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Configuration reconstruction elastic mechanics method for repairing a
faulted Walker constellation performance

1,2 . 1 . 3 . 1
HE Boyong >, LI Hengnian , ZHOU Qingrui, MA Weiran
1.State Key Laboratory of Astronautic Dynamics, Xi’an Satellite Control Center, Xi'an 710043, China;
2.School of Astronautics, Northwestern Polytechnical University, Xi’an 710072, China;

3.Qian Xuesen Laboratory of Space Technology, China Academy of Space Technology, Beijing 100094, China

Abstract: Walker constellation is the most effective constellation for global coverage and is often used for earth
observation, navigation and internet communication. A scenario that several faulted satellites in a Walker constella-
tion lead to its performance degradation can be quickly repaired to a certain extent by reconstructing the on-orbit
satellite configuration. Different from the classical strategies such as adjusting the phase of the adjacent satellites, u-
niform the on-satellites’ phase and adjusting the plane of the adjacent satellites, this paper proposes a bionic recon-
struction method which uses the elastic mechanics method of thin film plate to generate the satellite maneuver strate-
gy in the constellation reconstruction process, minimizes the performance degradation between the repaired configu-
ration and the previous configuration. Thus, the maneuver strategy of each satellite can be calculated in reversely.
The simulation example shows that the maneuver strategy by the bionic reconstruction method is more harmonious

and natural than the classical strategies.

Keywords: Walker constellation; constellation reconstruction; elastic space; elastic mechanics ; simulation
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