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Time domain characteristics study in laser target echo simulator

Ye Jiansen, Shi Rui, Tian Yi, Ma Qiang, Wang Xin, Li Zhuo
(Photo-Electronic College, Beijing Institute of Technology, Beijing 100081, China)

Abstract: In the hardware-in-the-loop simulation, Laser Target Echo Simulator(LTES) is one of the most
important equipment in the Laser Guidance Weapon System (LGWS). The model for the laser pulse
features in time domain is a key technology in the LTES. A model of the laser pulse broadening in
turbulent atmosphere was constructed. In the model, atmosphere was treated as multi-layer medium with
different refractive index. The influence of medium with multi-layer for the laser pulse broadening
mechanism, which is propagated in the multilayered medium, was analyzed. Then, the model of the target
reflection was also constructed according to the characteristics of the target reflection. Two models were
demonstrated by simulation. Moreover, the maximal pulse broadening of 10 ns was obtained when the
distance of 10 km, the laser divergence angle of 1 mrad and wavelength of 1 064 nm was assumed. The
result of planar target was calculated in final. This model can be applied in the real laser radar echo
simulation.
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Fig.1 Diagram of optical path in the turbulence model
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Fig.2 Diagram of optical path in the target reflection model
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Fig.5 Diagram of target model structure
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Tab.1 Planar target simulation data

Turbulent Reflection

Echo pulse
Pulse delay pulse pulse .

Area . . broadening
/ns broadening broadening Ins

/ns /ns
1 66671.91 1.52 1.74 23.26
2 660675.42 1.50 5.87 27.37
3 6600843 1.52 2.91 24.43
4 666671.91 1.49 1.74 23.25
5 666666.67 1.65 5.87 27.52
6 66649.04 1.49 2.91 24.40
7 660601.43 1.76 1.74 23.50
8 66057.92 1.78 5.87 27.65
9 66649.04 1.81 2.91 24.72
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