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Research on Design of Airborne High-Resolution Near-Infrared
Optical System Based on Optimization of Optical Axis Stability

WANG Qian, LIU Yang, DU Sai, WANG Jing, PENG Tao, YANG Xu,
YAO Qiang, PU Bin, FAN Cheng-bo, WANG De-sheng

(Southwest Institute of Technical Physics . Chengdu 610041 . China)

Abstract: In view of the photoelectric system of some high-altitude fighter aircraft with high requirement of
optical axis stability, several elements to improve the stability of optical axis in the design of optical system are
analyzed, and the condition of heat dissipation formula is given in this paper. The formula of depth of field is
deduced, and four ways to improve the stability of optical axis are obtained. The design of optical full passive
compensation without heating in large temperature range, the reduction of tolerance sensitivity, the improve-
ment of stiffness and strength of structural parts and the use of field depth focusing mechanism meet the re-
quirements of airborne high and low space use with large working distance. In addition, the design idea of a
miniaturized airborne NIR athermal zoom system is introduced. The optical compensation and four lens groups
are used in the system. The last group is the depth-of-field focusing mechanism. The system has good image
quality, loose tolerance characteristics and good optical axis stability in the temperature range from —55°C to
70°C.
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