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Circuit and optical system design for high frame rate DMD

infrared scene simulation equipment

Zhang Yingxin, Wang Yunping, Hou Junyan
(Beijing Institute of Tracking and Telecommunications Technology, Beijing 100094, China)

Abstract: To improve the application question of the timing synchronization, high frame rate display and
optical match caused by infrared scene simulation equipment based on DMD in the hardware-in-the-loop
simulation test, a novel infrared scene simulation equipment based on DMD which can match application
with several kinds of common infrared staring imaging system was designed and constructed. Firstly, the
scheme of synchronization delay driving and the scheme of display control were proposed. The
synchronization signal processing circuit and the driving circuit were designed and developed, the timing
synchronization and high frame rate display were realized. Then, according to parameters of optical
system of several kinds of common infrared staring imaging system which will be tested, the lighting
optical system and the projection optical system were designed, developed and simulated, optical match
with several kinds of common infrared staring imaging system was realized. Test results indicate that the
equipment can realize timing synchronization and optical match between the equipment and several kinds

of common infrared imaging system, the frame rate of the simulation image is 300 Hz, the maximum
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simulation temperature of the simulation image is 160 C, the minimum simulation temperature of the

simulation image is 0.03 C, the maximum contrast of the simulation image is 0.7, the nonuniformity of

the simulation image is 1%, the equipment play a key role in a large number of hardware-in-the-loop

simulation tests.
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Fig.1 Schematic map of DMD optical switching principle
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Fig.2 Frame map of IR scene projection equipment based on DMD
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Fig.3 Signal processing of synchronization delay driving
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Fig.4 Schematic map of time control
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Fig.5 Schematic map of circuit structure
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Fig.6 Simulation result of irradiance distribution on DMD
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Fig.10 Field curvature and distortion of the projector optical system
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Fig.11 Practical map of IR scene projection equipment based on DMD
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