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Development and Steering Control Law of Inner-Singularity-Free Double-Gimbal
Scissored Pair Control Moment Gyros
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A double-gimbal scissored-pair control moment gyroscope is newly proposed.
This system is a hybrid system of scissored-pair and double gimbal mechanism, which has no internal
singularity except at the origin and on the x-axis. This mechanism enables simpler and more precise
attitude maneuver and faster escape from external singularities than variable-speed control moment
gyroscopes. Besides, we developed a model predictive gimbal steering control method that eliminates
the need for special treatment of internal singularities and an inverse kinematic gimbal steering
method that eliminates the calculation of the inverse matrix of CMG Jacobian. Consequently, this
study has overcome the problems of conventional control moment gyroscopes.
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