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Optical Distortion Influence of WFOV Star Sensor on
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CUI Xiang-xiang'

Abstract;: Optical distortion is one of important error sources of Wide Field-of-View (WFOV) star sensor,
which has a great effect on focal length calibration due to coupling between the errors. To solve the problem,
we established a mathematical model to determine the coupling relationship between optical distortion and
focal length based on pinhole model. The referring threshold 8,,. of guide star incident angle is deduced
using least square method to calibrate focal length, which provides the theoretical reference for focal length
calibration. Simulation results demonstrate that:compared with calibration accuracy in cases that partial or
all the guide star incident angles are greater than 8, , the focal length calibration accuracy in case that all

guide star incident angles are less than 8, is increased by five times and ten times respectively. The

influence of optical distortion on focal length calibration is effectively reduced.
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Fig.1 Principle diagram of star sensor imaging
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Fig.2 Distortion effect on focal length
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Table 1 Star sensor parameter index
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Fig.3 Guide star selection diagram
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Table 2 Focal length calibration result contrast(y=1°)
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Fig.4 Focal length calibration result
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