
Abstract: In order to support shallow sea under water communication to explore marine 
natural resources using remote robotic control or to enable rapid information exchange 
between divers and so on, a robust Digital Communication method under the multiple 
delayed refraction wave circumstance is necessary. We propose OFDM Ultrasonic 
communication system with Diversity receiver. It utilizes 20-28 (KHz) ultrasonic channel 
and Subcarrier Spacing of 46.875 (Hz), 161-subcarriers OFDM modulation. Living 
creatures in shallow sea generate Impulsive Noise so called Shrimp Noise. Then Our 
OFDM diversity receiver has Time and Frequency Domain Impulsive noise Canceller 
with Maximum ration combiner. The paper shows the proposed Diversity OFDM 
Transceivers architecture and Experimental results taken at a fishing port in Okinawa 
Japan, which has shown QPSK communication more than 50m distance shallow sea. In 
addition, an Inter-Carrier Interference Canceller is incorporated, and experiments with 
moving receivers at 0.6 (m/s) and 0.9 (m/s) are conducted as well.   

Keywords: OFDM, Impulsive Noise, Inter-Carrier Interference, Maximum Ratio 
Combiner
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Fig. 1:  Proposal Transceiver Architecture 
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Table 1:  System Parameters 

UA2014 - 2nd International Conference and Exhibition on Underwater Acoustics

1228



 

 

 

Fig. 3:  2D Doppler-Delay Profile Fig. 2:  Pilot Structure 
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Fig.5: Mode3, QPSK, No Moving,
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Fig.7: Mode 2, QPSK, No Moving
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Table 2:  Experiment Parameters 
Fig. 4:  Experiment Site 

Fig.6: Mode3, QPSK, Moving 0.6m/s 
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Fig.8: Mode2, QPSK, Moving 0.9m/s 
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 Digital Front-End in Wireless Communication and Broadcasting,

IEEE Transaction on Wireless Communications

On ICI Canceller for Mobile OFDM DTV 
Receivers ICACT Transactions on Advanced Communications Technology (TACT)

Hamburg: 8th International OFDM-Workshop

 Joint Time-
domain/Frequency-domain Impulsive Noise Reduction in OFDM-based Power Line 
Communications

Impulsive noise suppression in OFDM-based communication 
systems

Fig.9: Time and Freq.-IMP Performance, Mode3, 64 QAM, 113m reception 
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