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Research on Non-Kepler Characteristic of Long-Distance
Relative Motion Between Space Objects

CHEN Lei, BAI Xian-zong, MA Zhi-hao

{ College of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract ; The relative motion between space objects is the foundation of space maneuver, and the research method is derived
from Kepler theory. Periodic characteristic of the distance between two space objects is analyzed under the assumption of small ec-
centricity. It is found that the relative distance between two space obiects contains three periodic vanations: the short and long pe-
riodic variation generated by the orbit motion around the earth and a perturbation periodic variation generated by the J2 perturba-
tion, which represents as the amplitude periodic variation of the short and long items. This paper deduces equations between point
of intersection and initial classical orbital elements considering secular term of classical orbital elements. Non-Kepler characteristics
are discussed in the end.

Key words: Non-Kepler; Relative motion; Perturbation; Space object
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A Discussion on Non-Keplerian Orbit

WANG Ping', YUAN Jiang-ping', FAN Jian-feng’
(1. College of Astronautics, Northwestern Polytechnical University, Xi'an 710072, China;
2. China Academy of Space Technolegy, Beijing 100086, China)

Abstract ; The conception of Non-Keplerian orbit was described and its applications were discussed. Firstly, as a direction the
Keplerian Law was given which in fact as a very creative summarization of the observation results of planets, and it can describe
the kinematical principle of planet motion. Then, the concept of Non-Keplerian orbit is given, which is the inevitable result of ar-
tficial satellite controllability. In succession, the tvpical problems of non-Keplerian orbit are described, including kinematical
problem of spacecraft in single center gravitation field (viz. two-body problem) and in muilt-center gravitation field(viz. mult-
body problem) . The spiral climbing orbit and suspension orbit are studied as specific case. Finally, the applications of non-Keple-
rian orbit were put forward, including problem of kinetic energy interception, satellite formation and reconfiguration, optimal ma-
neuvering of system integrated configuration.
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