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Optimal Control Research on Spatial Location of Rigid Body
WANG Li',CAI Suoning’
(1. Shaanxi Polytechnic Institute, Xianyang 712000, China;
2. Shaanxi Motor ( Group) Works Commerial Car Co., Ltd., Baoji 722405, China)
Abstract ; This paper uses the quaternion to describe the finite rotation of rigid body, and obtains its finite rotation state equation. Its
azimuth deviation is represented by quaternion components, and its locating control kinematic model is established. The control
quantity in the locating process and the general function form of the azimuth deviation are derived from the global asymptotic stability
of the system. The changing trend of the solution trajectory of the state equation in the neighborhood of the state fixed point is
analyzed by using the monotonicity and boundedness of the state equation solution in the state space, and the conditions that the
rigid body approaches to stabile target attitude are given out. To rapidly locate, an optimal control method with the shortest path is
proposed and the state equation and boundary conditions of the optimal control are derived by using the variational and extreme
conditions of the performance function. Thus, the optimal control of the rigid body is summed up as the two-point boundary value
problems of the differential equation.
Keywords ; quaternion; location; stability; state equation
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