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Development trend of optical navigation sensor
technology for asteroid exploration
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Abstract: With the advancement of human ability to space exploration, deep space exploration has be-
come a worldwide hot issue in the field of aerospace. In China, asteroid exploration has been involved
in the four major tasks of future deep space exploration project. Navigation sensor technology, acting
as a research focus in the field of exploration, plays an important role in improving the efficiency of
ground measurement and control, enhancing the survivability of probes and completing the positioning
task requirements. The paper reviews mission plans for deep space exploration of small celestial bodies
and their navigation sensor configurations at home and abroad. The navigation methods and sensor
functions of the detector in interplanetary cruise phase, approach interphase phase, flying around in-
spection phase and falling landing phase are summarized. In addition, the research achievements of ex-
isting navigation sensor systems are recapitulated. Finally, the development trend of asteroid detec-
tion navigation sensors is summarized and some suggestions and considerations on asteroid navigation
technology in China are provided.
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Fig. 1 Configuration diagram of NEAR detector
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Fig. 3 Configuration diagram of Stardust detector
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Fig.4 Appearance of Hayabusa detector
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Fig. 5 Configuration diagram of Rosetta detector
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Fig. 6 Configuration of flyby s/c flight system
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Fig. 7 Configuration of impactor s/c flight system
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Fig. 8 Configuration diagram of dawn detector
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Tab. 2 List of asteroid exploration
i 1] EP3 1E:5%5 EEZPREN SR A
1996 USA NEAR Eros Optical camera
1998 USA DeepSpace-1 Braille.,Borrelly Navigation camera
1999 USA Stardust Wild-2 Optical camera
2003 Japan Hayabusa-1 Ttokawa Navigation camera,laser range finder
2004 Europe Rosetta 67P Navigation camera,Radar
2005 USA Deep Impact Tempell Navigation camera
2007 USA Dawn Vesta,Ceres Navigation camera
2010 China Change-2 Toutatis Optical camera
2013 China Change-3 Moon Optical camera
2014 Japan Hayabusa-2 1999JU3 Navigation camera,laser range finder
2016 USA OSIRIS-REx Bennu Wide-angle navigation camera
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Projection to ecliptic plane
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Fig. 11 Trajectory of Rosetta mission
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AUTONOMOUS OPTICAL NAVIGATION (AutoNav) for
NEW MILLENNIUM D57 Technology Validation Fact Sheet
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Diagrammatic and comparative description
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Tab. 3 List of typical optical navigation sensor systems
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