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Nonsingular Path Planning in Single Gimbal

Control Moment Gyroscope Systems
Wu Zhong and Wu Hongxin
(Beijing Institute of Control Engineering* Beijing, 100080, P. R. China)

Abstract; Single Gimbal Control Moment Gyroscopes(SGCMGs) are torque producing devices Which are internal to a
spacecraft and operate based on principles of momentum exchange. Normally, three or more SGCMGs are used in the spacecraft
in order to realize 3-axis control. However, the research and design of the steering law do suffer from a serious drawback——
singularity, which exists in SGCMG systems and can affect the control performance to a great extent. In order to avoid system
singularities, a new singularity avoidance condition is presented. Thereafter, a closed-form nonsingular path is obtained in re-
dundant SGCMG systems through the estimation of the Kuhn-Tucker multipliers, without sophisticated numerical calculations.
This innovation makes the algorithm presented here not only have good performance in singularity avoidance, but also have a
simple form and can be implemented easily. Simulation results of the pyramid-type 4-SGCMG system indicate that the algorithm

stated above is feasible.
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