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Relationship of the uncertainty between the positioning and the sound speed in GNSS-A seafloor positioning *

Tadashi ISHIKAWA *

Abstract

We investigated the influence of the variation in the undersea sound speed on the solution of GNSS -

Acoustic seafloor positioning. Our results indicated that the horizontal components of the seafloor position

are almost independent of the sound speed. On the other hand, the vertical component has a region that

depends on the sound speed. The width of this region can be interpreted as the resolution of the vertical

positioning and depends on the analysis method and the quality of the data. Therefore, the dependency of

the positioning on the sound speed can be a quality indicator for the analysis and data.
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Fig. 1. Track lines of survey vessel used in this study.
Black circles indicate acoustic ranging points,
and red diamond-shapes positions of seafloor
acoustic transponders.
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Fig. 3. Difference in seafloor transponder positions
with various sound speeds, without sound speed
estimation. Cross-shapes indicate positions of
each transponders in four directions (N, E, W,
and S), and red circles their mean position.
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Fig. 5. Same as Fig. 3, but with sound speed estimation.
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Fig.7. The same analysis as Fig. 5, conducted at
seafloor site ASZ2 observation point located at
the approximate depth of 3,000 m.
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Fig. 11. The same analysis as Fig. 5, but conducted using only the straight-divided track lines, and only the square-

shaped track lines.
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Fig. 12. The same analysis as Fig. 5, but conducted using only the north-south line, and only the east-west line.
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Relationship of the uncertainty between the positioning and the sound speed in GNSS-A seafloor positioning
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