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A Study on Channel Bandwidth Determination According to
Acoustic Frequencies for Underwater Wireless Cognitive
Networks
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ABSTRACT

It is necessary to make a channel planning providing that we apply terrestrial cognitive network technologies
to the open spectrum of underwater acoustic frequency bands in order to enhance its spectral efficiency. In
this paper, we study the determination of the channel bandwidth required for the channel planning of the
underwater acoustic frequency bands. For this purpose, a mathematical relationship between frequency and
channel bandwidth is derived by employing the frequency and channel bandwidth specifications of existing

commercial underwater acoustic communication systems. Specifically, a linear regression analysis based on the
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least-squares method is conducted by considering a regression model where frequency is an explanatory variable

and channel bandwidth is a dependent variable. As a result, the linearity hypothesis of the regression model,

the normality hypothesis, and the homoscedasticity hypothesis of the errors are adopted with a confidence level

of 95%, respectively. In addition, the significance hypothesis between two variables is adopted with a

confidence level of 95%, and the coefficient of determination is roughly 85.7%. Accordingly, the linear

regression results including the regression equation, the confidence interval, and the prediction interval can be

applied to predict or set the channel bandwidth, as a part of the channel planning.
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Table 1. The specification of commercial underwater
acoustic communication systems.
g Ad | Bl dlo]
Az} ) g | FEE] | EE
Z,
(kHz) | (km) (kbps)
ApppliCon SeaModem 30 10 0.4 2.25
AM-AUV 24 6 5 15
AquaSeNT AD-OFDM-13A 24 6 5 9
AM-D2000 12 6 5 1.5
AQUAmodem 500 29 4 0.25 0.1
Aquatec
AQUAmodem 1000 9.75 4.5 5 2
. SeaTrac X150 28 8 1 0.1
Blueprint SeaTrac X110 8 | 8 1 0.1
Subsea
SeaTrac X010 28 8 1 0.1
Desert Star SAM-1 37.5 9 1 0.15
HAM.NODE 35 2 1.95 7
HAM.NODE 10.5 5 1.95 7
Develogic HAM.NODE 155 9 1.95 7
HAM.NODE 23 12 1.95 7
HAM .Base 525 25 12 10
Microlink 20 20 1 0.078
Sealink C 10 10 8 0.088
DiveNET
Sealink R 275 35 25 12
Sealink S 10 10 8 0.08
Aquacomm 23 14 3 0.48
DSPComm
Aquacomm Gen2 23 14 8 1
S2CM HS 160 80 0.3 62.5
S2CM 48/78 63 30 1 31.2
S2CM 42/65 535 23 1 312
S2CM 18/34 26 16 35 139
S2CR 48/78 63 30 1 312
S2CR 42/65 535 23 1 31.2
Evologics
S2CR 40780 51 26 2 27.7
S2CR 18/34 26 16 35 139
S2CR18/34D 26 16 35 139
S2CR 15/27 21 12 6 92
S2CR 12/24 18.5 11 6 92
S2CR 7/17 12 10 8 6.9
eNode MiniS 34-180 26 10 1 6
Kongsberg —
eNode MiniS 34-40V 26 10 4 6
MATS 3G 12kHz 12.5 5 15 74
Sercel
MATS 3G 34kHz 34.5 9 5 24.6
Modem6 Sub-Mini 26.8 115 2 9
Sonardyne Modem6 Mini 26.8 115 3 9
Modem6 Standard 26.8 11.5 5 9
UWMI1000 35.7 17.9 0.35 17.8
UWM2000 35.7 17.9 1.5 17.8
UWM2000H 35.7 17.9 1.5 17.8
UWM2200 71.4 35.7 1 35.7
LinkQuest
UWM3000 10 5 3 5
UWMB3000H 10 5 3 5
UWM4000 17 85 4 85
UWM10000 10 5 10 5
Subnero M25M 25 16.6 3 15
ATM 11.5 5 6 15.36
Teledyne
ATM 18.5 5 6 15.36
Benthos
ATM 245 5 6 15.36
Tritech Micron 24 8 0.5 0.04
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