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Design of High-Precision Digital Star Magnitude Simulator
Gao Xinghua, Li Jianyong, Wang Xia
Abstract

collimation optical system is designed to simulate the

Magnitude simulator is the calibration and critical testing equipment on the ground for star sensor
modulation (PWM) signal
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Sys infinity

source. With a contrast of 631:1

starlight

structure is used to meet the demand of weak light and improve the quality of image
simulate 0-7 star magnitude

range covers the entire visible spectrum
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In this system, four lens separation
realized. The magnitude is tested in a darkroom. Results show that

The beam passes through the

1

external exit pupil to the star sensor, and high-precision star image simulation is achieved. Based on the pulse width

—

a single-point controllable LED light is adjusted as the high-precision variable light

(=1

under 10 pm star hole

the single-point control and joint control functions of the light source system are
star magnitude

R the system can
The magnitude of the tuning range is not less than half of a star, the simulation
precision is less than 0.1 (the points of repeat tests fall within &= 0.4 % of the required range), and the spectral
star simulator star sensor; collimation optical system
220.4830; 220.4840
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Table 1 Design parameters of the optical system

System parameter Value
Focal length (550+10) mm
Angle of view 0.001°
Relative aperture 1/11
Central wavelength 0.59 pm
Exit-pupil diameter 50 mm
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Fig. 2 Optical path of the optical system
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Fig. 5 Curves of field curvature and distortion Fig. 6 Wavefront diagram
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Table 2 Test data of the star magnitude simulator

Temperature Relative humidity LED working time LED illumination
Date /°C /% Start time End time Start /lux End /lux Distortion /%
Feb.8™ —12-—24 57 13:00 15:45 568 566 —0.35
Feb.9™ —8—18 59 10:00 12.30 440 441 0.23
Feb.10™ —11-—26 61 10:00 12:50 328 327 —0.30
Feb.11" —10-—27 60 16.:00 19:00 95.6 95.4 —0.21
Feb.12" —4-—28 58 13:30 16:00 121 121 0.00
Feb.13" —2-—26 57 13:30 16:20 604 602 —0.33
Feb.14™" —3-—18 59 9:00 11.00 576 577 0.17
Feb.15" —7-—25 62 9:20 12:00 146 146 0.00
Feb.16™ —9-—28 64 12.30 14.30 70.2 72.3 0.14
Feb. 17" —T7-—27 63 13:00 16:10 349 350 0.29
Feb.18™ —5-—25 60 19.30 22:10 253 252 —0.39
Feb.19™ —2-—25 59 17.30 20:20 217 217 0.00
Feb.20™ —5-—22 59 10:15 13:00 80.2 80.4 0.25
Feb.21* —6-—25 57 14:00 16.40 361 360 —0.28
Feb.22™ —6-—18 59 20:00 22:00 178 178 0.00
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