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Optical system design for MEMS based digital sun sensor
WEI Xin-guo,JIANG Jie, WEN Zhi-ming, ZHANG Guang-jun, FAN Qiao-yun

(Key Laboratory of Precision Opto-mechatronics Techonology .Ministry of Education ,
Beihang University . Beijing 100083, China)

Abstract: A reasonable optical system for Micro-electro-mechanical System (MEMS) based on digital
sun sensor was designed. Based on scalar diffraction theory, the imaging model of the optical system
for the sun sensor with a structure of circular aperture was developed. A computer simulation was car-
ried out to obtain the parameters of optical system in the distance of 4 mm, aperture of 50 ym and the
space between holes of 700 pm. The ground experiment was carried out for this optical system with a
sun simulator, and the results show that the optical system is designed well and can meet the require-
ments of miniaturization and high accuracy of a sun sensor.
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Fig. 2 Circular aperture diffraction mode
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Fig. 5 Simulation results of single pinhole
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Fig. 6 Relative intensity variation curve
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Ground experiment results
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