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Table 1 Several common star datebase

R BT SMAEH BERE () DATEE (star/sep.deg)
FK5 J2000.0 1535 0.02 0.037
FK4 Exl J2000.0 3117 0.04 0.075
FK6 J2000.0 4150 0.000 4 0.100
SAO J2000.0 258 997 1.0 6.267
PPM (North) J2000.0 181 731 0.27 4.398
PPM (South) J2000.0 197 179 0.11 4.771

GSC2.2 J2000.0 455 851237 0.3 11 031.060

Hipparcos J2000.0 118 218 0.000 8 2.861
Tychol J2000.0 1058 332 0.007 25.610
TRC J2000.0 990 182 0.040 23.961
Tycho2 J2000.0 2539913 0.007 61.463
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Fig. 2 Relationship between attitude error and volume
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Fig. 3 The distribution map of simplified star datebase
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Fig. 5 Delete large error star for attitude determination
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Fig. 6 Select the most 15 brightest star in FOV
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Table 2 The Recognition of all-sky by navigation star datebase
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Table 3 The distribution of star number in star datebase
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Establishment of a Navigation Star Database Based on Star Distribution

YE Zhilong"*, SUN Shuodong"“, CHEN Shu"’, WU Di"*, WU Bin"’

(1. Shanghai Institute of Spaceflight Control Technology, Shanghai 201109, China:
2. Shanghai Key Laboratory of Aerospace Intelligent Control Technology, Shanghai 201109, China)

Abstract: In order to further improve attitude precision of star sensors, the influence of star spatial geometric distribution to
attitude precision is analyzed and a method of establishing a navigation star database based on star distribution is proposed. On the
basis of analyzing the current star database, Hipparcos is selected as the basic star database, while, dark-star and double-star are
deleted in the star database, and then star spatial geometric distribution in every FOV (Field of View) is analyzed and compared
while traversing all-sky, three stars which determine the worst attitude precision are deleted. Finally, Traversing compensationof star
database is executed to ensure the uniformity of star distribution. The experimental results show that all-sky recognition rate is 100%
by using the star database made by the proposed method in all celestial orbit tests, and the areas with more than 10 stars distribution r
account for 97.64%. The porposed method is of good coverage, and can effectively improve the attitude accuracy.

Key words: navigation star table; star distribution; attitude precision; star sensor
High lights:

e Star distribution is considered to evaluate navigation star database.

e 100% all-sky recognition rate and good star coverage can be achieved.

e Better attitude precision can be obtained by proposed star database.
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