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Performance analysis of the visible light communication in seawater channel
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Abstract: The wireless visible light communication technology has received great attention for high-data rate
services in the room and underwater. However, performance of a visible light seawater link is limited by
multiple constraints from the current light source and detector technology, and underwater channel conditions.
In this paper, performance of the line of sight underwater link was analyzed in terms of signal to noise ratio
and bit error rate of the detector. Roles of different parameters such as data rate, transmission distance, and
attenuation coefficient, are studied. Through the modeling and simulation of the OOK and L-PPM modulation
technologies for undersea environment application, the advantages and limitations are described in detail.
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Table 1: Absorption and scattering coefficient of
various types of water at 514 nm wavelength [1]

Water type Absorption(m’l) Scattering(mil)
Pure seawater 0.0405 0.0025
Clean ocean 0.114 0.037
Coastal ocean 0.179 0.219
Turbid harbor 0.266 1.824
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Table 2: Numerical calculation parameters

Initial power P, 5W (~37 dBm)
Wavelength, A 514 nm
Data rate, R 1 Mbps
Modulation scheme OOK, L-PPM
PIN Quantum efficiency, 1 || 0.93 Electrons/photon
PD Detection area, A, 1 mm?
gain, G 50
APD| Quantum efficiency, | 0.8 Electrons/photon
Effective active area ¢=1.0 mm
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Figure 2: Received optical power vs. distance in
terms of water types
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Figure 3: Received optical power vs. attenuation
coefficient for different transmission distance
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Figure 4: SNR vs. distance for the different types
of water
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Figure 5: Channel capacity vs. distance for the
different types of water
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