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Modeling and Simulation of Smoke Countermeasure
against Laser-guided Missiles

YANG Yan-jie, BAI Yu-dong

(Navy Unit 91404, Qinhuangdao 066001, China)

Abstract: Discharging smoke bombs is one of the effective methods to counter laser-guide missiles. To

simulate the antagonistic process of smoke jamming, the mathematic models of naval ships, smoke screen

and missiles are established, and the jamming evaluation principles are presented. The process of smoke

jamming is simulated by programming, and the influence of ship corner, speed of ship and wind speed

on the effectiveness of smoke jamming in different counter environment is assessed.
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2.1 [8\]^_
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xs = νs · t � ys = 0 


149"�	

xs = νs · tg + R · sin(ω · (t − tj))

ys = β · (R · (1 − cos(ω · (t − tg))))

109�4�5�6$4	

xs = νs · tg +R · sin(ω · tj)+ νs(t− tg − tj) · cos(ω · tj)

ys = β · (R · (1−cos(ω · tg))+νs(t− tg − tj) · sin(ω · tj))
��� νs )148�
 tg )14�7��.


tj )14�8.�.
 ω )14�9958�


R)14�99=9
b )14�8.�"�

1 �)28.� 0 �)$4� -1 �):8.
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xm0 = R0 · cos (jm) · cos (−b)

ym0 = R0 · cos (jm) · sin (−b)

zm0 = R0 · sin (jm)
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xmt = xmt−1 − dxmi

ymt = ymt−1 − dymi

zmt = zmt−1 − dzmi

⎧⎪⎪⎨⎪⎪⎩
dxmi = νm · dt · cos (jm) · cos (−β)

dymi = νm · dt · cos (jm) · sin (−β)

dzmi = νm · dt · sin (jm)

��� xmt ) t �2����� x 41&
 ymt

) t �2����� y 41&
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xs1 = r0 cos (bpi/180) + νsts + 0.7νw cos ((νw − 180)pi/180)(t − ts) + L/2 sin ((b − 180)pi/180)

ys1 = −r0 sin(bpi/180) + 0.7νw sin ((νw − 180)pi/180)(t − ts) + L/2 cos ((b − 180)pi/180)

�
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xs2 = r′0 cos (bpi/180) + νsts + 0.7νw cos ((νw − 180)pi/180)(t − ts) + L/2 sin ((b − 180)pi/180)

ys2 = −r′0 sin(bpi/180) + 0.7νw sin ((νw − 180)pi/180)(t − ts) + L/2 cos ((b − 180)pi/180)
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zs = h0 − νt
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SMmin > KA + L/2
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