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Stepwise star map identification method using rotation-invariant features

DUAN Hui, ZHOU Zhaofa" , ZHANG Zhili, ZHAO Junyang, LI Xinyu, YAN Xingxu
(College of Missile Engineering, Rocket Force University of Engineering, Xi’an 710025, China)

Abstract; A new star map identification method was proposed to solve the problem of space lost of star sensor. The distance mapping vector

was used to calculate the dispersion between the reference star and the navigation star, in order to shorten the list of the navigation star database and

obtain the candidate navigation star. The angle feature vector and the distance feature vector were used to match the unique corresponding navigation

star of the reference star through the similarity calculation. The feasibility of this method was evaluated by the performance test of simulated star map

and real star map. The results show that the proposed method is robust to noise and can guarantee the recognition rate of more than 93. 80% under

the influence of harsh environments such as location noise, pseudo stars and missing stars.
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Fig. 1 Algorithm flow
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Fig.6  Algorithm performance with location noise
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Fig.8 Algorithm performance with pseudo stars
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Tab.3  Algorithm performance with real star map in

good weather

Tk WHNH/ % S-S HERT/ms
X EOT 93.19 82.82
WA J5 ik 92.96 42.76
=M 90. 85 181.39
A7k 94.52 47.52
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Tab.4  Algorithm performance with real star map in

poor weather
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