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Abstract: To address the issue of incomplete modeling in the receiving process of atmospheric optical communication link per-
formance simulations, a comprehensive simulation method for atmospheric optical communication links is proposed. This
method employs the phase screen approach to simulate the effects of atmospheric turbulence and transmitter tracking errors on
beam propagation. It further incorporates a receiving lens focusing model and receiver tracking errors, thereby achieving a
closed-loop simulation of the entire link from transmission to detector received power. Simulation results show that the perfor-
mance evaluation based on detector received power deviates significantly from existing theoretical models, particularly under
the influence of receiver tracking errors, where the fluctuation distribution of focal plane power markedly differs from theoreti-
cal predictions. This comprehensive simulation method provides effective support for the precise design and theoretical valida-
tion of atmospheric optical communication links.
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