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ABSTRACT

In this paper, the dynamic model development for interplanetary navigation has been
discussed. The Cowell method for special perturbation theories was employed to
develop an interplanetary trajectory propagator including the perturbations due to
geopotential, the Earth’s dynamic polar motion, the gravity of the Sun, the Moon and
the other planets in the solar system, the relativistic effect of the Sun, solar radiation
pressure, and atmospheric drag. The equations of motion in dynamic model were nu-
merically integrated using Adams-Cowell 11th order predictor-corrector method. To
compare the influences of each perturbation, trajectory propagation was performed
using initial transfer orbit elements of the Mars Express mission launched in 2003,

because it can be the criterion to choose proper perturbation models for navigation
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upon required accuracy. To investigate the performance of dynamic model developed,
it was tested whether the spacecraft can reach the Mars. The interplanetary navi-
gation tool developed in this study demonstrated the spacecraft entering the Mars
SOI(Sphere of Influence) and its velocity relative to the Mars was less than the es-
cape velocity of the Mars, hence, the spacecraft can arrive at the target planet. The
obtained results were also verified by using the AGI Satellite Tool Kit. It is concluded
that the developed program is suitable for supporting interplanetary spacecraft mis-

sion for a future Korean Mars mission.

Keywords: interplanetary navigation, dynamic model, trajectory propagation, special perturba-

tion theories
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