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Guide Star Database Creation for Star Sensor Based on Overlapping Field of

View and Intensity Priority Selection Algorithm

YE Songhang'"*

, SUN Shuodong' *

,» YE Zhilong" ?, LI Jinjing' *

(1. Shanghai Key Laboratory of Aerospace Intelligent Control Technology, Shanghai 201109, China;

2. Shanghai Aerospace Control Technology Institute, Shanghai 201109, China)

Abstract; Guide star database creation for the star sensor will have effects on star map identification time and

attitude determination accuracy. Based on the analysis of the influence of star number of attitude determination and

intensity on attitude accuracy, an algorithm of guide star database creation for the star sensor based on overlapping

field of view (FOV) and intensity priority selection is proposed. Hipparcos which has high accuracy is selected as

the basic table, the influence of star magnitude, double-star, proper motion and variable star on attitude accuracy

has been analyzed, and then an alternative star database is screened out. In order to get an evenly distributed guide

star database, overlapping FOVs covering all over the celestial sphere are generated to select the guide star in the fan

section of the FOV which has many stars, according to the intensity priority selection principle. The experimental

results show that the proposed method can not only effectively reduce the number of guide stars, but also realize

uniform distribution of guide stars in the whole and partial celestial sphere.

Keywords: guide star database; overlapping field of view; star sensor; alternative star database; intensity

priority selection; uniform distribution; attitude accuracy; basic table
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Tab.1 Common star catalogue system and basic characteristics

BRAK i 5 CH AR BRI MR/ BEME/ O Gr A
FK5 Fricke(1988 4F) J2000.0 1535 0.020 0 0. 037
FK4Ext Fricke(1991 4F) J2000. 0 3117 0.040 0 0.075
FK6 Wielen(2000 4F) J2000. 0 4150 0.000 4 0. 100
SAO SAO Staff(1995 4F) J2000. 0 258 997 1..000 0 6.267
PPM(North) Roeser(1988 4F) J2000.0 181 731 0.270 0 4.398
PPM(South) Bastian(1993 4F) J2000. 0 197 179 0.110 0 4.771
GSC2.2 STScl(2001 4F) J2000. 0 455 851 237 0.300 0 11 031. 060
Hipparcos ESA(1997 4F) J2000.0 118 218 0.000 8 2.861
Tychsl ESA(1997 4F) J2000. 0 1058 332 0.007 0 25.610
TRC Hog(1998 4F) J2000. 0 990 182 0.040 0 23. 961
Tycho?2 Hog(2000 4F) J2000.0 2539 913 0.007 0 61.463
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Fig.1 Three-dimensional diagrams of basic and alternative star databases
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Fig. 2 Preprocessing flowchart of basic star database
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Fig.3 Schematic diagram of fan section partition in FOV
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Tab.2 Optical axis distribution probability of different star number sections %
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Fig. 4 Histogram of random optical axis star number
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Fig. 6 Two-dimensional diagrams of different star databases
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