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Table 1 The asteroids sequence for optical navigation

Minor planet number
1,9,43,68,117,199,363,438,480,891
9,13,68,75,117,199,363,480,751,891
9,13,75,108,190,198,480,751,891,1 043
9,13,65,108,190,198,363,480,891,1 043
9,13,15,22,108,190,198,363,480,891
9,13,15,22,61,108,190,198,769,891
9,13,15,22,61,190,198,257,463,769
13,15,22,61,146,190,198,463,510,1 043
13,15,22,29,61,146,198,463,510,1 043
13,15,22,29,61,146,257,463,510,1 043
13,15,22,61,146,164,354,463,510,1 043
13,15,22,29,61,106,146,164,463,510
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Fig.1 Position error by comparing with standard trajectory

velocity error /(m-s—1)

observation data arc length /d

P2 B A R SRS LA 0 B R 7

Fig.2 Velocity error by comparing with standard trajectory
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RESEARCH ON OPTICAL AUTONOMOUS NAVIGATION FOR MARS
EXPLORATION BASED ON ASTEROIDS’ LIGHT-OF-VIEW Y
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Abstract

auto-navi during the Mars exploration cruise segment is studied in this paper. Using the design orbit of the

Based on the upcoming self-Mars Exploration Program of China, the whole process of the optical

cruise section, the selection criteria and the asteroids sequence for optical navigation are given. The length of
observation data arc is set to 30 days, and the period of the observation data is 5 days. Using the weighted
least squares algorithm, the position error is from 100 km to 400 km and the velocity error is less than 0.25m/s

when the length of observation data arc is 30 days.
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