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Digital Modeling and Simulation of Laser Seekers

LI Xiao, LIU Zhiguo, LIAO Shouyi, GUO Yang
(Rocket Force University of Engineering, Xi’ an 710025, China)

ABSTRACT: In response to the urgent requirement for digital transformation of laser—guided
weapons, a full-chain digital simulation platform for laser seekers was constructed based on com-
putational modeling and simulation analysis techniques. First, the seeker’ s working mechanism
was digitally characterized by developing an end-to—end mathematical model that captured all
constituent process, including laser transmission, photoelectric conversion, automatic gain amplifi—
cation, signal processing and positioning solution. Second, the theoretical modeling of the angle
measurement characteristics of the four-quadrant detector was carried out, and the mathematical
mapping relationship between the input signals and output angle was established. The nonlinear
relationship between the angle measurement accuracy and incident angle was revealed through nu—
merical simulation. Finally, a digital simulation platform for laser seekers was developed. It sup-

ported the adjustment of input signal parameters, seeker optical parameters, laser irradiation pa-
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rameters and high repetition rate interference parameters, and it output key real-time data, such

as four—quadrant detection output, A/D sampling, signal processing results, and positioning solu-

tions. After multi—scenario simulation verification, the platform's outputs demonstrate strong con-

sistency with the theoretical model, providing an effective tool for the digital design of laser—guid-

ed weapons.

KEYWORDS: laser seeker; digitization; high repetition rate; semi-active
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