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Evaluation of sailing seafloor geodetic observation using the acoustic transducer

on the bottom of the survey vessel “Takuyo” (preliminary report)

Naoto UJTHARA* and Yoshitaka NARITA*

Abstract

Japan Hydrographic and Oceanographic Department (JHOD) and Institute of Industrial Science, the University of
Tokyo have been developing a system for precise seafloor geodetic observation with the GPS/Acoustic combina-
tion technique and deploying seafloor reference points on the landward slope of the major trenches around Japan,
such as the Japan Trench and the Nankai Trough.

In 2008, JHOD installed an acoustic transducer on the bottom of the Survey Vessel “Meiyo” (550 tons) perma-
nently and started the measurement in sailing method for observing more efficiently and precisely. JHOD also in-
stalled the new seafloor geodetic observation system on the S/V “Takuyo” (2, 400 tons) in 2010. It is expected that
the observations by S/V “Takuyo” will be more precise in strong current area and the number of observations by
JHOD will increase.

This report presents the system of sailing seafloor geodetic observation mounted on S/V “Takuyo” and the latest

results observed by S/V “Takuyo”.
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Table 1 The list of the equipments that are installed
on the S/V “Takuyo”.
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Fig. 2 Installation configuration of the GPS/Acoustic
seafloor geodetic observation system on the S/
V “Takuyo”.

Photo.1 The control and recording device of the

seafloor geodetic observation system in-
stalled in the observation room of the S/V
“Takuyo”.
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Photo. 2 Installation of the acoustic transducer under
hull of the S/V “Takuyo”.

Photo. 4 Installation of PHotonic Inertial Navigation
System (PHINS).
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Photo. 3 Installation of the antenna on the mast for
GPS observation.
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Photo.5 Measurement by leveling method for calcu-
lating the position relation between the de-
vices.
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Fig.3 Example of an acoustic signal.

SAGA_2010DEC_takuya - Acoustic analysis result
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Fig.4 Received signal (top) and result of cross corre-
lation (bottom).

SAGA_2010DEC_meiya - Acoustic analysis result
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Fig.5 Comparison of correlation coefficient calculated from acoustic ranging data measured by the S/V
“Takuyo” (left) and the S/V “Meiyo” (right).
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Fig.6 Comparison of correlation coefficient under different oceanic conditions, calculated from acoustic

ranging data measured by the S/V “Takuyo”.
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Fig.7 Comparison of the positioning results.

(Left) The ones measuerd by S/V “Takuyo” and
“Meiyo” relative to the result using “Meiyo”’s
all data at “Sagamiwan”.

(Right) Comparison between the result of “Takuyo”
and the old ones measured by “Meiyo” at
“Sionomisaki-oki 2”.
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