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Method for measuring laser incident direction based
on cylindrical lens with non-imaging mode

Li Bing, Zhao Yuejin, Chu Xuhong, Kong Linggin,
Zhang Jingshui, Wang Peng, Zhu Weiwen

(School of Optoelectronics, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Acquiring the direction information from the laser threat is one of the most crucial techniques
of laser warning. This paper focused on a novel method which based on cylindrical lens and measuring
laser incident direction with non-imaging mode to acquire the direction information. The laser warning
system was composed of two perpendicular linear array devices, each of which included a cylindrical lens
group and a linear IRFPA. The laser incident direction was defined by azimuth and pitch angle which
could be calculated by the offset of line spot in the IRFPA. The principle of this method, the structure of
laser system, the error analysis were mainly discussed in this paper. And a simulation was made in the end.
The simulation result shows that this new kind of laser warning system can achieve pitch angle of +16°
is valuable for applying laser warning system on motor vehicles, planes and satellites.
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Fig.1 Structure of warning system
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Fig.2 Structure of linear array device
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Fig.3 Imaging process on NO.1 linear array device
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Fig.4 Relationship between offset of line spot and incident angel
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Fig.5 Imaging process on NO.2 linear array device
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Fig.7 Enclosed energy diagram of two line spots
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Fig.8 Spot diagram of incident light
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Fig.9 Enclosed energy diagram of two line spots
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Fig.11 Enclosed energy diagram of two line spots
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