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Calibration of star simulator based on LCOS splicing technology
with wide-field
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Abstract: A calibration method of a large field LCOS splicing star simulator as well as the structure and
principle of the calibration system were introduced. In order to make the star simulator to obtain a larger
width of the field of view, proposing the connection technique of two LCOS was proposed. A variety of
splicing errors were analyzed and then the calibration method was gave out. The focal length
measurement error, distortion error and the imaging relationship error brought by the spliced LCOS were
analyzed, a mathematical model of the angular distance between stars was established. Moreover, the
various parameters of the model under the optimal accuracy were calculated by using a large number of
the measurement data. Experimental result shows that, after calibration, the accuracy of angular distance
between stars from the star simulator is significantly improved and the measurement error is better than 20”.
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Fig.2 Working principle diagram of calibration system
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Fig.7 Principle of actual imaging for star simulator based on

LCOS splicing technology with wide-field
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Tab.1 Calibration equation of distortion for division

Region Calibration equation of distortion
1 Q=-2.23x10"xy"*-3.133 4x 10 1xy*+1.332x 10 xy*-2.556 x 10-8xy?+1.093 6x10°xy-1.29x103
2 Q=-1.268x10"2xx*+2.36x107xx3~1.452x10"xx?+2.586 7x10-°xx+2.108 3x10~*
3 Q=-5.042x10""xx*-8.713 6x10"xx3-4.783x108xx*~5.629x10-6xx+6.95x10*
4 Q=1.22x10"*xy>+1.656 8x10 "xy*+4.858x 10 xy*~9.921 8x10-°xy?*~1.68x10°xy-9.064x10™*
5 Q=-2.48x10"5xy*-5.786x10"*xy%+1.005 6x10®xy?-1.278 7x10-°xy+3.141 6x10~3
6 Q=-3.936x10""xx°-4.283x 10" xx*-5.396x 10 2xx*+2.97x10°xx*+4.743 8x10""xx-8.983 7x10~*
7 Q=5.051 2x10xx5-9.148 56x 10 Exx*+5.797 6x10xx3-1.527x10"xx*+1.082 5x10°xx~-1.105x10"*
8 Q=1.006 9x10 #xx*+1.175x 10 *xx*+8.183 6x 10 xx?-6.534x10""xx~-1.092x 103
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Tab.2 Comparison before and after calibration
of angular distance between stars

Theory of A_ngular /-\_ngular
anaular distance distance distance

Star point g between stars between stars

between stars/
©) before after

calibration/(°)  calibration/(°)
1 0.5136 0.500 7 0.508 8
2 1.5247 1.516 8 1.5201
3 1.4949 1.4875 1.4991
4 2.6414 2.658 7 2.6435
5 2.0155 2.006 8 2.0181
6 1.984 4 1.996 8 1.9879
7 2.548 6 2.5527 2.5527
8 2.9632 2.969 8 2.968 3
9 3.5792 3.5921 3.5813
10 41521 4.158 7 4.156 9
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