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Damage assessment simulation model for shipborne
high-energy laser weapon

PENG Cong,LU Fa-xing, XING Chang-feng
(College of Electronic Engineering,Naval University of Engineering, Wuhan 430033, China)

Abstract; Different from traditional naval gun,high — energy laser weapon illuminates the target surface at a point for
several seconds to make target damage. In fact,it’ s a process of energy accumulation. To destroy aerial target, the
process of laser pointing was analyzed , including calculation of elevation angle , azimuth angle of laser beam and killing
time in ideal situation. Considering heave movement of navy vessel and the distance between sensor and laser weap-
on, laser pointing model was established in stable coordinate system of navy vessel,by adopting method of coordinate
transform and coordinate conversion under the influence of swaying navy vessel. On the basis of laser pointing model,
energy of the laser, threshold damage energy, killing time and average facula area were calculated ,and damage assess-
ment simulation model was established. Error precisions in the process of laser pointing were analyzed according to
simulation results.
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Fig. 1 Pointing of laser beam to damage target
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Fig. 4 Azimuth angle of laser pointing
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Tab. 1 Killing time and average facula area under

different error values

SABINIE 1) /s | SP3BT LS/ m?

AD, =1 m 1. 0629 0. 6833
AD, =5 m 1.0810 0. 6974
AD, =10 m 1. 1041 0.7156
AB, =1x10rad 0.7755 0. 4846
AB, =5x10rad 1.0810 0. 6974
AB, =1x10 *rad 1. 6017 1.0911
Ad, =1x10 rad 0.7974 0. 4995
Ad, =5x10rad 1. 0810 0. 6974
Ad, =1 x10 ~*rad 1.5785 1. 0727
Ay =1x10 >rad 0. 9968 0. 6375
A =5x10 rad 1. 0810 0. 6974
Ay =1x10 *rad 1. 1895 0. 7762
A6, =1x103rad 1. 0527 0. 6772
A, =5 x10 3rad 1.0810 0. 6974
A6, =1x102rad 1. 1216 0.7267
88 =1x10 rad 0.7751 0. 4844
88 =5x10 rad 1.0810 0. 6974
88 =1x10 *rad 1. 6027 1.0919
8¢ =1x10 rad 0.7970 0. 4992
8¢ =5x10 " rad 1.0810 0. 6974
8¢ =1x10 *rad 1.5795 1. 0735
AL,y =0.1m 1.0772 0. 6947
AL,y =0.5m 1.0810 0. 6974
AL, =1m 1. 0858 0.7010
AL,y =0.1m 1.0761 0. 6940
AL,y =0.5m 1. 0810 0. 6974
AL,y =1m 1.0817 0.7017
AL,; =0.1m 1.0709 0. 6902
AL,y =0.5m 1.0810 0. 6974
AL, =1m 1.0936 0. 7065
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