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A study on statistical characteristics of time-varying underwater
acoustic communication channel influenced by surface roughness
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ABSTRACT: Scattering by Sea surface roughness occurs due to sea level roughness, communication performance
deteriorates by causing frequency spread in communication signals and time variation in communication
channels. In order to compare the difference in time variation of underwater acoustic communication channel
according to the surface roughness, an experiment was performed in a tank owned by Hanyang University Ocean
Acoustics Lab. Artificial surface roughness was created in the tank and communication signals with three
bandwidths were used (8 kHz, 16 kHz, 32 kHz). The measured surface roughness was converted into a Rayleigh
parameter and used as a roughness parameter, and statistical analysis was performed on the time-varying channel
characteristics of the surface path using Doppler spread and correlation time. For the Doppler spread of the surface
path, the Weighted Root Mean Square Doppler spread (w0, that corrected the effect of the carrier frequency and
bandwidth of the communication signal was used. Using the correlation time of the surface path and the energy
ratio of the direct path and the surface path, the correlation of total channels was simulated and compared with the
measured correlation time of total channels. In this study, we propose a method for efficient communication signal
design in an arbitrary marine environment by using the time-varying characteristics of the sea surface path
according to the sea surface roughness.
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Fig. 1. (Color available online) Sea surface rough—
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Table 1. Communication signal information for each
bandwidth,

Bandwidth (kHz) 8 16 32
Modulation method BPSK
Symbol rate (sym/s) 5,000 10,000 20,000
Symbol interval (ms) 0.2 0.1 0.05
Symbol number 20,000 40,000 80,000

Communication sequence

Information
sequence

3.6s

Guard
02s

Probe
(LFM)

Training
sequence
04s

0.05s

Fig. 3. (Color available online) Communication signal
frame in one bandwidth.
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