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Theoretical Development and Experimental Investigation of
Underwater Acoustic Communication for Multiple Receiving
Locations Based on the Adaptive Time-Reversal Processing
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Time-reversal processing {TRP) has been shown as an effective way to focus in both time and space. The
temporal focusing properties have been used extensively in underwater acoustics communications. Recently,
adaptive time-reversal processing (ATRP) was applied to the simultaneous rultiple focusing in an ocean
waveguide. In this study, multiple focusing with ATRP is extended to the underwater acoustic
communication algorithm for multiple receiving locations. The developed algorithm is applied to the

underwater acoustic communication to show, via simulation and real data, that the simultaneous
self-equalization at multiple receiving locations is achieved.

Key words: Adaptive time-reversal processing, Underwater acoustic communication, Multiple focusing,
Intersymbol interference (ISI), Cross-talk
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Fig. 1, Schematic of a classical time reversal implementation.
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Fig. 2. Schematic for time-reversal processing.
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Fig. 3. Description of waveguide for time-reversal processing.
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