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Optical design and optimization for laser warning system
with non-imaging mode
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(1. School of Optoelectronics, Beijing Institute of Technology, Beijing 100081, China;

2. Modernization Teaching Center, Environmental Management College of China, Qinhuangdao 066000, China)

Abstract: Based on the characteristic of laser warning system with non-imaging imaging mode, a double
cylindrical lens system was presented. A new optimization method, based on the ray tracing of cylindrical
lens, was introduced in this paper. Traditional single-cylindrical lens and cylindrical reflector systems were
limited by FOV, less than 1°, and low-quality line spot. This optical system, composed by two ZnSe
cylindrical lenses, meets the operating wavelength of 1.0 -4.0 pm and achieves a 20° FOV and the
modulation transfer function(MTF) is better than 0.7 at 7 Ip/mm on the edge of FOV. This optical system
achieves the requirement of laser warning system with non-imaging mode.
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Fig.1 Vector ray tracing of cylindrical refraction
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Fig.2 Cross section of cylindrical lens
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Fig.3 Relationship between offset and incident angle
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Tab.1 Parameters of optical system

Number Surface type Radius/mm Thickness/mm Diameter/mm

1 Biconic 55.876 5.000 20
2 Biconic 104.123 14.733 20
sTp  rectngular oG 32.109 X=20,Y=6
aperture
4 Biconic 40.389 5.000 31
5 Biconic  126.659 13.273 31
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