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Time reversal exploits spatial diversity to achieve spatial and temporal 
focusing in complex environments and has been applied to 
underwater acoustic (UWA) communications with a significant delay 
spread due to multiple path. Temporal focusing (pulse compression) 
mitigates the inter-symbol interference (ISI) while spatial focusing 
achieves a high SNR at the intended receiver with a low probability of 
interception elsewhere. The time reversal approach can be combined 
with adaptive channel equalization to remove the residual ISI, 
providing nearly optimal performance in theory. The spatial focusing 
capability enables an extension of the time reversal approach to multi-
user communications. Further, an adaptive time reversal approach
has been introduced to minimize the crosstalk among users. This talk 
will be comprised of two parts. The first part describes challenges in 
UWA communications, basics of the time reversal mirror and its 
application to communications. The second part presents recent 
advances in time reversal communications including basin-scale 
acoustic communications and synthetic aperture communications 
exploiting the relative motion between a transmitter and a receiver.
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