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Implementation of underwater visible light communication system

interlinked with bluetooth
Min-Soo Kim® - Kyung-Rak Sohn
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Abstract:  Communication underwater is severely limited when compared to communications in air because
water is essentially opaque to electromagnetic radiation except in visible range. Acoustic systems are capable
of long range communication, but offer limited data rates and significant latency due to the speed of sound
in water. On the other hand, optical wireless communication has been proposed as one of the best alternatives
to meet the requirements of the underwater observation and subsea monitoring systems. It will help In this
study, we are developing an underwater optical communication system that integrates with a depot ship float-
ing on the water. An interface between LED lighting communication system and Bluetooth module is pre-
sented to support the underwater-to-air communications. Error free image and text transmission at 3 m of wa-
ter were achieved at bit rates of 230.4 kbps. This development effort will enhance infrastructure to efficiently
interconnect between underwater wireless systems and command ship networks for underwater monitoring.
Keywords: Light-emitting diode, Optical wireless communication, Visible light communication, Underwater
wireless communication, Bluetooth
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Figure 2: Waterproof transmitter (a) without lens,
(b) assembled with lens and (c) schematic.
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Figure 4: (a) Waterproof receiver, (b) printed cir-
cuit board for 12 photo-diodes and (c) schematic.
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Figure 5: (a) Experimental setup, (b) LED
transmitter, and (c) optical receiver connected to
the bluetooth.
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Figure 6: LabVIEW-based communication program.
Captured screen of (a) transmitter and (b) receiver.
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Figure 7: Bluetooth application program and text
transmission to the smart-phone.
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