization. The simulation results illustrate that the method can effectively
overcome the perturbations and realize the cooperative control of the attitude loop and the trajectory loop.
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