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Optical Design of Large Aperture and High Zoom Ratio Infrared
Target Simulation System

LIU Zhi-ying, DING Qiu-wei, LI Dan, LUAN Xiao-yu
(Changchun University of Science and Technology ., Changchun 130022 ,China)

Abstract: In order to simulate infrared target flying process from far to near distance, a infrared target
simulating system was designed, which is composed of high zoom ratio infrared continuous zoom system
and large aperture projection system. The zoom ratio of continuous zoom system is 20 X, the working
wave-band is 8~12 pm. The large-aperture projection system has effective exit aperture of 300mm, and
works under environment of —30~40C. Based on calculation and analysis of system parameters, the
material was reasonably selected and the optical power was distributed from the derived achromatic and
athermal equations. Finally, the optical passive athermalized design was acquired. With dynamic optics
theory, the zoom cam curve was calculated and ploted. The analysis results of system imaging quality
show that the image plane is stable during the zoom process, and the imaging quality is good. The system
can realize the continuous simulation of high zoom ratio target flying distance, which has advantages of of
higher zoom ratio, compact design and good image quality.

Key words: Optical design; Infrared target simulation; Continuous zoom; High zoom ratio; Large
aperture projection
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