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Research on path loss model for outdoor visible light communication
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Abstract: Aiming at the influence of outdoor visible light communication system under different
weather conditions, this paper considers the vehicle-to-vehicle communication link, proposes an
outdoor visible light communication path loss model, and verifies the reliability of the model
through experimental measurements. The attenuation of visible light in rainy, foggy, and snowy
days was simulated and analyzed. The probability density function of received optical power under
different weather conditions was analyzed experimentally. The received bit error rate at different
signal-to-noise ratios and different communication distances was discussed. The simulation results
show that the attenuation of visible light by rainfall from large to small is of torrential rain, light
rain, heavy rain, and moderate rain; the attenuation of visible light by snowfall increases with
the increase of snowfall intensity. When the snowfall intensity is the same, the attenuation of dry
snow greater than wet snow; the attenuation of visible light in fog increases as visibility decrea-
ses. The measured results show that the path loss model conforms to the Gaussian distribution;
the greater the path loss, the greater the variance of the probability density function of the re-

ceived signal.
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Fig.1 Model of two-lane street lighting system
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Fig. 2 Simplified VLC system model
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and scattering attenuation coefficient
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Fig. 4 Relationship between attenuation coefficient

and visibility in foggy weather
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Tab. 2 Attenuation parameters caused by snow
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Fig.5 Relationship between attenuation

coefficient and snowfall intensity
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Fig. 6 PDF of received optical power

at different time periods
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at different precipitation intensities
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different precipitation intensities
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Tab.3 Measurement under different rainfall weather

conditions
i ] PN FEmisR e/ Mm%/

M (mm =+ h™") 4
2021-08-31 E3i) 66 10
2021-09-27 JNF 5 12
2021-10-19 i 18 10
2021-11-29 JNFR 3 13
2022-04-21 K 38 13
2022-04-27 K 33 13
2022-07-18 W 56 9
2022-11-11 H 16 10

P9 2 A AH R ) BE VAN [R] 25 B 2 1R T 4

FI ' Dy A ME 2% 3 pR B A i 4k
0.040r
I «C?y(l 500 m)
00 1 25(1 300 m)
0030 +{é< (300 m)
% 0.025| ——#Z%(350 m)
giid I
P 0.020
$0.015}
=010}
0.005}
0.000
020406081.012141.61820
1/E()

B9 WEgs Ak o5 KA T HB0OE 8- 1) PDF
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misty and dense weather conditions
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Fig. 10 Average received light power at

different fog concentrations
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Tab. 6 Gaussian model fitting parameters under

different weather conditions
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