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Abstract
In this paper to control of spacecraft formation flying, a sliding mode controller is designed based on

extended state observer. This controller is designed based on linear equations of relative motion and
on non-linear system under external perturbation is applied. Firstly sliding mode controller is designed
and then for robust, sliding mode control based on extended state observer is employed. In this paper it
is assumed that spacecrafts motions in low earth orbit and disturbances of non-sphericity of the
Earth(j2) and atmospheric drag can be considered as external disturbances. Closed-loop system
stability and performance proven by Lyapunov second method and sliding mode control based on
extended state observer function compared with normal sliding mode control. The results of the
simulation shows the effectiveness of the proposed controller.

Key Words: Spacecraft Formation Flying, Relative Motion, Sliding Mode Control Based On
Observer
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