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Study of Laser Spot in Hardware-in-the-Loop Simulation System for
Laser Guided Weapon Jamming

Liang Weiwei Zhang Wenpan Li Hui Chen Qianrong
Luoyang Electronic Equipment Test Center of China, Luoyang, Henan 471003, China

Abstract Laser spot simulation is the important part of target characteristic simulation in hardware—in—the—-loop
(HITL) simulation system for laser guided weapon jamming. The HITL system composition and laser seeker theory
are introduced. Laser spot simulation scheme based on correspondent ratio scaling in similarity theory is shown.
Optical system model of laser seeker is established by LightTools, and the sizes of laser spot on detector’s
photosensitive surface in infield and outfield are calculated in different guided time. Laser spot simulation
optimization methods based on HITL simulation system for laser guided weapon jamming are proposed. The research
result indicates that under HITL condition the size of laser spot on detector’s photosensitive surface is bigger than
that in outfield environment, and their changings are not the same. With the distance from the target decreasing, the
size of laser spot on diffuse reflectance screen increases and this leads to the increase of laser spot on detector’s
photosensitive surface. The result is helpful to improve the precision of laser spot simulation and the reliability of
HITL simulation system for laser guided weapon jamming.
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Fig.1 Block diagram of the HITL simulation system
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Fig.2 Missile—target distance and laser spot diameter on diffuse screen versus guided time
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Fig.3 (a) Optical system model of laser seeker and (b) laser spot on detector’s photosensitive surface
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Fig.4 Changing curves of laser spot diameter on photosensitive surface in outfield environment and HITL simulation system
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