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Fig.1 Measurement Model of the Navigation System
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Fig.2 Trajectory of the Spacecraft
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Fig. 6 Position and Velocity Estimation Error of Spacecraft Based on the Sun, Mars and Star
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Research on Autonomous Navigation Method for

the Cruise Phase of Mars Exploration

SONG Min"* YUAN Yunbin'

1 State Key Laboratory of Geodesy and Earth's Dynamics , Institute of Geodesy and
Geophysics, Chinese Academy of Sciences, Wuhan 430077, China
2 The Shanghai Key Laboratory of Space Navigation and Position Techniques, Shanghai 200030, China

Abstract: In order to meet the navigation demand of the Mars exploration cruise phase, an autono-
mous navigation method based on observing the Sun, Mars, Earth and Stars with different sensors is
presented in this paper. According to the characteristics of celestial navigation, the paper analyzes the
different observation models. After that, according to the operability of the Line-of-Sight between
Earth and Mars, two navigation models are established which use the Sun, Earth and Star observa-
tions and the Sun, Mars, Star observations, respectively. Then combined with information fusion
technology, a real-time position and velocity estimation of the probe is achieved in any kind of naviga-
tion model. Finally, the feasibility of the method is verified by simulations. Simulation results show
that the proposed method can be more feasible and efficient using multi-source observations, and can
provide precise orbit determination information which meets the navigation requirements of the Mars
exploration cruise phase.
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