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Dependency on the sound velocity model for the GPS-acoustic seafloor positioning '

Shun-ichi WATANABE*

Abstract
In order to detect the dependency on the sound velocity model for the GPS-acoustic seafloor positioning with the
transponder-array constraint method, I reanalyze the data with following sound velocity models : (1) using more
realistic vertical profile in which the sound velocity is time-independent for the depth of more than 1200 m in-
stead of the usual model in which the depth-independent temporal variation is estimated, and (2) using statistical
values for initial sound velocity for the depth of more than 1200 m instead of the observed values. The results
quantitatively revealed that both models cause no significant difference in the relative position within the observa-
tion accuracy. The vertical component of the absolute position, however, systematically depends on the sound ve-
locity structure model. Furthermore, I found the non-linear dependence of the absolute position on the initial sound

velocity as well.
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&, XBT (eXpendable BathyThermograph pro-
filer), XCTD (eXpendable Conductivity Tempera-
ture Depth profiler), &% O° CTD (Conductivity Tem-
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Approximation of sound velocity profiles at (a) MYGI and (b) ASZ2 for positioning. Green lines and red

circles indicate the observed profiles and the approximated velocities at each node, respectively.
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Table 1. Positions of observation sites.
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Fig.2. Differences of each-epoch position by SGOBS Ver. 3.6 from position by SGOBS Ver. 3.7 at (a) MYGI and
(b) ASZ2. Observed velocities are used in the analysis. Horizontal differences are shown on the left side
with standard deviation ellipse. Vertical-northward differences are shown on the right side.
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Fig. 3. Differences of each-epoch position with the SPB model from position estimated from observed velocities at
(a) MYGI and (b) ASZ2. SGOBS Ver. 3.7 is used for the analysis. Horizontal differences are shown on the
left side with standard deviation ellipse. Vertical-northward differences are shown on the right side. Epochs
with large difference are indicated with month/year.
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