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Distribution of Arriving Angle of Signal in Underwater Scattering Channel
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Abstract Based on multi-scattering model, we design an LED transmission system based Monte-Carol simulation
model, and study the influence of arriving angle of the received signal and field of view (FOV) of the receiver on the
received signal power and the received signal-to-noise ratio (SNR) under different water environments. Under pure
water and clear ocean water environments, the received power is mainly distributed at the arriving angle range of 0°-
3°, and when the receiver with small FOV (1°), the maximum received SNR can be achieved. While under harbor
and coastal water environments, the received power distribution obviously spread, especially for harbor water, the
distribution expands from 0° to 90°. Under coastal water environment, when the receiver FOV is set at 8°, the
maximum SNR is achieved. Under harbor water environment, when the receiver FOV increases to 30°, the
maximum SNR is achieved.
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Fig. 1 LED source distribution measurement. (a) Experiment setup; (b) LED source distribution
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Table 1 Simulation parameter
No. Parameter Value
1 LED half-power angle 3°
2 Wavelength 532 nm
3 Receiver aperture 24 cm
4 Transmission distance 12 m
. '"Water type 1: b=0.003 m ',
pure water c=0.02 m !
“Water type 2: b=0.037 m ',
6 clear ocean c=0.151 m™!
; “Water type 3: 6b=0.219 m ',
coastal water c=0.398 m™!
*Water type 4: b=1.824m ',
5 harbor water c=219 m'

Note:' The scattering and attenuation coefficient based on
reference [18]; ®The scattering and attenuation coefficient

based on reference [12]
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