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AN IMPROVED MODEL OF ORBITAL DYNAMICS

Yang Mengjié) Yuan Jianping
(National Key Laboratory of Aerospace Flight Dynamics, Northwestern Polytechnical University, 2iG0v2 Ching

Abstract The radius vector of spacecraft can be decomposed into the product of the mold and the unit vector. Using
this property, the traditional orbital dynamics equation can be transformed into two equations which describe the mold’s
and direction’s motions separately. The mold’s equation can be converted to a linear equation without singularity by
introducing the inverse of the mold; and using the variation of constants method, the linear equation can be reduced tc
one-order. As for the direction’s equation, the quaternion description is suitable. This equation can be completely solved
Through the above handling methods, we obtain a new orbital dynamic model which contains seven equations. In the
sense of the virtual time, the angular velocity of the spacecraft depends only on the normal force. This new orbital model
is applicable to any form of thrust or perturbation. At the same time, we get seven new stable variables which completely
equivalent to the kepler elements. And the transforming relationship has been established. In the end of this article, we
verify the accuracy and applicability of the new model in the cases of constant and variable thrusts.

Key words orbital model, continuous thrust, orbital maneuvering, changing constant, quaternion

Received 28 September 2014, accepted 27 October 2014, available online 18 November 2014.
1) Yang Mengjie, master, research interests: orbital dynamics, attitude dynamics. E-mail: yangmengjiesc@126.com



