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Fitting Starlight Atmosphere Refraction Model on Line Using
Satellite Navigation Data
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Abstract: The autonomous navigation system based on starlight atmosphere refraction has simple structure and low cost. Using the

system, the spacecraft can get high-precision navigation data. But the measurement model has some imprecise atmospheric parameter,

which reduces the navigation precision and reliability seriously. The above effects can be avoided by nervous network fitting starlight

atmosphere refraction model on line, using satellite navigation data, when the spacecraft is at low orbit. This method can improve the

navigation precision based on starlight refraction. Through simulation, the characteristics of the starlight refraction model and the fitting

method were researched, and the precision analysis of the fitting models were also made.
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Fig.1 Starlight refraction geometrical relation
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Fig.2  The relation between input and output of RBF
network implication layer neurons
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Fig.3  The relation between the field of view
of star-sensor and earth
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Fig.4 The visibility of refraction-star
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Tab.1 The fitting targets of diversity precision parameter
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Fig.5 The relation curve of R and h,
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Fig.6 The relation curve of R and o ( h,)
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Tab.2 The effects of atmosphere density error

upon apparent altitude
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