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Abstract: In order to improve the success rate and robustness of all-sky automation star identification
under star position error and pseudo stars, a novel star identification is proposed, which utilizes or-
dered star point set as star pattern. First, stars in certain range are classified by kNN algorithm as the
center is a specified star, then based on the graph theory, with the nearest navigation star as refer-
ence, the classified stars are ordered in a sequence by the clockwise order. Hence, a star pattern under
strong constraints is established. The numerical results imply that the proposed star identification al-
gorithm is robustness to star position noise and false stars. Experimental results indicate that under
the condition that star position error is 3 pixels, the success rate of the proposed algorithm is 99. 8%,
which is 16 % more higher than the triangle identification algorithm and grid identification algorithm.
In the case that there are 3 pseudo stars in the star image, the success rate of the proposed algorithm

is 98.4%, and it is 10% more higher than the triangle identification algorithm and grid identification
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algorithm. It is obviously that the proposed star identification own very high success rate and strong

robustness in harsh environment.

Key words: Star pattern identification; success rate; robustness; ordered set of star points; position

error; pseudo star points
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Fig. 1 Schematic map of ordered points set
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Fig. 3 Features of ordered star point set
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Fig. 7 Flow chart of star identification
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Fig. 11 Failed identification of simulation star image
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