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Long Distance Underwater Wireless Optical Communication System using Visible
Light Laser Array with Directivity Control Function
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This research project aimed to extend the transmission distance of
gigabit-class underwater wireless optical communications by realizing a transmitter employing
directional control of a visible light laser array. The proposed technique involved arraying
low-power laser diodes with high-speed modulation bandwidth and concentrating their emission
directions onto the receiving surface to enhance the transmitted optical power. Experiments
demonstrated that using two laser diodes nearly doubled the received optical power and improved the
bit error rate performance. Furthermore, to effectively utilize the narrow dynamic range of laser
diodes and photodiodes, we investigated applying Tomlinson-Harashima precoding (THP) at the
transmitter side. Employing THP improved the bit error rate characteristics and reduced the required

received optical power by approximately 2 dB compared to conventional FIR pre-equalization.
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