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Research on multiple star magnitude simulation of star simulator
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(1. Jilin Technology College of ELectronic Information, Jilin 132000, China ;2. Changchun University of Science
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Abstract : Aiming at the requirement of star simulator for multiple star magnitude,a kind of high imaging quality star

simulator optical system was optimized and designed according to the working principle of star simulator. The energy

calculation model of the star magnitude was established to realize the theoretical calculation of the energy of the star

magnitude. In order to realize the high precision and continuous adjustment of multiple star magnitude, a simulation

method of multiple star magnitude with two pieces of linear variable filter was proposed. The simulation results show

that the simulation errors range from —2 to 6 star magnitude are less than +10% , which meets the simulation re-

quirements of real magnitude. It provides a design idea for the real star magnitude simulation of star simulator.
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Tab. 1 Collimating optical system main parameters
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Tab. 2 Optimized collimation lens optical system structure parameters

Surf; Type Comment Radius Thickness Glass Semi-Diameter
OBJ Standard Infinity Infinity Infinity
STO Standard Infinity 500. 000000 50. 000000
2 Standard 419.513934 25. 600000 H-ZPK1 68.718700
3 Standard -672.636549 18. 000000 68.062508
4 Standard -346.721765 16. 200000 H-tf31 66. 136837
5 Standard 676.196521 8. 000000 66. 002999
6 Standard 142.709494 18. 000000 H-ZLAF3 67.096887
7 Standard 133.799676 31.000000 63.498766
8 Standard —-480.628972 27.300000 H-LAK7 64.098230
9 Standard —281.766081 700. 000000 66. 192602
10 + Standard Infinity - 185.742949 MIRROR 54.009150
11+ Standard Infinity -0.317262 A% 113.722066
IMA + Standard Infinity — 113.825171
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Fig. 7 Calculation model of magnitude energy
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Tab. 3 Luminous value of each magnitude and

its illumination value on the star reticle

2 JGHE B fE/ 1x TERL TR I B Ix

-2 1.61x1073 1. 2485

-1 6.43 x107° 0. 4970

0 2.56x107° 1.98 x10"!
1 1.01 x107° 7.88 x10 72
2 4,06 x1077 3.14 x10 72
3 1.62x1077 1.25 x10 2
4 6.45x107% 4,97 x10 73
5 2.56 x10 7% 1.978 x 10 -3
6 1.01x10°8 7.87 x107*
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Fig. 8 Optical system modeling
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Tab.5 Error of star magnitude simulation
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