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Abstract: The Doppler effect is a main factor influencing the performance of underwater mobile communication, so it’s
important to effectively estimate the frequency shift for the improvement of the system reliability. Resulting from
non-inter-period sampling in time domain, the leakage error of discrete spectrum analysis leads to reducing accuracy of
spectrum estimation. The satisfactory characteristics of all-phase spectrum analysis are lower spectrum leakage level
and non-phase shift. Simulation experiments prove that all-phase spectrum correction technique has the advantage in
precision over traditional methods. Furthermore, the application of all-phase spectrum correction in underwater acous-
tic communication is studied. The technique is adopted for Doppler estimation and compensation to reduce the error
rate of system. Simulation results show that adopting all-phase spectrum correction for high frequency estimation ac-
curacy improves the reliability of underwater mobile communication system.
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Table 1 RMS errors of different spectrum corrections for

different SNRs
Sk SR FE Mz IRERZE/V AR ZE/)
15 dB 10dB 15dB 10dB 15dB 10dB
0.005 0.011 0.015 0.027 1.053 2.111
1 0.715 2.022 0.016 0.030 5.758 16.11
6.057 2828 0.015 0.030 8254 3231
6.015 28.21 0.015 0.028 6.128  28.62
0.007 0.003 0.014 0.024 1.343 1.092
) 0.530 5.856 0.014 0.028 4.336 15.08
5.402 2498 0.015 0.028 6.909 28.29
5.376 25.55 0.014 0.028 5486 26.00
0.001 0.003 0.014 0.024 0.588 1.092
3 0.530 5.856 0.015 0.028 4.155 15.08
7.621 2498 0.016 0.028 8.643 28.29
7.602 25.55 0.015 0.028 7.635 26.01
0.009 0.016 0.028 0.046 0345 0.607
4 0.014 0.023 0.024 0.045 0.392 0.681
0.014 0.026  0.023 0.043 0396 0.699
0.016 0.027 0.024 0.044 0413 0.770
0.007 0.013 0.012 0.021 0.349 0.607
5 0.003 0.253 0.013 0.025 0.381 2.110
0.003 0.253 0.013 0.024 0.428 2.084
0.003 0.005 0.014 0.026 0.438 0.808
0.001 0.002 0.011 0.020 0.338 0.595
6 0.001 0.003 0.013 0.025 0.380 0.681
0.002 0.003 0.014 0.026 0.415 0.719
0.002 0.003 0.015 0.029 0.444 0.787
0.002 0.004 0.027 0.047 0335 0.587
7 0.003 0.005 0.020 0.038 0.382 0.670

0.003  0.006 0.017 0.032 0432 0.735
0.003  0.006 0.015 0.028 0.440 0.797
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Table 2 Error rate for different SNRs based on different spectrum
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P./%

NR/dB
SNR/d 1 2 3 4 5 6 7

0 351 283 751 242 101 3.03 497
2 295 221 418 156 408 1.12 125
4 241 161 199 967 1.15 025 0.14
6 197 114 0.69 454 021 0.03 0
8 176 747 0.06 190 0.01 0

10 154 3.98 0 0.43 0
12 13.1  2.15 0 0.06 0
14 10.1  0.55 0 0 0
16 7.15  0.08 0 0 0
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