H16% 10 o R TR Vol. 16 No. 10
2008 4 10 H Optics and Precision Engineering Oct. 2008

XEHS 1004-924X(2008)10-2009-05
ET RACARMWEH BB ENRET A

HHE.KSEHRTEL F
RRMEAMRAE LBHE G TRER, LK 100191)

FEE R T —Ff 3 F RAC 243 (Radial Alignment Constraint) [ 5 U 88 78BS E 7 1k . T AN IR BN B B B (5
BB N BT RAC 29 511 B URR A% BUAR RSB L R 19T 25 1 DA SRt 1 A 5 o A0 38 S ORI 38 S 00 01 A 2t 22 R
HARMRAL R 7 AT BN S B R B R . A B S50 R I 3 7 1 BB AT BT BR P98 2 405 A1 S B0 A 92 B0 0o
SrE R, TR SN E MR T 2508 0. 05 pixel ME LT 1% 77 ¥ BB E 0 A 50 1 N SR S8 AR 2578 « Jr ol 0. 063
pixel, 7E y 77 ] |2}y 0. 053 pixel,

x B EERBRE;EMRKRE;RACH R

W E 4K S V448, 22 SCERARIRAD : A

On-orbit calibration of star sensor based on radial alignment constraint
WEI Xin-guo, ZHANG Guang-jun, FAN Qiao-yun, JIANG Jie
(School of Instrument and Opto-electronics Engineering » Beihang University, Beijing 100191, China)

Abstract: An on-orbit calibration method of star sensor based on Radial Alignment Constraint(RAC)
is proposed. The imaging model of star sensor is established according to RAC. Then, external and
internal parameters are calculated from a single sky image using a two-stage method, and the optimal
solution of internal parameters is obtained from the global optimization of multiple sky images. The
simulation result indicates that the proposed method can eliminate the coupling between external pa-
rameters and internal parameters effectively and can calculate these parameters precisely. When the
standard deviation of star positional noise is set to 0. 05 pixel, the internal and external parameters are
correctly obtained and the residual errors are 0. 063 pixel in x direction and 0. 053 pixel in y direction
respectively.
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Fig. 1  Celestial sphere coordinate and star sensor

coordinate
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Fig. 2 Perspective projection and radial distortion
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Tab.1 Predetermined attitude angles of simulated sky

images and results of calculated attitude angles
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