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Autonomous optical navigation for deep space transfer phase and
its simulation verification
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Abstract: This paper investigates the autonomous optical navigation technologies for deep space transfer phase, in-
cluding selection and planning of navigation target, processing of navigation image, establishment of observation and state
equations, selection of navigation filter algorithm, along with numerical and semi-physical simulation method etc. The
methods of optimal selection and image measurement planning of navigation target, processing and identifying of complex
navigation image, navigation filter based on unscented transform, and simulation verification of autonomous optical naviga-
tion are presented. The numerical and semi-physical simulation results demonstrate the valid improvement of autonomous
navigation precision by using these methods.
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Fig. 1 Autonomous optical navigation process
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Fig. 2 Distribution of selected navigation celestial body
and programmed navigation observation

sequence for one navigation window

3 SAHIRMEEME Y Ab B (Processing of naviga-
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optical navigation algorithm)
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optical navigation
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5.2 Y # { B %K UE(Semi-physical simulation
verification)
5.2.1 %77 E (Experimentation scheme)
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scheme for cruise phase

5.2.2 A% RS (Experimentation system)
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Fig. 9 Autonomous optical navigation semi-physical
simulation experimentation system

for cruise phase
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Fig. 13 Autonomous navigation semi-physical simulation experimentation soft interface and navigation result for one case
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