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Star position correction of dynamic
star simulator based on TFT-LCD
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Abstract: This paper describes the working principle of the dynamic star simulator based on a TFT-H.CD and
the calculation of the revised star angular distance error. A theodolite is used to measure the star point on the
grid shown by the dynamic star simulator then the position error correction factor of each star point is calculat—
ed based on the measured data. The correction coefficient of the star point on the grid is partitioned and Mat—
lab software is used for the curve fitting of each partition’s revised correction coefficients to get the( azimuth or
elevation) coordinate equations of the star position. The experimental result shows that the revised star angular
distance error is less than 35" which meets the design requirements of the dynamic star simulator.
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4.3 Fig.3 Fitting curve of correction factor for positon
E=(-2.23x107") " +(4.08 x107") «y* +(-2.5554 x107") -y’ +
(6.2327 x107™°%) 4> +( =5.2483 x107°) -y —8.020 56 x 107" (9)
<103 y 4
—0.6
—0.7 °
—0.8} :
—0.9 K=(-1.0971x10™") «x* +(9.78 x
< Mo 1077%) « &’ +(2.0399 x107°) - &” +
‘:' N (3.2247 x 107°) +x - 17.949 x 10, ( 10)
1.3 N
—1.4} o 5 o
R S T — (2) x>0 y<0
..I'I
A E=(3.15x107") +y° +(6.023 4 x
3

Fig.4 Fitting curve of correction factor for pitch
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K=(-3.356x10"%) «a®+(7.222 x10™") - x” +(-5.765 x 107") - x* +
(2.1 x107°) 2 +(-3.438 x1077) + " +(1.86 x107°) +x -8 x 107" (12)
(3) x<0y>0
E=(3.73x10"") «»" +(4.785 x107™") +y* +(1.7055 x 107%) +4* +
(-2.336 x10™°) +y +7.532 x 107", (13)
K =(3.923 x107") %" +(6.565 x107") +x* +(3.635 x107"%) -« +
(7.657 x107*) = &" +(3.666 6 x 107°) - x —8.056 6 x 107", (14)
(4) x<0 y<0
E=(13x107") «y +(=7.011 x 107") «»* +(=3.15026 x 107"") -y’ +
(-1.599 x107®) " +(1.9935 x10°) +y +7.474 x 107, (15)
K =(1.902 x107") «x” +(3.804 x10™") - x* +(2.633 x107") -« +
(7.088 x 10™*) «x” +(6.6573 x10™°) «x —7.928 x 107, (16)
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8, =90° -8, 8,=90°-p,. Tab.1 Corrected star position errors
P, P, TFTACD .,
/(° /(° /)
Pl(u2”1) Pz(”z”z) (°) %)
PP 0 . 1 6.631 8 6.630 085 6. 174 425
b i ’ i 2 4.914 8 4.905 088  34.963 92
6 = arctan Y2 Zm) "+ (02 —v) ) 3 8.515 7 8.52395  —29.700 3
0 f 4 5.788 6 5.790 5 -6.841 74
(18) 5 8.350 4 8.359 152 -31.507 2
f . 6 4.302 1 4.299 06 10. 942 64
AO 7 6.977 6.981 131 -14.8726
8 7.848 3 7.844 059 15.269 21
A =6 - Bo- ( 19) 9 5.473 5.465 938 25.422 43
Ao 10 7.566 1 7.560 17 21.346 86
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