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Design of optical engine for infrared scene simulation
system based on DMD

JIAN Yi, PAN Zhao-Xin, YU Yang
(Shanghai Institute of Technical Physics, Chinese Academy Sciences of China, Shanghai 200083, China)

Abstract; DMD ( Digital Micromirror Device) is originally designed for visible light spectrum, so it brings lots of prob-
lems when DMD is operated under infrared optics. To solve these problems, we provide a telecentric projection optical
engine architecture, including projection optical system and illumination optical system. This optical engine employs
Kohler telecentric illumination structure, and a field lens is introduced to separate the illumination beams and projection
beams. This optical engine has good performance with compact structure, uniform lighting and high energy utilization ef-

ficiency.
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Fig. 4 Narrow separation angle be-
tween illumination system and projec-
tion system
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Detector Image: Incoherent Irradiance
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Detector 6, NSCG Surface 1:

Size 20.000 M X 20.000 H Millimeters, Pixels 500 W X 500 H, Total Hits-79191
Peak Irradiance: 1.1780E-001 Watts/cm”™2

Total Power :7.9191E-002 Watts
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Fig.8 Ray tracing simulation for illuminance on DMD
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Detector 6, NSCG Surface 1: Colum Conter, Y=0.000E+000

Size 20.000 M X 20.000 H Millimeters. Pixels 500 M X 500 H, Total Hits-395116
Peak Irradiance: 7.0452E+000 Watts/cm"2

Total Power  : 7.9023E+000 Watts
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Fig.9 Radiance at DMD in position space as cross sec-
tion column
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Detector 6, NSCG Surface 1: Colum Conter, X=0.000E-+000

Size X: -90.000 to 90.000, Y: -90.000 to 90.000 de. Pixels 500 M X 500 H, Total Hits-395166
Peak Irradiance: 2.7398E+001 Watts/em2

Total Power  : 7.9023E-+000 Watts

UNDO000L, ZMX
Configuration 1 of 1

10 DMD fRHISGL f BE 43 A7 &
Fig. 10 Radiance at DMD in angle space as cross section
column
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