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Research of performance of circular array light source
in underwater wireless LED optical communication
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Naval University of Engineering, Wuhan 430033, China)

Abstract: In order to study the performance of circular array light source in underwater wireless light-emitting diode
(LED) optical communication, the mathematical model of the relative intensity of illumination distribution was deduced
choosing a circular array light source composed of 6 LEDs as the research object and based on the distribution model of a
single LED illumination in the air. The actual underwater illumination distribution was measured with an illuminometer
based on the dot matrix measurement method. The experimental data were analyzed. The results show that the intensity of
illumination in the output port of the light source increases with the increase of the carrier signal frequency. The whole
underwater illumination distribution of the light source is asymmetry. When the optical signal was transmitted to a certain
distance, the illumination intensity tends to distribute more evenly in the light receiving plane.
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Table 1  Parameter of LED

parameter minimum value typical value maximum value unit
optical output power 87.4 100 130 mW
laser output wavelength 520 530 550 nm
working voltage 2.79 3.42 4.23 Vv
working current 1500 mA
beam divergence angle 140
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Fig. 1 Typical representative spatial radiation for green LED
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Fig.2 6 LEDs arranged in a circle
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Fig.5 Flow chart of LED drive circuit
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Fig.8 Change of illumination intensity at z axis
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Fig.9 Illuminance distribution in different z plane on the x axis
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Fig. 10 Tluminance distribution on the y axis in different z plane
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