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Application of laser active detection technology based

on cat’ s eye effect

DU Yuan-song, DONG Weng-feng, LUO Wei, LI Bo-tao
(Air Force Early Warning Academy, Wuhan 430019, China)

Abstract ; Laser active detection technology based on cat’ s eye effect is an effective detection and effect evaluation

method for the implementation of strong laser interference on the UAV photoelectric system. Based on the theoretical a-

nalysis of optical detection system’ s parameters, the calculation model of echo divergence angle and echo power

caused by defocus is established. The influence factors of laser active detection technology are studied from the aspects

of laser divergence angle,incidence angle and reflection angle. In order to determine whether it is valid, the influence

factors of laser echo detection power are analyzed finely,and the effective angle range of laser interference is calculat-

ed under simulation conditions.
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Fig. 1 The “cat’s eye effect” equivalent model
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Fig. 2 The “cat’s eye” effect diagram in the case of positive defocus
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Fig. 3 The “cat eye” effect in the case of negative defocus
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Fig. 4 Change situation chart of maximum deviation angle

of receiving power of echo detector
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Fig. 5 Laser beam expansion equivalent model
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Fig. 6 Irradiating laser divergence angle contour model
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Fig. 7 Laser measured model diagram
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Tab. 1 Variation of divergence angle of 635 mm laser
L/m 1.0 1.5 1.8 2.0 2.5 3.0 3.5 M
o 0.28937 0.24828 0.23873 0.22918 0. 24956 0. 25349 0. 24868 0.25104
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Tab. 2 Variation of divergence angle of 808 mm laser
L/m 1.0 1.5 1.8 2.0 2.5 3.0 3.5 HH
T 0. 43400 0.45267 0.47745 0.40106 0.45211 0.44128 0.45471 0.4448
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Tab. 3 The influence of the distance from coke to the angle of the echo of cat’s eye
l/em 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
d/cm 0.10 0.15 0.20 0.25 0.30 0.35 0. 40 0.45
D/cm 20 20 20 20 20 20 20 20
0,/rad 0. 4675 0. 6655 0. 8398 0. 9920 1. 1247 1. 2405 1.3417 1. 4305
0, /rad 0. 4762 0. 6912 0. 8929 1. 0823 1. 2605 1. 4286 1. 5873 1.7375
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Tab. 4 The influence of the distance from coke to the angle of the echo of cat’s eye when [ is greater than d
I/m 1.75 1.75 1.75 1.75 1.75 1.75 1.75 1.75
d/cm 0.10 0.15 0.20 0.25 0. 30 0.35 0. 40 0.45
D/cm 20 20 20 20 20 20 20 20
0, /rad 0.0129 0.0193 0. 0255 0.0317 0.0379 0. 0439 0. 0500 0. 0559
0, /rad 0.0129 0.0193 0. 0255 0.0317 0.0379 0. 0439 0. 0500 0. 0559
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