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Effect of the atmospheric turbulence on the bit error rate of
laser communication among the ships

ZHAO Ying-jun ,WANG Jiang-an, REN Xi-chuang ,WANG Le-dong
( Academy of Electronic Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: The effect of the atmospheric turbulence on the bit error rate in a laser communication system with multiple beam
transmission and reception was analyzed. Ignoring other noises in the system, atmosphere turbulence was the only cause for bit
error rate. After solving the equation of laser transmission in atmospheric turbulence field, the relation between the system bit
error rate, transmission range and space of atmospheric channels was obtained under the condition of the different number of
transmitting antenna and correlation coefficients. The result indicated; under the weak fluctuation condition, the system bit error
rate reduces quickly while increasing the number of transmitting antenna or decreasing the correlation coefficient or increasing the
space between atmospheric channels; the system bit error rate increases while the turbulence intensity enhances; the system bit
error rate reduces while the wavelength of transmissjgn laser increases. When the transmitting antenna number is definite, system
bit error rate will reduce with the space of atmospherit”¢hannels increasing.
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Fig.1 Laser transmission/receiving antenna model
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Fig.2 Relation between bit error rate and transmission space and the chan-
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Fig.3 Relation between bit error rate and logarithm oscillatigh” amplitude

variance (n=4)
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Fig.4 Relation between bit error rate and logarithm oscillation amplitnde

variance (n =8)
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Fig. 5 Relation between bit error rate and transmission space (n=4,r =0.3)
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Fig.6 Relation between bit error rate and transmission space (n =4,r =0.3)
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