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Research on Star Tracker On-orbit Low Spatial Frequency Error Compensation

JIN He'?, MAO Xiao-nan'?, LI Xinpeng'?, YU Lu-wei'?, REN Ping-chuan'**
(1 Shanghai Institute of Spaceflight Control Technology, Shanghai 201109, China)
(2 Shanghai key Laboratory of Aerospace Intelligent Control Technology, Shanghai 201109, China)

Abstract: An on-orbit low spatial frequency error compensation method has been proposed to restrain low

spatial frequency error brought by the difference between on ground calibration and on-orbit environment.

Firstly, principle points, initial value of focal length and distortion coefficients are calculated during on-

ground calibration. Then, focal length is updated by extended Kalman filter based on angle distance error

minimization criterion using selected star pairs during on-orbit calibration. Faster convergence rate and

better robustness has been validated by simulation. Sky tests data and on-board data proved that the mean

value of angle distance error can be decreased by more than 90% and the low spatial frequency error

decreased by more than 40%.
Key words: Low spatial frequency error; On-orbit; Focal length;

error
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Table 1 Simulation parameter

Simulation parameter

Numerical value

FOV
Pixel number
Pixel size
Nominal focal length
Principle points
Orbit
Angle rate
Frequency
Average number of stars used for attitude determination

Star point noise

17°X17°
1024X1 024
0.013 mmX0.013 mm

47.9 mm
(0,0)
SSO

0.06°/s
1 Hz

20
White Gaussian noise 0.13 pixel(3¢)

(Sun-Synchronous Orbit, SSO) .

Orbit, GEO) ,SSO 100 min, ,
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Fig.3 Angle distance error before and after on-orbit calibration
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Table 2 Accuracy before and after on-orbit calibration during star observation

Angle distance error

LSFE

Before on-orbit

Before on-orbit After on-orbit

Angle distance error/( ")

Angle distance error/( ")

calibration After on-orbit ) ) . )
) ] . calibration calibration
(mean value/3sigma, calibration/arcsec
(x/y, arcsec) (x/y, arcsec)
arcsec)
Star observation 1 15.6/28.9 0.2/20.2 2.5/2.1 1.4/1.1
Star observation 2 12.6/37 1.1/32.8 2.8/2.4 1.9/0.9
Star observation 3 13.6/33.6 0.9/28 1.4/2.1 1.0/0.9
"
s 1.5 ,
60 | - - ~ 4
Angle distance error after calibration Before on-orbit calibration = Before on-orbit calibration
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Fig.5 Comparison between data of star observation 1 before and after on-orbit calibration
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Table 3 Accuracy before and after on-orbit calibration
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