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Multi-Stage Star Image Identification Method of Three
Field-of-View Star Sensor
GOU Bin', CHENG Yongmei', ZHAO Mingyan' , WANG Huibin', LIU Chengyuan®

1.School of Automation, Northwestern Polytechnical University, Xi’an 710129, China;
2. National Key Laboratory of Science and Technology on Blind Signal Processing, Chengdu 610041, China

9 M

Abstract; To improve the low efficiency and low navigation star identification rate of existing star image identifica-
tion methods for three field-of-view (FOV) star sensor, a multi-stage star image identification method is proposed.
Firstly, the generalized regression neural network which has only one adjustable parameter, is used to identify the
star images in each field-of-view. Secondly, the star angular distance saved in the navigation star database is used to
verify the identification results, and then the optical directions of the three FOVs are calculated by using the cor-
rectly identified navigation stars. Thirdly, the optical directions are utilized to auxiliary correct the unidentified and
erroneous identified navigation stars. Finally, the high-accuracy probe attitude is estimated by using the correctly i-
dentified navigation stars in the three FOVs. The simulation results show that the identification rates of the experi-
mental samples is of 98.9% when the standard deviation of star centroid positioning error increases to 0.07 pixels,
but the identification time is only of 8.464 5 ms. Meanwhile, since the three field-of-view star sensor captures the
more dispersed navigation stars, the probe attitude accuracy of yaw, pitch and roll angles by using the present
method is improved evidently, which is of 1.205 8", 1.086 7", and 1.201 8", respectively.

Keywords: three field-of-view; neural network; star image identification; attitude
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