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Fig. 3 Diagram of working principle of experimental platform
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Relative Navigation Observation Sequence Planning for Small Body Attachment and

Its Experiment

LI Jiaxing, WANG Dayi, DENG Runran, GE Dongming, DONG Tianshu

(Beijing Institute of Spacecraft System Engineering, Beijing 100094, China)

Abstract: In the process of small body attachment detection, due to the limitation of computational resources, it is difficult
for the sequence image autonomous relative navigation system to process a large amount of optical image information. In this
paper, a relative navigation observation sequence planning method is proposed, and an observable measurement index describing
the observation accuracy of the landmark is established based on the Fisher information matrix, which is used as an index to design
the observation strategy for the preferred selection of the key observation moments. In order to verify the validity of the relative
navigation method, a small body attachment experiment platform is constructed, and the 6-degree-of-freedom attachment motion
simulation of the lander is realized by pulling the load platform with 8 ropes in parallel. Finally, a visible light camera is mounted
on the experimental platform to realize the semi-physical simulation of the relative navigation of small body attachment, which
greatly reduces the computational burden of the navigation system while providing high-precision relative navigation. It will provide

reference for the asteorid project in the future.

Keywords: small body attachment; relative navigation; sequential images; observation planning

Highlights:

e A observability degree based on Fisher information matrix is proposed for small body attachment relative navigation.

e A method of selecting key observation moments based on the observability degree is proposed, and an observation sequence
planning strategy is given based on this method.

e An experimental platform for the attachment of small bodies is designed, and it is verified that the observation sequence planning

method can greatly reduce the computational burden of images while providing high-precision relative navigation.
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