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Symplectic Conservation Integration of Rigid Body
Dynamics With Quaternion Parameters

XU Xiao-ming, ZHONG Wan-xie
(State Key Laboratory of Structural Analysis of Industrial Equipment
Department of Engineering Mechanics, Dalian University of Technology,
Dalian, Liaoning 116024, P.R.China)
( Contributed by ZHONG Wan-xie, M. AMM Editorial Board)

Abstract: A numerical method was proposed with the quaternion representation of rigid body

dynamics. Based on the analytical structural mechanics, the action of differential system was

introduced for the time integration of the approximated discrete system and the constraint that

the norm of quaternion kept constant at 1 was satisfied strictly at the grid points of integration.

As was interpreted in the theory of analytical structural mechanics, the numerical integration

was symplectic conservative and the constraint was satisfied approximately in the sense of vari-

ation principle. The numerical results of heavy tops are satisfying in precision and efficiency.

Key words: analytical structural mechanics; quaternion; rigid body dynamics; symplectic con-

servation integration; heavy top
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