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Suitability of “Cat’seye” effect for reconna issance sby the scanning laser

JWANG Zhi-guo, TAN Ji-chun, LIANG Jing, CAO D ing-xiang;"’ZHANG L i-giang
(Deparment of Optical Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: The principle and experinental technique of hiding optical instruments detection based on “Cat’s eye” effect
were described The factors that influence the intensity of the reflectiorl wave.were analyzed both quantitatively and qualitatively
with the method of ray tracing Research results show that the incline’ and defocusing of reflection plane in optical instrunent
(such as telescope and camera) reduce the intensity of the “Cat’S'eye” reflection For example, the ratio of the reflection energy
of optical instrument and the pulse energy of scanning laser-decreases from 3 3% (under the ideal reflection condition)
0. 03% (for the defocusing) and 0. 016% (for the incline)_respectively, while the distance beween the laser scanning setup and

infrared camera is 1000m and the incidence angle of scanning laser is 0. 3rad
Key words: laser detect technique; opticdlinstuments; reflection; “Cat’s eye” effect matrix optics
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Fig 1 Hiding optical instruments detection based on the “Cat’s eye” effect
a— “Cat’seye” reflecton b—diagram of the laser detective setup
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Fig 2 The “Cat’seye” reflection in the condition of defocusing ( reflection
plane P is in lift of the ideal focal plane F)

2 21004t

oA A ST TR SSEse e 5Ot EE . 10
K 3FR AT PSR RIS AN 6. ARG
2k, b, b RRAE BN K HOER, A S 5t

P.Lo HIIE 3%, EANLTEH 00 24N S gt T4}
LA ST “BIEE R TR WA R R I e
S [B] A 55 A ﬁn@ 2%@7(1%?

(N s

Fig 3 The “Cat’seye” reflection in the condition of incline (6 is the mta-
ting angle of reflection plane P relative o the ideal focal p lane F)
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Fig 4 Configuration of the infrared optical system
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Table 1 The ratio n in the condition of defocusing

Mo /% N, /% M, 1%
angle of incidence/rad
(A=0mm) (A=-2mm) (A =2mm)
0. 10 88 69 5. 06 5. 06
0. 30 66. 05 4. 67 4. 67
0. 50 43 41 393 3 94

the relative aperture of object lens. f/D =2
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Table 2 The ratio n changeswith incline, pherchromatign and rela-
tive aperture (f/D)

angle of N3 /% Ny 1% s /% Ng 1%
incidence/rad (6=10") (ghemwchromatisn) (f/D =8) (f/D =16)
0 10 0 35 1599 54. 73 9 46
0. 20 0 34 9. 68 9. 46 0
0. 30 0. 32 5 26 0 0
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