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Abstract: As the traditional triangle star identification algorithm is insufficient, this paper proposed a
fast all-sky autonomous triangle algorithm with star magnitude-independent. By structuring the
maximum interior angle and two sides as a matching feature triangle, the algorithm established
celestial navigation feature library which was constructed to be a hash function according to the

maximum interior angle and stored into sub-blocks. ‘Edge-angle-edge’ matching mode was adopted in

:2016-08-12; :2016-09-12.
(No. 2011-J$-000675)
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the process of star identification. First, adopt the hash search to achieve rapid positioning of sub-

blocks in terms of observations of the maximum interior angle, and then quick matching of star

argument was conducted on both sides of the observed interior angle, which would further to narrow

matching scope of the argument and improve identification speed. Experiments indicate that

identification rate of the algorithm can exceed 98. 08 % when star point noise is lower than 2 pixels and

average identification time is 13. 1 ms when observed stars number equals to 10 and the sum of sub-

blocks in feature library is 1 024. Compared with current triangle identification algorithms, this

algorithm has obvious advantages in identification speed, identification rate and the ability of resisting

star magnitude noise.

Key words: star sensor; star identification; triangle algorithm; feature triangle
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Tab.3 Results of star extraction and identification

X, /pixel Y, /pixel /Mv
1 445,961 731 675.956 726 527 5.21
2 657.857 117 795.864 807 306 3.75
3 719.958 923 215.198 624 180 4. 85
4 320. 885 956 506.280 701 138 5.43
5 451.984 863 115.015 152 133 5.56
6 431.544 128 329.058 838 102 5.00
7 982.772 705 994. 013 411 86 5.35
8 1002.166 687 421. 002 074 84 5. 60
9 708.928 589 168. 001 085 82 5.70
10 811.466 675 413. 003 570 77 6.01
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