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Performance Analysis for Modulating Retro-Reflector FSO
Communications in Weak Turbulent Atmosphere on Slant Path

Xie Mengtong, Li Jianhua, Xu Zhiyong, Wang Jingyuan , Zhao Jiyong,

Qi Ailin, Su Yang, Zhou Hua, Shen Huiping
College of Communication Engineering, Army Engineering University of PLA, Nanjing, Jiangsu 210007, China

Abstract Aiming at the problem of ground-space slope reverse modulation wireless optical (FSO) communication
under the influence of atmospheric turbulence, the optical intensity scintillation under the reverse modulation slant
path link is studied based on the three-layer height spectrum model, and the probability density function expression
of the atmospheric turbulence fading coefficient under weak turbulence is derived based on this formula, the average
outage probability, average bit error rate and average channel capacity of the system are deeply studied, and the
influence of factors such as zenith angle, turbulence intensity and receiving aperture size on the communication
performance of the system are analyzed. The research results show that in the case of low signal-to-noise ratio and
long-distance communication, the receiver aperture is appropriately increased, and the ground-space reverse
modulation slant path wireless optical communication system can still maintain good communication performance.
With the decrease of the zenith angle and the refractive index structure constant of the near-earth atmosphere, the
influence of turbulence on the slant path communication link is obviously weakened.

Key words atmospheric optics; modulating retro-reflector optical communication; atmospheric turbulence; slant
path laser communication; bit error rate analysis
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Fig. 2 Scintillation index on slant MRR link. (a) Relationship between scintillation index and transmission distance;

(b) relationship between scintillation index and receiving aperture
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Table 1 Simulation parameters
Parameter Value
Transmitter height /m 0
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Fig. 4 Interrupt probability of slant MRR link. (a) Relationship between interrupt probability and transmission

distance; (b) relationship between interrupt probability and average SNR
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Fig. 5 Average bit error rate in slant MRR link. (a) Relationship between bit error rate and transmission distance;

(b) relationship between bit error rate and average SNR
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Fig. 6 Average channel capacity over slant MRR link. (a) Relationship between average channel capacity

and transmission distance; (b) relationship between average channel capacity and average SNR
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