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Nonlinear Dynamic Behavior of the Satellite
Rendezvous and Docking Based on the
Symplectic Runge-Kutta Method

LI Qing-jun, YE Xue-hua, WANG Bo, WANG Yan
(Department of Engineering Mechanics, School of Mechanics and Civil. & Architecture ,
Northwestern Polytechnical University, Xi’ an 710072, P.R.China)
(Recommended by XIE Gong-nan, M. AMM Editorial Board)

Abstract: The simulation of the satellite rendezvous and docking is one of most important
problems for space platforms and so on. The nonlinear dynamic behavior of the satellite rendez-
vous and docking was investigated. According to the energy principle, the Lagrange function
was given; then, the generalized coordinates, generalized momentum and Legendre transforma-
tion were introduced to derive the Hamilton equations; both the symplectic Runge-Kutta method
and the 4th-order Runge-Kutta method were comparatively used to solve the Hamilton equa-
tions. Through numerical analysis, it is easily found that the natural properties of the nonlinear
dynamic system are well preserved with the symplectic Runge-Kutta method, especially in the
long-time chasing cases. The proposed symplectic method is applicable to the related astrody-

namic problems.

Key words: satellite rendezvous and docking; nonlinear dynamics; Hamilton system; symplec-
tic Runge-Kutta method
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