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Environments Using Beamforming Technologies Based on the Use of
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ABSTRACT

The OFDM system have been widely studied for the purpose of increasing data rate with more reliable communications in
underwater channel environments. And it is possible only when the sub-carrier’s bandwidth is smaller than the coherence
bandwidth of channel in the underwater OFDM communication system. However, the size of the FFT for the OFDM system
will be increased because the coherence bandwidth is as small as several tens of Hz in real underwater channel
environments. Also, It is necessary to add a CP having a length longer than the rms delay spread of a channel. So the
complexity of the system is increased and the data efficiency is reduced. Therefore, in this paper, we have studied the
increase of the coherence bandwidth by adapting the beamforming technologies. To do this, we have collected data from
real underwater channel environments and analyzed the coherence bandwidth when adapting the beamforming technologies.
Analyzing the experimental data show that the coherence bandwidth by the beamforming technologies in underwater channel
environments was greatly increased compared to that of a single sensor.
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Fig.1. Overview of experiments with pictorial view of ships
used in our experiments.
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Fig.2. Transmitter/Receiver used in the experiments.
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Fig.3. Geographical map of where the data collection
experiments took place.
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Tablel. Transmitting parameters.

H Z2Hk2 BPSK

W ok 25KHz

Symbol rate 5Ksps

PN code®] Symbol length 1023
Pulse shaping filter length 20
Roll-off factor 0.35
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Fig.4. Structure of a beamformer system.
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Fig.5. Channel delay profile that are estimated from the
received signal when the distance between transmitter and
receiver was 100m (Stationary channel environments).
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