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Simulation Analysis of Undersea Wireless Optical Communication
System Based on Flat-Topped Beam
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Abstract Using the Monte Carlo method, we investigate the transmission characteristics of light beam through
seawater for long-reach undersea wireless optical communication system. The traditional Gaussian beam is replaced
with flat-topped beam, which can extend the distance of communication system. Then we compare the transmission
characteristics of flat-topped beam and Gaussian beam in three kinds of clear seawater, and simulate the two kinds of
underwater wireless optical communication systems based on pulse position modulation. The results show that the
upper limit of reliable video transmission distance of undersea wireless optical communication system is 268 m for
using Gaussian beam and 340 m for using flat-topped beam under the same condition, respectively. The application
of flat-topped beam is viable to extend the communication distance of underwater wireless optical communication
system in clear seawater. The results provide a reference for the design of long-reach underwater wireless optical

communication systems.
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Table 1 Three typical attenuation coefficients

in clear sea water

Type Wavelength /nom ¢ /m ' a /m ' b /m !
1 425 0.0566  0.0543 0.0023
11 430 0.1002  0.0555 0.0447
111 430 0.1693 0.0563 0.1130
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Fig. 1 Flow chart of the Monte Carlo simulation
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Fig. 2 Normalized received power versus distance
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Fig. 3 Intensity distributions of flat-topped beam and Gaussian beam at 100 m.

(a) Flat-topped beam in clear seawater I; (b) flat-topped beam in clear seawater II; (c) flat-topped beam in clear seawater III;

(d) Gaussian beam in clear seawater I; (e) Gaussian beam in clear seawater II; (f) Gaussian beam in clear seawater III
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