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( Development of Underwater Acoustic Micro Modem for Real-Time
Monitoring of Underwater Environment and Ecosystem )
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Abstract

Systems for underwater environment monitoring and natural resources can be considered as a part of digital
convergence where real-time data transmission is possible with the help of underwater wireless sensor network (UWSN).
One of key technologies required for the deployment of the systems is underwater acoustic micro modem. In this work,
we design and implement an acoustic modem equipped with a commercial omnidirectional transducer. We also make
experiments at the northern Han river for the verification of the developed modem. According to the experiments, the
modem supports the working distance of 250 m and the data rate of 200 bps with a negligible bit error rate. It is
expected that the acoustic modem can be used for various applications based on UWSN in a near future.

Keywords : Underwater wireless sensor networks, acoustic communications, acoustic modem,

monitoring of underwater ecosystem
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Fig. 3. Omnidirectional underwater acoustic transducer.
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Table 1. Features of underwater acoustic transducer.
£ A
7 FIg 26 kHz
AL B 5%
A e 147 dB re 1 uPa/V at 1 m
FA A= -200 dB re 1 V/AuPa
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Hel $54 54 28 5 ok A7IA, SPLs
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g A 44 FERe] EAARAY FY5e &
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Table 2. Specification of underwater acoustic modem.
=4 K
A7) 70 mm x 35 mm (@ x H)
npo] 38 3 g Al A STM32F103ZE
(59) (ARM Cortex-M3)
olE] o] ~ SPI, UART
= +14.8 V Li-ion
A 22 A9 45 W

A3k STM32FI03ZE 3 Ab&stlon 49 A%
o] %S el SPl(serial periphral interface)$}
UART (universal asynchronous receiver transmitter)
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6. Test site.
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Fig. 8. Screen capture of received data.
¥ 3 HEQE =3 ZHi}
¥ 3 Experimental results of BER.
A
A28 50m [ 100 m | 150 m | 200 m | 250 m
L
50 bps |7.8x10°|7.8x10°|7.8x10°|7.8%10°|7.8x10°
100 bps |7.8x107°|55%107*|7.8x1071|7.8x107°|7.8x10°°
150 bps |7.8x107°|3.3x107°%| 2.8x10%|7.8x10°| 1.1x10°
200 bps |7.8x10 *|4.9x10°|1.6x10°|7.8x10°[1.6x10
E 4 F4 2E Qx| w2 HERE £X A}
¥ 4. Experimental results of BER with respect to
receiving modem sites.
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