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Performance analysis of underwater acoustic communication

using time reversal mirror based on generalized sidelobe canceller
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ABSTRACT: MIMO (Multiple-Input-Multiple-Output) in underwater acoustic communication has distortion of
received signal because of ISI (Inter-Symbol Interference) and crosstalk among transmitters. Time-reversal mirror
was used for compensating of signal distortion, but it has a limit in eliminating crosstalk effectively. This paper
proposes a time-reversal mirror based on GSC (Generalized Sidelobe Canceller) for removing crosstalk. The
FAFO05 (The Focused Acoustic Forecasting 05) experimental data has been used to verify the suggested method by
comparison with the conventional time-reversal for communication performance, and it is demonstrated that the
suggested method produces better communication performance results than conventional time-reversal.
Keywords: Underwater acoustic communication, Time-reversal mirror, Generalized sidelobe canceller, Multiple
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Fig. 1. Schematic diagram of passive time-reversal.
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Fig. 4. The transmitted signal packet structure.
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Fig. 5. The probe signal (LFM, up—sweep).
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Fig. 6. The received signal (channel: 7).
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Fig. 7. Channel impulse response.
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Fig. 8. Flow diagram of proposed underwater acoustic
communication algorithm.
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Fig. 9. The constellation of received signal.

Table 1. BER of the received signal (%).

Source Conventional TRM GSC TRM
1 1.513 0.282
2 9.026 0
3 5.410 0.026
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