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Prove of Stability of a Satellite Included Magnetorquers as
Actuator Using Sliding Control law

H. Bolandi Faculty of Electrical Engineering, Iran University of
Science and Technology

B. Ghorbani Vaghei  Faculty of Electrical Engineering, Iran University of
Science and Technology

Abstract

In general, most of satellites have nonlinear dynamic together with uncertainty and restricted constraints on
their actuators. In this paper, stability of satellite by using sliding control as a robust control is proved in such a
way that influences of above-mentioned limitations has been reduced. In this regard, after deriving dynamic and
kinematic equation based on quaternions, sliding surface will be designed such that it will be stable. It is then
illustrated that discrete sliding control law will not guarantee stability, but continuous one will guarantee satellite
stability by proving. Finally, fine performance of designed control law is shown by simulation on a spinning
satellite considering practical aspects.
Key words: Dynamic and kinematic equation of spinning satellites, Magnetorquer, Quaternion,
Sliding control
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1- Gyroscopic Stiffness
2- Detumbling mode
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1- Lyapunov Candidate Function
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2- Lyapunov Direct Method Theorem
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