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Development and applications of underwater acoustic
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Abstract: Underwater acoustic channel is one of the most complex wireless communication channels. The inherent
characteristics, such as space-time-frequency varying, narrow-band, high-noise, strong multipath interference, long
transmission delay, and large fluctuation, make the effectiveness and reliability of underwater acoustic communication
face enormous challenges. In this paper, the features and development of underwater acoustic communications and
networks are introduced, the key techniques in UAC and UACN, including modulation, demodulation and signal de-
tection analyzed, and the protocol layer in UACN provided. Finally the 4th generation modem made by Benthos and the
US Navy'‘s Seaweb Program and the perspective on development and application of UAC and UACN in China is illu-
minated.
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Standard Multi Chammel“MFSK”Benthos Signaling

Wakeup tones Acquisition Message

K11 Benthos A H] M2 AFiE“MFSK” {5 572\
Fig.1 Standard multi channel “MFKS” Benthos signaling

From Old to New Modems

2 Benthos 2 3 fCFIES 4 18(2008)7K 5 Modem
Fig.2 The third and the 4™ generation Modem developed by Benthos
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Table 1 The fourth generation Modem characteristics

Size 2 Boards 5.77x2.5”x2.8”
Max Freq 70 kHz
Bandwidth 5~20 kHz
Power-Low 12 mW
Power-Active 400 mW
Input Voltage 10~60 VDC
Digital I/O 4 inputs, 5 outputs
Processing 200 MIPS
Memory-Ram 4 Mword
Non-coherent data rate 80~1200 bps

Coherent data rate
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