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ABSTRACT

In this letter, we experimentally demonstrate an
underwater wireless laser communication using on-off
keying non-return-to-zero (OOK-NRZ) and pulse
position modulation (PPM) scheme according to the
water turbidity. The communication link uses a
commercial 520 nm green laser diode as the optical
transmitter and a photodiode module as the receiver.
At 1 kbps transmission, the measured bit error rate

of the received data in 15 ppm turbid water is

below the forward error correction limit.
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Fig. 1. Block diagram for transmitter and receiver
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Fig. 2. Experiment in turbid water tank

Average Peak Voltage(\)
o = = R
A @ @ = e @

=}
X
L

0

L L L 1
0 a 10 0 25 30

15
Turbidity(ppm)
J2 3. el wE A Al sk dide] Hs)

Fig. 3. Variation of voltage level at the received signal
according to the turbidity
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Fig. 4. Received pulse position modulated signal at 1
kbps, (a) O ppm, (b) 10 ppm
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Table 1. Bit error rate by transmission technique and
turbidity

ppm

kbps 0 5 8 10 | 15 | 20 | 30

1 0 0 0 0 0 |0.51|0.50
OOK

5 10.05| 0.05 |0.07|0.05|0.08|0.50|0.48

1 0 0 0 0 0 0 |0.49
PPM

5 0 0 0 0 0 0 |045
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