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Research on optical system of infrared target simulator based
on TIR prism
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(1. Beijing Aerospace Measurement & Control Technology Co. Ltd,Beijing 100041, China;
2. PBN Flight Procedure Design Center Technology Institute , Beijing 100028 , China)

Abstract: To improve the performance of infrared dynamic scene target simulator, an infrared optical system based on
TIR prism was developed. According to the principle of infrared target simulator based on DMD ,relay optical subsys-
tem based on TIR is used. Because of the limit of DMD rotation angle,a pair of optical prisms is used to separate inci-
dent light of illuminating system and reflected light of DMD according to total reflection theory and smallest angle
space design. Due to the match of refractive — diffractive hybrid infrared imaging optical subsystem,optical system has
the characteristics of compact structure and high transmittance. Through optical design simulation, the feasibility of op-
tical system was verified. This infrared optical system has been applied to infrared target simulator successfully,and it
meets the requirement of infrared target simulator.
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Fig. 1 Principle diagram of infrared target simulator based on DMD
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Fig. 2 Principle diagram of infrared light system based on TIR prism
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Fig. 3 Optical path simulation of infrared illumination system
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Fig. 4 Relative illumination curve of /D =36.7°
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Fig. 5 Relative illumination curve of /D =36.7°
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Fig. 6 Simulation results of infrared lighting system
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Fig. 7 Optical path simulation of infrared imaging system
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Fig. 8 Transfer function of each field of view of the projection system

4 L5 BIRERIER L E R e i R Uik e
4.1 s EREBLE L E BRI R

LA R G RO H NP 9 PR, 205k
JELR IR DMD St i R e i & s R = 055
TEAb DME S I 5 (ZLAM AR A ) AR 2, &
Gt 1 D' B 37 B A 5 5 4 2R — T O B R 3R W
300 mm 4k, R/ 55 mm, 2 DU L BUA K2R
MR B s I

K9 Zo4h FARHI SR AL S (i E A

Fig. 9 Infrared target simulator integrated optical path simulation
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Fig. 10 Image optical system of infrared target simulaton
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Fig. 11 Optical mirror group of infrared target simulaton
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Fig. 13 Application effect of infrared optical system
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