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Method of uniformity and rapidity for selecting guide stars
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Abstract: To solve the problem of the distribution uniformity and construction rapidity of guide star
catalog, a method for guide star selection was proposed, which was based on Polar Coordinates
Subdivision Method (PCSM) and “separation-magnitude” weighting method. In order to ensure the
distribution uniformity of guide star, the guide star was selected near the reference points on spherical
surface neighbourhood, and to insure the results does not overstepp coordinate boundary; by using k-
vector method to search candidate stars which was in reference points neighbourhood, the speed of the
algorithm could be improved obviously; at last, considering the guide star performance of distribution
uniformity and brightness, guide star was selected by “separation-magnitude” weighting method.
Simulation results show that the algorithm is simple in realization, and it has strong universality ,and the
selected guide stars have good uniform distribution.
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Fig.2 Method for selecting guide stars
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Fig.3 Distribution map of reference points on spherical surface

by PCSM
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Fig.5 Distribution of the selected guide stars based on PCSM
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Tab.1 Distribution uniformity performance for
candidate and guide stars

Category  Quantity & & & P
Ca”;:;fate 4908 0.2562 0.3632 0.3805 1.4189x10-2
Guide star

32 3341 0. 796 0x10-2
(pcsv) 3086 03295 03341 03365 3.7960x10

%2 AEWEH (ER) KN, 10000 KBEENMRIFHEE R (EEBE:6.0)
Tab.2 Simulation results for 10000 random FOV of different FOV (circle)(magnitude threshold:6.0)

Number of guide stars in FOV

Different numbers of observation star for FOV ratio/%

Radius
of FOV Methods Min Max Mean Std [Min,Mgﬂ} {MSA , 2Mean (2Mean , Max]
. MFM 0 34 17.00 3.93 5.26% 90.82% 3.92%
° PCSM 3 19 9.90 1.96 0.36% 99.64% 0
i MFM 9 89 27.99 11.60 2.15% 94.48% 3.37%
’ PCSM 9 27 17.61 2.40 0 100% 0
. MFM 17 124 43.73 16.92 0.89% 96.62% 2.49%
1 PCSM 16 37 27.52 2.88 0 100% 0
. MFM 24 155 62.95 23.03 0.34% 97.28% 2.38%
2 PCSM 24 52 39.62 3.35 0 100% 0
i MFM 35 193 85.67 29.83 0.10% 98.03% 1.87%
H PCSM 35 68 53.91 3.93 0 100% 0
T A BT S0 H R ST A A O R R B=10" i Ceneral searching method
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Fig.6 Comparison of searching guide star spent time based

on PCSM reference points
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Tab.3 Mean spent time of different searching

methods
Methods PCSM reference points/ms
Dichotomy 2.8144
k-vector searching method 0.2919
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