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Before Star Pattern Matching

LI Xindu' YANG Jin-hua' ZHANG Liu® ZHI Shuai®’
(1. The School of Opt-electronics Engineering Changchun University of Science and Technology Changchun Jilin 130022 China;
2. National & Local United Engineering Research Center of Small Satellite Technology Changchun Institute of Optics
Fine Mechanics and Physics Chinese Academy of Sciences Changchun Jilin 130033 China;
3. University of Chinese Academy of Sciences Beijing 100039 China)

Abstract: A new secondary optimization of selected observation triangles algorithm before star pattern matching is
proposed to improve the success rate of the triangle-based star pattern identification algorithm to reduce the computational
complexity of the matching process and to improve the performance of the star sensors for providing real-time attitudes. The
originally selected observation triangles are optimized again before matching and verification to improve the efficiency of star
pattern identification. The observation triangles are optimized according to the Quarternion Estimation ( OUEST) attitude
determination principle and the constraints with respect to the observation triangle edges and included angles are converted
to the image plane. Statistical results of ergodic analysis of the whole celestial sphere show that in the 12 © x 12°FOV  the
proposed method can improve the success rate of 60.9% that the match is established at the first attempt and the accurate
attitude information for is provided star pattern verification. Meanwhile our method can also significantly reduce the overall
computational complexity of star pattern identification for star sensors and enhance the temporal consistency of the output
attitude for the whole celestial sphere in each frame.
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