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Research on the Ability of Laser-guided Weapons to Capture Targets
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Abstract: In order to study the ability of laser-guided weapons to capture targets in various environments such as sea and land,
mathematical models such as flight trajectory, backscatter and target diffuse reflection of laser-guided weapons are established, and
whether the guided weapons could capture targets normally are judged by comparing the field of view, backscatter power density and
target diffuse reflection power density of laser-guided weapons. Simulation calculations show that under the same conditions, the same
laser weapon captures the target later at sea than in the land and other environments, the capture distance is closer, and the
backscattering is more serious. Under normal circumstances, the backscattering effect of laser-guided weapons is more serious in the
initial 4.4s time period of this projection, and the backscattering effect can be avoided by reducing the outlet energy of the laser
irradiator or increasing the distance between the central axis of the laser-guided weapon and the optical path of the laser irradiator to
more than 250m.
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Fig.1 Diagram of the spatial position of laser-guided weapons
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Tab.4 Lognormal spectral distribution parameters of the standard

radiant atmosphere (SRA) aerosol model
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Tab.5 Typical atmospheric aerosol particle pattern composition
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Tab.7 Aerosol particle diameter and backscatter parameter setting
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Scattering rate vs scattering angle curve
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Fig.3 Scattering rate curves with different m,values
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Fig.4 Scattering rate curves with different m, values
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Tab.10 The parameter setting of the difference of scattering rate

and scattering angle by different scattering distances

= a m A/um //m o/(®)
1 1.0 1.3+0.001: 1.064 100.0 0.0
2 1.0 1.3+0.001: 1.064 200.0 0.0
3 1.0 1.3+0.001: 1.064 300.0 0.0
4 1.0 1.3+0.001: 1.064 400.0 0.0
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Fig.5 Curves of scattering rate and scattering angle at different

scattering distances
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Tab.11 Initial parameter setting

S YIHE S YIHAE S YIHE
E/m] 120 B, 0 i 0
/% 61.5 T 0 s 0
V,/km 20 v, 0 h/m 10000
Y,/m 10000 0, 0 w 0
Z/m 0 o 0 o, 0
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Fig.6  Target echo energy density in sea and land environments
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Tab.12 Laser-guided weapon flight trajectory, atmospheric

environment and other parameter setting
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¥ /km 20 0, 0 o, 0
Y,/m 10000 | 7y, 0 o, 0
Z,/m 0 v, 0 m 1.367+(6.01x107)i
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V/(ms™) | 250 3y 0 o 2.03
a, 0 o 0 7 mod/ 1Y 0.21
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Fig.8 Curves of target echo signal and backscatter echo signal
with flight time
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