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Efficient star identification algorithm based on shape factor features

Lu Zhuangzhi,Zhou Xin, Wan Zhijiang, Wang Andi
(The Overall Design Institute of Hubei Aerospace Technology Academy, Wuhan 430040, China)

Abstract: In response to the problems which exist in traditional triangle star identification algo-
rithms including redundant matching and poor anti-noise performance, an efficient star identifi-
cation algorithm based on shape factor feature was proposed. The algorithm presents the shape
factor characteristic parameter of triangle and the direction information based on traditional tri-
angle algorithm. Based on the traditional triangle algorithm, this algorithm introduces the fea-
ture parameters of shape factor and the direction information , and selects 4 observation stars in
the field of view to form a pair of observation triangles, and then performs star point matching
and recognition. Compared with the traditional triangle algorithm, the algorithm proposed in-
creases the feature information amount of the star map when identifying star, reduces the redun-
dancy when matching, and has the advantages of small storage space and high identification
speed. The experimental results show that under the simulation conditions of standard deviation
of 2 pixels and standard noise of 0. 7 magnitude at the star position, the identification rate of the
algorithm is more than 99%. Through the physical verification of the ground experiment, the
average time of self-identification of star map is about 47 ms in the operation based on the FT-
C6713 DSP hardware platform of 300 MHz, which has obvious advantages over traditional trian-
gle star identification algorithm.
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Table 1 Storage structure format of guidance characteristic catalogue
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—0.1250 —0.065 2 0.083 7 5129 5123
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0.119 8 0.122 4 0.077 1 5 646 5 655
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Fig. 2 Flow chart of proposed algorithm
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Table 2 Identification result of proposed algorithm
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1 52,0107 99 156.782593 1220 3.5

2 298,083 008 432.092 194 1224 3.3

3 258,664 490 789.338 684 1230 4.9

4 523.210510 778.832214 1792 4.8 #i%.76.265
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7 223,048 294 751.911316 1229 6.3

8 309.032 715 40.590099 1218 5.6

9 100.653 801 800.067 322 1234 5.6
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