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Installation of seafloor geodetic observation system on the SV “Kaiyo”

Yuhei AKIYAMA™, Naoto UJIHARA ™, and Hajime DAIMON*

Abstract
Japan Hydrographic and Oceanographic Department (JHOD) installed an acoustic transducer on the bottom of the
SIV “Meiyo” (550 tons) in 2008 and the S/V “Takuyo” (2,400 tons) in 2010, and started sailing measurements
for more efficient and precise seafloor positioning. JHOD also have installed a new seafloor geodetic observation
system on the SV “Kaiyo” (550 tons) in 2012.
This report presents the new system mounted on the S/V “ Kaiyo” and the results of test observation.
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Table 1 List of the equipment installed on the

S/V “Kaiyo.”
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Fig.2 Situation of installation of GPS/acoustic
seafloor geodetic observation system on the
S/V “Kaiyo.”

Photo1 Recording device of seafloor geodetic obser-
vation system installed on the S/V “Kaiyo.”
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Photo 2 Installation of an acoustic transducer on the
bottom of the S/V “Kaiyo.”

Photo 3 Installation of a GPS antenna at the mast of
the S/V “Kaiyo.”
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Photo 4 Installation of a motion sensor, PHotonic Iner-
tial Navigation System (PHINS).

Photo 5 Measurement of the distance between the
acoustic transducer on the bottom of the vessel
and the GPS antenna at the mast.
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Fig.3 Example of an acoustic signal.
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Fig.4 Received signal (upper) and the result of cross-
correlation (lower).
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Fig.5 Comparison of correlation coefficient calculated from acoustic ranging data measured by the S/V
“Kaiyo” (left) and the S/V “Meiyo” (right). M02, M03 and M04 show the identification codes of the
seafloor stations.
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Fig.6 Comparison of the positioning results by the
S/V “Meiyo” (left) and the S/V “Kaiyo” (right)
relative to the result using all data of “Meiyo” at
“Sagami-wan.” See text for detail.
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Fig.7 Time series of the estimated positions at the
seafloor reference point “Sagami-wan” from
December 2010 to September 2012. Each
marker shows observation by the S/V “Meiyo”
(red), the S/V “Kaiyo” (green) and the S/V
“Takuyo” (blue).
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