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A Study on Sloped Pulse Position Modulation Method
in Underwater Laser Wireless Communication

Se-rim Kim

Department of Radio Communication Engineering
Graduate School of Korea Maritime and Ocean University

Abstract

In underwater, an acoustic communication technology is mainly used
because of the characteristics —of — water. However, the acoustic
communication technology has several disadvantages. As a way to overcome
these disadvantages, research on wireless communication using light has
attracted attention. Absorption and scattering are important factors for
channel characteristics in wireless optical communication. It is important to
minimize absorption and scattering. Utilizes a low absorption window in the
blue-green section of the electromagnetic spectrum to minimize the effect
of absorption. The scattering is caused by various substances and particles
that are dissolved in water rather than water itself. Turbidity is the most
influential factor for scattering. So far, many studies have been conducted
in an channel that does not consider turbidity, but in this thesis,
experiments were conducted taking into consideration the turbidity of water
in a tank. In addition, the underwater attenuation characteristics due to
absorption and scattering are explained.
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In wireless optical communication, the most commonly used methods are the
pulse position modulation method and the on-off keying method. The pulse
position modulation method can be variously modified to propose a modified
pulse position modulation method having advantages. In this thesis, a new
method using a sloped pulse instead of a conventional square pulse is
proposed. Simulation results show that the proposed method and the
conventional method are compared with each other in terms of bit error rate
and bandwidth efficiency. From the viewpoint of bit error rate, the existing
method was superior, but the proposed method was superior from the
viewpoint of bandwidth efficiency.

KEY WORDS : Underwater - laser wireless communication, absorption,
scattering, turbidity, sloped pulse position modulation
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Table 1 Comparison of LED and Laser Diode(LD)
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Fig.13 Bit error rate curve of different modulation methods
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% 2t 959 Wz 2o BE HE 9F8S e Aot 0 ppmolAE BF
9B} g A%S BT 5 ppmoldE A2 Mol e %S HYAT
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LFE0l Hes Zlom HIT AT modddMs 7€ e HELRE
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Table 2 Bit error rate by transmission technique and turbidity

ppm
modulation 0 5 10
4-PPM 0 0 0.272
SL-PPM 0 0.057 0.071
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