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Method of improving real-time of star sensor based
on predicting and tracking star catalog

Chen Cong, Wang Hongli, Cui Xiangxiang, Lu Jinghui, Jiang Wei
(The Second Artillery Engineering University, Xi'an 710025, China)

Abstract: To improve the efficiency of star sensor during the transition from star tracking mode to full-
sky star identification mode, a novel method of synchronously predicting and tracking guidance star sub-
catalog while in star tracking mode was proposed. The work mode transition was always prepared,
therefore the real-time property of star sensor was improved. The overall catalog architecture which was
hierarchical storage and sequentially mapping’ was designed. Based on this architecture, guidance stars
were homogenized, the overlapped sub-catalogs were generated, and fast searching and management of
data were realized. The attitude of star sensor at next time was predicted by using the attitude data of air
vehicle. The address of sub-catalog was predicted and tracked by the built index relationship between
bore sight of star sensor and addresses of sub-catalogs. Once star tracking failed, full-sky star
identification implemented in four redundant sub-catalogs, therefore the process of star identification was
simplified, and the efficiency was improved. Experimental results show that the designed star catalog is
more scientific and reasonable. The proposed method has strong robustness. The real-time property in
work mode transition of star sensor at highly dynamic condition can be effectively improved.
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Tab.1l Some parameters of guidance star catalog

Category Size Memory space/bit Data type
Guide star int(star No.)
information 27175 73728 double(position)

k-vector 2 20141 69 632 int

table
Star pattern
(angular  70791x3 794 624 Double(A.S.)
. Int(star No.)
distance)
Number of 3100 int
sub-catalogs
Max ; 46
Llj\il:ig?:zr sct)z:rs Min. 23 int
9 Mean: 34.97
8212 480
Pattern in Max ; 927x3 int
sub-catalogs  Min . 427x3
Sub-catalog 5 1005 4096 int
address
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