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Fig.1 Attitude angles of star-tracker
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Table 1 Measuring of symbol

Optical flow density

Si(z,y) . . .
of i th star imaging
Optical flow density
By(x,y)
of sky background
A Optical aperture
() Optical transmission efficiency
Q Quanta efficiency
k Band coefficient
A, Angle area of pixel
t, Integration time

Fig.2 Three dimension star image
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Fig.3 Simulated star image(Orion’s tri-star)
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Star image simulation software of star-tracker
HAO Sheng-guo, HAO Zhi-hang

(Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130021, China)

Abstract; Star tracker is a high accurate attitude measuring instrument used in various spacecrafts.
The operation process of the star tracker consists of stars imaging on focal plane through optical lens,
star light-to-charge conversion with a CCD sensor, preprocessing of star signal for eliminating noise,
centroid calculation with sub-pixel algorithms, and at last the attitude computing and coordination
conversion. In this paper, the operation process simulation is implemented except the attitude
computing. Some simulation results are given in the paper. The method used in the paper is useful for
evaluation of star tracker performance. This software can be used in both various space sensors

development and astronomical research. But, if it is used in astronomical research, atmospheric effect

must be taken into account.
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