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Abstract Underwater acoustic communication (UAC) is used for data collection and remote control in autonomous
underwater vehicles (AUVs). Communication performance is strongly affected by multipath and Doppler shift de-
pending on communication environment. These countermeasures are indispensable for stable communication. This
paper describes the countermeasures against long delay multipath and Doppler shift in UAC, where their effective-
ness has been reported by our experiment in harbor. In multipath test, single carrier frequency domain equalization
(SC-FDE) has provided better communication performance than OFDM as far as QSPK transmission. In Doppler
shift test, we have confirmed the effectiveness of parallel resampling that can cope with Doppler shift dispersion.
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Modulation QPSK-OFDM, QPSK-SC-FDE
Sampling Frequency 200 kHz
Center Frequency 50 kHz
Frequency Band 40 to 60 kHz
No. of Subcarriers (Symbols) 512
No. of Data Subcarriers (Symbols) 256
No. of Pilot Subcarriers (Symbols) 256
Data Block Length 25.6 ms
CP Length 6.4 ms
Frame Length 128 ms
Frame Data Size 1024 bits
FEC Convolutional Coding
Coding Rate 0.5
No. of Evaluated Frames 27
Transmit Data Rate 8 kbps
% 2 BER HEME
Distance CNR BER (4ch. Ave) | BER (Space Div.)
211m 19.0dB 0.03 0.0006
OFDM
366 m 22.0dB 0.11 0.05
SC-FDE 211 m 20.8dB 0.005 0.0005
366 m 24.8dB 0.08 0.003
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Modulation QPSK-OFDM, QPSK-SC-FDE
Sampling Frequency 200 kHz
Frequency Band 50 to 60 kHz

Sine Wave Frequency 40 kHz

No. of Subcarriers (Symbols) 512

Data Block Length 51.2 ms

CP Length 12.8 ms

Frame Length 256 ms

Transmit Data Rate 4 kbps
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