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A predictive centroiding algorithm of unmatched stars for star sensor
LI Bao-hua, MA Yan-yu, LIU Rui, WANG Chang-hong

(Space Control and Inertial Technology Research Center , Harbin
Institute of Technology, Harbin 150001, China)

Abstract: An autonomous predictive centroiding algorithm of unmatched stars is presented in this pa-
per to obtain the real star centroidings of identified stars with star tracking algorithm. All the un-
matched stars within Field of View(FOV) are searched from a guide star catalogue according to identi-
fied stars. Then, these ideal centroidings of unmatched stars are calculated through these identified
stars. The algorithm can obtain the real centroidings of unmatched stars within some threshold scan
windows of star image and can identify the centroidings of unmatched stars through the identified stars
within FOV,so that recognition performance is improved. The algorithm is successfully demonstrated
by real space experiments, experimental results show that the number of pixels of scanning star image
by the proposed algorithm is only 0.12% of that by local obtaining star location algorithm,when un-
recognized star locations are captured. The conclusions reported here prove that proposed method can
improve the update rate of data.
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Fig. 1 Coordinate relation between celestial sphere

system and ideal image plane system
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Fig. 2 Coordinate transform
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Fig.3 Test results with different algorithms

x1 AHAEMNLER

Tab.1 Test results with different algorithms
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(697.291 67,733.105 12)
(470. 516 86,290. 864 46)
(754. 010 63,562. 229 86)
(315. 040 35,794. 083 79)
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Fig. 4 Test results of night sky experiment
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