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Variable Structure Sliding Mode Control Method for
Satellite Attitude Maneuver
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Abstract: For low convergence rate of classic sliding mode controllers, a variable structure
sliding mode control method for satellite attitude maneuver is proposed in this paper. Under the
premise of maintaining the advantages of simple structure and strong robustness of classic sliding
mode controllers, the convergence rate of the system is improved by designing the sliding mode
parameters, and the control torque and attitude angular velocity of the control system are greatly
reduced. The concept of dynamic sliding mode parameters with variable structure is introduced,
the classic sliding mode surface structure is maintained when the system has not yet reached the
sliding mode surface, and the sliding mode parameters are updated and enlarged in a realtime
manner after it reaches the sliding mode surface. The angular velocity and control torque
constraints are introduced, and the constraint relationship between the control parameters and the
system performance index is given to prevent the system state from exceeding its upper bound.
The proposed method is verified by Lyapunov stability theory and numerical simulation. The
results show that under the condition of reasonable setting of experimental parameters, the
proposed method improves the convergence rate by 50% compared with the classical sliding mode

control method, and the control torque and angular velocity of the system do not exceed their
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upper bounds throughout the whole process. This is of great benefit to the system control and

system life.

Keywords: satellite attitude control; variable structure sliding mode; control torque constraint;

angular velocity constraint
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