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ABSTRACT

In this work, we propose OFDM system parameters and a frame structure for transmitting data through
underwater acoustic channels with high speed and reliability and implement an underwater OFDM micro-modem
prototype conforming to the proposed system design. Especially, a single transducer having omnidirectional beam
pattern is applied to the modem for miniaturization, mobility support, and cost cutting. Further, communication

tests in a pond are conducted to verify the functionality of the modem and to prove the feasibility of it for the

future use.
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Fig. 1. Block diagram of OFDM-based underwater acoustic communication system
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Table 1. Parameters of underwater OFDM system
Carrier frequency, f, 76 kHz
Bandwidth, B 16 kHz
FFT size, N 256 512 1024 2048
Subcarrier spacing, Af 62.5 Hz 31.25 Hz 15.625 Hz 7.8125 Hz
Effective symbol duration, 7’ 16 ms 32 ms 64 ms 128 ms
Guard time, 77, 16 ms
OFDM symbol duration, 7] 32 ms 48 ms 80 ms 144 ms
Data rate (QPSK, no coding), 7 16 kbps 21.3 kbps 25.6 kbps 28.4 kbps
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Fig. 2. Physical layer frame format for underwater OFDM system (N=1024)
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