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Star Identification Algorithm Based on Dynamic Angle Matching
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Abstract Star identification algorithm is the key technology of star sensor. Through the identification of observed
stars, the high-precision attitude calculation of spacecraft is realized. The existing star identification algorithms
usually need to select the nearest neighbor star as the starting star, which results in poor recognition accuracy due to
over reliance on the selection of the starting star. In this paper, a star identification algorithm based on dynamic
angle matching is proposed. The angles between neighbor stars, and the distances between neighbor stars and
observation star are used as the dynamic angle features. With the help of the features, the matching score between
observation star and each navigation star is calculated. Finally, the navigation star with the highest matching score
is taken as the recognition result. The simulation results show that the method has high recognition rate and good
robustness to noise. In the simulation experiment of 16200 simulated star images, the recognition rate of this
method can reach 99.80%, and it can maintain above 97.00% under the influence of position noise, false stars and
magnitude noise.
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Fig. 1 Sketch of feature extraction
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Table 1 Angle feature of navigation star database
Star 1D 0, 0, N
1 14. 83 6.99 vee 70. 82
2 15. 88 18.74 35. 66
4956 51.94 10. 84 24.26
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Table 2 Distance feature of navigation star database

Star 1D r r, rN
1 76. 60 425.62 129. 94
2 127. 34 407. 67 435. 60
4956 128.19 341. 20 364.03
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Table 3 Identification performance comparison of different

star pattern recognition algorithms

Identification ~ Average
Technique )

accuracy /%  time /ms
Improved triangle algorithm!™ 93.75 2.3776
Radial and cyclic™" 96. 29 1.6165
Grid algorithm™ 97.53 1.4856
Pyramid algorithm""! 99. 69 2. 3388
Our algorithm 99. 80 7.2134
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recognition algorithms under different number of false stars
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Fig. 6 Pixel error vector image of barrel distortion

TE 247 5 A2 1 00 T X 45 2 R R A 1k p L ) R
AT B, G RN R 4 iR, WRPTLIEH A
FTHAMAE W E RN TR EZ RG]
Lo

A4 ARIEWEAS TR AS [) U ARk 3R ) T L

Table 4 Identification performance comparison of different

star pattern recognition algorithms under barrel distortion

Technique Identification accuracy /%
Improved triangle algorithm™ 44.75
Radial and cyclic™" 27.12
Grid algorithm™ 95. 83
Pyramid algorithm"*! 11. 34
Our algorithm 99. 54
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