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Abstract: Aiming at the problem that the attitude measurement accuracy of Fine Guidance Sensor (FGS)
was affected by the error of star point extraction system, a high-precision star point positioning system
error compensation method based on Gradient Boosting Decision Tree (GBDT) fitting method was
proposed. In order to solve the problems of less fitting samples and large differences in input
characteristics, a decision tree that was insensitive to the input range and easy to train was used as the
base model. Combining the boosting method in ensemble learning to generate a new base model to obtain
the functional relationship between the systematic error and the detector fill rate, sampling window size,
Gaussian width of star image and star point centroid coordinate calculation value, and based on this

function relationship to the star point centroid. The coordinate estimate was systematically corrected. The
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experimental results show that compared with the support vector regression machine, the error of the

high-precision star point localization algorithm based on GBDT is reduced by 60.6% . The corrected

centroid error is 0.014 5 pixel, and the error is reduced by 61.5%.

Key words: fine guidance sensor; systematic error;

subpixel centroid subdivision algorithm
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Fig.1 Schematic diagram of calculation principle of regression tree
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Fig.2 System error fitting curve of the two methods under

different star spot sizes
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Tab.1 Comparison of system error compensation before and after simulation of multi-star

Actual xposition by

Star number Idealxposition/pixel

Error after Error after
Error before

compensation by SVR compensation by

CoM/pixel compensation/pixel Ipixel GBDT/pixel
1 23.734 82 23.746 34 0.011 518 0.000 315 0.000 121
2 16.234 95 16.251 86 0.016 906 0.000 772 0.000 031
3 42.470 59 42.454 04 —-0.016 552 0.000 696 0.000 336
4 10.366 93 10.358 66 —-0.008 268 0.000 125 0.000 235
5 21.586 23 21.583 92 —-0.002 311 0.000 130 0.000 087
6 25.806 43 25.873 89 0.007 462 0.000 923 0.000 181
7 17.869 19 17.882 55 0.013 351 0.000 782 0.000 289
8 44.185 02 44.180 12 —-0.004 899 0.000 423 0.000 129
9 92.097 94 92.078 42 -0.019 51 0.000 655 0.000 208
10 74.289 36 74.302 54 0.013 182 0.000 722 0.000 227
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Tab.2 Time comparison of two models
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Fig.6 True position measurement principle of the star point
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Fig.8 Error comparison after compensation of GBDT model
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