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Installation of seafloor geodetic observation system on the S/V Shoyo '

Yuhei AKIYAMA™ and Yusuke YOKOTA*

Abstract

The Japan Hydrographic and Oceanographic Department (JHOD) installed an acoustic transducer on the bottom
of the S/V Meiyo (550 tons) in March 2008, the S/V Takuyo (2,400 tons) in February 2010, and the S/V Kaiyo

(550 tons) in March 2012 and started sailing measurements. JHOD also installed a new seafloor geodetic observa-

tion system on the S/V Shoyo (3, 000 tons) in November 2012 for more efficient and precise seafloor positioning.

In this report, we present the new system mounted on the S/V Shoyo and the test results through the comparison

with the results obtained by other S/Vs.
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Fig. 1. Schematic picture of GPS/acoustic seafloor
geodetic observation.
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(B z1E, HEM, 2006 ; Sato etal., 2011).
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Table 1. List of the equipment installed on the S/V

Shoyo.
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Fig. 2. GPS/Acoustic seafloor geodetic observation
equipment on the S/V Shoyo.
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Photo 1. Installation of an acoustic transducer on the
hull of the S/V Shoyo.
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Photo 4. Control and recording devices of seafloor
geodetic observation system installed in the
S/V Shoyo.
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Photo 2. Dynamic motion sensor, PHotonic Inertial
Navigation System (PHINS), installed in the
S/V Shoyo.
BE2. [HE] OV v 4 0HRIIRE S NB R
¥ (PHINS).

Photo 5. Measurement of the height of the acoustic
transducer from the ground. The measuring

Photo 3. GPS antenna installed on the mast of the S/V

S)izgy 0. I . point was placed just below the center of the
GE 3. |—_H”($J DA MR S GPS T v transducer while the S/V Shoyo was dry-
77 docked.
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Fig. 3. Example of an acoustic signal.
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Fig. 4. Received signal (upper) and result of cross cor-
relation (lower).
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Fig.5. Comparison of correlation coefficients calculated from acoustic ranging data obtained by (a) the S/V

Shoyo and (b) the S/V Meiyo.
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Fig. 6. Comparison of the positioning results at “KUM 1”
by the S/V Kaiyo in May 2013 (red) and the S/V
Shoyo in July 2013 (green). Solid and open cir-
cles and diamonds show 5-set and 1-set re-
sults, respectively. The reference is the 5-set
results of the S/V Kaiyo.
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Fig. 7. Time series of the estimated positions at (a) “KUM 1” from January 2010 to July 2013 and (b) “SAGA” from
August 2010 to July 2013. Blue, red, and black circles and green diamonds show observations by the S/Vs

Meiyo, Kaiyo, Takuyo, and Shoyo, respectively. Green dashed lines show the occurrence of the 2011 off the

Pacific coast of Tohoku Earthquake.
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