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Abstract: To guarantee high measurement accuracy, star sensors must be precisely
calibrated prior to use. Existing star sensor calibration methods, such as the imaging model
method with intrinsic parameters and the polynomial fitting method, exhibit disadvantages.
Inspired by classic camera calibration theory, a novel star sensor calibration method based
on integrated modelling with intrinsic and extrinsic parameters is proposed in this paper to
overcome the inherent disadvantages. A complete, integrated imaging model for star
sensors_is established by using all intrinsic and extrinsic parameters. Calibration points’
data are then acquired by using a two-axis rotary table and a star simulator. Finally, a two-
step procedure is applied to calculate the parameters. Experimental results show that the
proposed calibration method is capable of obtaining all the intrinsic and extrinsic
parameters of the star sensor with high accuracy and efficiency and guarantees highly

accurate attitude measurements.
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