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Athermalization Design of MWIR System with
Large-Format for Forest Fire Prevention

CHEN Xiao, WANG Hong-yu
(Tongda College of Nanjing University of Posts and ‘Telecommunications, Yangzhou 225127, China)

Abstract: The key of forest fire prevention is to predict the fire risk effectively through the real-time fire mo-
nitoring system. By analyzing the application of UAVs in forest fire prevention, a medium wave infrared cam-
era system for forest fire real-time monitoring based on UAVs is proposed in this paper. The focal length is 75
mm, the wavelength band is 3.7-4.8 um, F number is 2.0. The system can match a 1280 X 1024 cooled
MWIR {ocal plane detector with pixel size of 12 um>12 um. In the optical design, three infrared optical mate-
rials (silicon, zinc selenide and germanium) are combined, and three even aspheric surfaces are introduced.
The passive athermal optical design is realized as well. The design results show that the modulation transfer
function (MTF) of each field of view is greater than or close to 0. 4 at the spatial frequency of 41. 7 Ip /mm in
the temperature range of —60~100C , which has good imaging quality. Since the medium wave infrared sys-
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tem has high imaging quality and resolution, large field of view, adaptability in wide temperature range, com-

pact structure and can be installed easily, it has a wide application prospect in the field of forest fire preven-

tion.
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