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Directivity calibration and correction of bracket for star sensor

Li Yuanpeng, Guo Jiang’

(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: In order to ensure the high-precision pointing of bracket for star sensor after installation, a technical
method for quantitative grind of bracket for star sensor was proposed. Firstly, we established the star sensor
bracket ’s coordinate system by constructing the virtual horizontal axis, then obtained the angle relationship
between any two coordinate axes by the theodolite interactive measurement and sequential solving strategy.
According to the results, we got the posture transformation matrix between star sensor bracket’s actual coordinate
system and the space camera’s coordinate system. By the technical requirements of the star sensor bracket’s
installing, we acquired the posture transformation matrix between the ideal star sensor bracket’s coordinate
system and the space camera’s coordinate system. Then, we obtained the posture transformation matrix from the
actual coordinate system to the ideal coordinate system by bridge of the camera coordinate system. According to
this result, the corrective value of bracket for star sensor was accurately solved. The experimental research shows
that this method can improve the star sensor bracket’s pointing accuracy from the initial 760" to less than 10" after

two rounds of iteration, which proves effectiveness of the method. At the same time, directivity calibration and
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correction of bracket for star sensor can also guide the precise assembly and adjustment of other two components

with spatial free angle relationship.

Key words: star sensor bracket;
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Fig.l Flow chart of precise assembly and adjustment of star sensor

bracket
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Fig.2 Modeling of star sensor support coordinate system
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Reality m 54.6196 144.6169 90
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Tab.3 Measurement results of gx and gz after the first

grinding and calibration

First/(°) Second/(°) Third/(°) Average/(°)
qx 37.2403 37.2405 37.2416 37.2408
qz 55.8860 55.8850 55.8855 55.8855

calibration

Camera coordinate system

x/(°) zA°) YA°)
First  37.2489 55.8806 -
Coordinate system of Second 37.2482 55.8804 -
bracket for star sensor Third 37.2481 55.8804 -

Average 37.2484 55.8805 76.8545
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Tab.6 Comparison of deviation before and after

calibration of star senstor support

R4 F-RBEARENER
Tab.4 Retest result after the first grinding and

calibration

Camera coordinate system

x/(°) z°) YA°)
q 37.2408 55.8855  76.8606
Coordinate system of 548355  144.8355 90
bracket for star sensor
n 100.7098  97.5228 13.1394
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Included angle relationship

Situation
Agx/(") Agy/(") Aqz/")
Before correction 600.48 327.24 —765.36
After first correction —29.52 30.6 16.2
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Fig.9 Pointing accuracy histogram of star senstor bracket before and

after correction
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