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Abstract

The present countermeasure systems include platform maneuver, flares and DIRCM systems. The
detection effect of laser active detection system is affected by various kinds of factors. In view of
the application requirement, the influence factors of laser active detection were analyzed. The
mathematical model of cat-eye target detection distance was built and environmental effects,
platform effects and the effect of the parameters of the detecting system on the detection distance
were analyzed. The results show that the detection distance is affected by environmental effects,
platform effects and the effect of the parameters of the detecting system. In order to achieve
pre-emptive strike against MANPADS, the paper based on the DIRCM technology and the principle
of cat eye effect, proposes a new method to detect the positions of MANPADS.
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Figure 1. Assumptions for the turbulence and geometry to generate the values in Table 2
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Table 1. Parameters relevant for turbulence in slant paths starting at height H = 50 meters and with a path length L

F1LUEEARSOm, BEKEARLOMERERHINEXSHK

FEEHLE O MATRE HTRE TR

BREIL (m) JL (m) ko (m) r () o (m) XU o) HE oy, WHEE op o
100 0.0122 0.1360 0.5160 72.9300 0.0617 0.0013 1.64e—006
500 0.0274 0.0520 0.1965 27.7700 1.1798 0.0252 3.15e-005
1000 0.0387 0.0341 0.1297 18.3200 4.2045 0.0897 1.12e—04
2000 0.0548 0.0225 0.0855 12.0800 (14.9830) 0.3195 4.00e-004
3000 0.0671 0.0176 0.0671 9.4765 (31.5088) 0.6719 8.41e—004
5000 0.0866 0.0130 0.0494 6.9799 A 1.7140 0.0021
7000 0.1025 0.0106 0.0403 5.6990 AN 3.1763 0.0040
10,000 0.1225 0.0086 0.0326 4.6097 AN (6.1081) 0.0077
15,000 0.1500 0.0067 0.0255 3.6080 AN (12.845) 0.0161
20,000 0.1732 0.0057 0.0215 3.0360 T (21.7668) 0.0273
Table 2. Characteristic amplitude for platform induced laser beam jitter [7]
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Figure 2. Two examples of detection performance vs. turbulence levels in the form of log intensity variance o, . Two

examples of beam jitter are given, one small jitter ( f =10, left figure) and one large ( f =1.5 right figure) [4]
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Figure 3. Illustration of the surface and retro reflection phenomena
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Figure 4. Modulated retro signal from different type of sensors

B 4. FEIXEEBEMEHILES

DOI: 10.12677/app.2018.87039 314 I EEY/BEH


https://doi.org/10.12677/app.2018.87039

¥

Table 3. Parameter for laser and detector array in the 3 - 5 pm region
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Figure 5. Scanning the 3 - 5 pm detector array with laser illumination to search for glints from tracking optics
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Figure 6. Geometry for the scanning pattern according to figure 5
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