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Abstract: 
The coordinated operation of multiple vehicles within the framework of multipoint non-

cabled observatories and offshore activities sprung the necessity for complex 

underwater acoustic networks (UANs). An example of such UAN consisting of fixed 

and mobile underwater nodes, was recently developed and tested at sea. A star-shaped 

network topology was adopted, where wide area network (WAN) integration was 

ensured through an asymmetric underwater master node composed of an acoustic 

modem, for low-data-rate downlink from WAN to UAN, and a multiple receiver 

antenna for single-input-multiple-output (SIMO) high-priority high-data-rate uplink, 

from UAN to WAN. This paper focuses on the performance of the high-priority SIMO 

uplink combining multichannel geometry-adapted passive Time Reversal (pTR) and 

single Decision Feedback Equalizer (DFE). High data-rate and sustainable 

communications for mobile and fixed nodes were considered. Two experimental data 

sets were used: one from the UAN10 sea trial (Pianosa island, Italy, September 2010) 

for a moving source and UAN11 (Trondheim Fjord area, Norway, May 2011) for a 

fixed source. BPSK/QPSK signaling, data-rate upto 4000 bps and a source speed upto 

0.5 m/s, were considered for carrier frequencies ranging from 5kHz to 25.6kHz. 

Temporal coherence is shown to be a key factor, determining the performance of pTR-

based techniques. Moreover, the geometry-adapted pTR is shown to sustain the 

temporal coherence in case of geometry changes. 
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