14 4 Vol.14 No. 4
2006 8 Optics and Precision Engineering Jun. 2006

1004-924X(2006)04-0001-04

1.2 1,2 1
9 9
(1. , 100012;2. ) 100039)
. . . , . , 2037
, 80 ms, a O 7.267 2" 6.922
0", 10.036 2", , 4. 846
2", .
:V448. 22 (A
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Abstract: A new method utilizing observe zenith to calibrate star sensor was proposed. By regarding
the earth as the evenly rotational turntable and the star spots as the targets in this method, the star
spots were transited the FOV evenly. Then the mathematics that the coordinates of star spots corre-
spond to the star images were establisheol to calculate the position transfer function. This method can
achieve the higher calibration accuracy. and it is also very simple. Through observing the real sky,
the 2037 star maps continuously are calibrated and calculated in integration time of every star map of
80 ms. The results show the calibration error of the observed stars are 7. 267 2" and 6. 922 0” in the di-
rection of ¢ and &, respectively, system calibration error is 10. 036 2”. The obtained star maps are i-
dentified using the calibration result, the results indicate that optical axis directional error is 4. 846 2",
which shows the calibration result is more perfect.
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Fig. 2 An Night-sky image with an 80 ms exposure time
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Fig. 3 Sketch for selected stars
1

Tab.1 Selected star information

Sign 1 2 3 4 5 6

Magnitude 2.16  4.10  4.84 4.79  4.95 4.97

Right
02h40m12s 01h37m06s 02h13m32s 02h08md7s 01h40m53s 01hd2mO6s

ascension
Declination  42°21'21"  41°26'02"  44°15'25"  37°53'05"  40°36'16  4238'26"
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Fig. 4 Sketch for selected star motion trace
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Fig. 6 Calibration error curve
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Tab. 2 Error data for x, y, z direction of optical axis

X direction Y direction  Z direction

Mean (arcsec) 0. 3680 1.0272 0.6206
lo(arcsec) 2.3292 3.3878 3.0756
Max (arcsec) 11.4166 10. 0484 9.9712
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Fig. 7 Error curve for x.y,z direction of optical axis
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