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Abstract: A star image simulation system was designed to test the performance of a star sensor on the
ground for satisfying the requirement of accuracy and reliability of the start simulation. According to
technical index, the fundamentals of star simulation were discussed, and then the system overall
scheme was determined. The process of star map simulation method was established, and the funda-
mentals and implementation method of auxiliary field calibration, converting the magnitude into
grayscale, coordinate transforming and star map display were described in details. The linear bright-
ness correction and the nonlinear correction method based on measurement data were proposed to solve
the problems that exist in the traditional conversion between magnitude and gray. The corresponding
model was established and then was put forward the distortion correction method to solve the star po-
sitional deviation caused by distortion of the optical system. Finally, the star simulation was imple-

mented with static and dynamic displays, and a double-screen was used to synchronize display by the
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thumbnail and an external monitor. The FK5 star catalogue was used in experiment, and the simula-

ting results indicate that the system implements the simulation on the field of view of 10.5°X 7, 5° and

star magnitude of —4. 6 ~ 6 accurately, meanwhile the star location distortion error keeps within

0.017%.

Key words: star sensor; star image simulation; distortion correction; magnitude; coordinate transfor-

mation
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Fig. 1 Constitution of simulation display system for

star map
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Tab.1 Measurement data between gray and correspond-

ing magnitude

KEEG WM/ 1x  PURFE IR /Ix RAEHE
13 0.02 1. 360 54E-08  5.723833033
37 0.03 2.040 82E-08  5.283604885
47 0.04 2.721 09E-08  4.971258043
93 0.09 6.122 45E-08  4.090801748
120 0.15 1.020 41E-07  3.536179874
150 0.31 2.108 84E-07  2.748003787
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Fig. 3 Schematic of distortion correction
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Fig. 4 Local simulated star image
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Tab. 2 Measurement data by calibrating field of view
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Fig. 5 Comparison of brightness for different magni-
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