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Abstract

With the increment of lunar exploration missions, the autonomous capability of lunar satellite is be-
coming more and more important which is of significance to reduce the mission cost and the burden of
ground support. In this paper, an autonomous navigation method based on inter-satellite measurement is
proposed to solve the problem of autonomous real-time orbit determination for lunar satellite formation,
especially during the satellite being on the backside of the moon. Firstly, the autonomous navigation
scheme is introduced. The starlight angle and the inter-satellite distance measurement models are es-
tablished subsequently according to the star sensor, the moon sensor and the relative navigation sensor.
Then the state model and observation model are built, according to which the lunar satellite states can
be estimated in real time by the extended Kalman filter. Finally, the simulation is carried out, results of
which show that the orbit determination accuracy of lunar satellite can be further improved by adding
in inter-satellite measurement information, compared with the satellite autonomous navigation method
based on the starlight angle measurement only. Under the given conditions, the accuracy of the satellite
position and velocity can reach 247m(1σ) and 0.247m/s(1σ) respectively when the measurement accuracy
of the lunar sensor is 0.1 degree (3σ) by means of the proposed method. In addition, the satellite orbit
determination accuracy can be improved furtherly with the precision of moon sensor enhanced.
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