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Analysis of passive time-reversal communication performance in
shallow water with underwater sound channel
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ABSTRACT: A passive time-reversal technique can improve error performance of the underwater communication
system by reducing influence of inter-symbol interferences, which is caused by a multipath channel response. The
passive time-reversal communication system equipped with numerous receivers generally can obtain superior
error performance since larger diversity gain can be obtained as the number of available received signal increased.
In this paper, we analyze the optimal number and combination of receivers that can approximately achieve the best
error performance when using the limited number of receivers. For this analysis, we use communication data
collected during SAVEX15 (Shallow-water Acoustic Variability Experiment 2015) carried out in the south-western
part of Jeju Island from May 14 to May 28, 2015. Analysis results show that there are depths of energy
concentration due to the channel characteristics in which the underwater sound channel are present, and the passive
time-reversal technique using the limited number of the receivers can derive near-optimal communication
performance if the receivers for time-reversal processing are located at the depths where energy is concentrated.
Keywords: Underwater sound channel, Passive time-reversal, Scattering function, SAVEX15 (Shallow-water
Acoustic Variability Experiment 2015)
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Table 1. The output SNRs (TR w/ DFPLL + DFE) and
combinations of receivers which are within 1 dB
about the best output SNR of 18.3 dB among the
random 4 receivers combination for the passive
time-reversal.

No. Oombinat‘ion Qf the channels Output SNR
for passive time-reversal | (TR w\ PLL + DFE) [dB]
1 [2348] 17.30
2 [3458] 17.82
3 [3478] 17.67
4 [3489] 17.74
5 [34810] 17.77
6 [34811] 17.66
7 [34812] 17.83
8 [34814] 17.70
9 [34815] 17.99
10 [34816] 17.51
11 [381214] 17.37
12 [4578] 17.37
13 [4589] 17.37
14 [45811] 17.33
15 [45815] 17.46
16 [47809] 17.33
17 [47810] 17.33
18 [47812] 17.36
19 [47815] 17.46
20 [48910] 17.42
21 [48911] 17.45
22 [48912] 17.50
23 [48914] 17.62
24 [48915] 17.63
25 [48916] 17.42
26 [481015] 17.54
27 [481112] 17.41
28 [481115] 17.58
29 [481116] 17.44
30 [481214] 17.34
31 [481415] 17.31
32 [48 14 16] 17.44
33 [481516] 17.43
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