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Detection range equation of cat-eye target

Wu Dongsheng?, Bai Tingzhu!, Liu Binggi?, Hu Wengang? Zhou Bin?

(1. School of Optoelectronics, Beijing Institute of Technology, Beijing 100081, China;
2. Department of Electronic and Optics Engineering, Ordnance Engineering College, Shijiazhuang 050003, China)

Abstract: The detection range equation of cat-eye target was extended by modeling the detection process
based on matrix optics, which can be applied to the situation that the cat-eye optical system had out-of-
focus reflecting element and the detection beam was oblique incidence. The detection range equation was
verified by field experiment. The results prove that there is small drift angle between the incidence beam
and echo beam and the echo divergence angle is much larger than the echo drift angle, which makes the
echo beam be large enough to cover the detection system. On conditions of the same detection
parameters, the echo power is only related to the focal length and defocusing amount of the cat-eye
optical system and has nothing to do with the incidence angel of detection beam and the receiving
aperture of the cat-eye optical system.
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Fig.1 Double lens beam transformation model of cat-eye optical system
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Tab.1 Echo drift angle and divergence angle in different incidence angle
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Fig.5 Curve of echo divergence angle changed with defocusing

amount and focus length(B3,=0.1°)
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Fig.6 Curve of echo divergence angle changed with defocusing

amount and incidence angle(f’=100 mm)
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Fig.7 Images of cat-eye target with different incidence angle
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Fig.8 Echo power changed with incidence angle
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