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Distant optical equipment detection by detecting the
reflection of optical surface

JIANG Zhi-guo,FAN Yang
(Department of Applied Physics,Naval University of Engineering, Wuhan 430033 , China)

Abstract : The principle and experiment technique of detecting the hostile optical devices based on reflection are de-
scribed in this paper. Three kinds of detecting method are researched contrastively by the method of ray tracing: Dthe
“Cat’s eye” effect; @the similar “Cat’s eye” effect;@the “surplus reflection” effect. Research results show that the
probability of “cat’s eye” reflection is very low in the field environment. But in the right conditions ,the probability of
the similar “Cat’s eye” effect and the “surplus reflection” effect reflection is much bigger,which is of practical value
for the combat field reconnaissance.
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Fig. 1 schematic diagram of the laser detective setup
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Fig.2 the diagram of “Cat’s eye” reflection
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Fig.3  Configuration of the infrared optical system
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Tab.1 the ratio n changes with defocusing,incline and relative aperture
The relative aperture of object lens: 0 = 1:2 A=0mm
Angle of incidence/rad m/ % 12/ % 03/ % /% ns/% 6/ %
(A =0 mm) (A=1 mm) (6 =10") ( Spherochromatism) (0=1:8) (0=1:16)
0 100. 00 5.11 0.78 28.49 68.53 38.56
0.10 88.69 5.06 0.35 15.99 54.73 9.46
0.20 47.37 4.92 0.34 9.68 9.46 0
0.30 16.05 4.67 0 5.26 0 0
0.40 0.73 0 0 2.34 0 0
0.50 0 0 0 0.67 0 0
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Fig.4 the reflection of the infrared optical system
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Tab.2 the ratio 5 changes with the distance
of detector,and angle of incidence
Angle of /% ng/ % 9/ %
incidence/rad (S=100 m) (S=1000 m) (S=5000 m)
0 38.20 4.84 0.56
0.10 37.17 4.52 0.30
0.20 36. 11 3.50 0.11
0.30 30.56 2.30 0
0.40 20.11 1.15 0
0.50 16.23 0 0
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