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

Shigeru YOSHIDA ™

Abstract

The Hydrographic and Oceanographic Department, Japan Coast Guard (JHOD), has installed an acoustic
transducer on all of its survey vessels (excluding the S/V Tenyo) to conduct GNSS-Acoustic ranging
(GNSS-A) observations. JHOD also installed a seafloor geodetic observation system on the new S/V Koyo
(4,000 tons) commissioned in March 2021 to improve the efficiency of its GNSS-A observations. In this
article, we report on the outline of the seafloor geodetic observation system installed on the S/V Koyo, the
survey method and the resulting relative position between the GNSS antenna and the transducer, and the
result of the test observation. The result of the test observation indicated that the horizontal components
of the seafloor site position observed by the S/V Koyo agree with the trend of the time series estimated
from our regular GNSS-A observations. On the other hand, the vertical component indicated the possibility
of a positioning bias, which would necessitate further evaluation by continuing the GNSS-A observations
using the S/V Koyo.
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Fig. 1. Schematic picture of GNSS-Acoustic seafloor
geodetic observation.
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Fig. 2. Survey lines for GNSS-Acoustic seafloor

geodetic observation.
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Koyo.
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Photo 1. Positions of installed equipment for the GNSS-
Acoustic observation on the S/V Koyo.
BE 1 e (ERE L7 ik 2 B B %8 O Bl
1.

Photo 2. Acoustic transducer to be mounted on the hull
of the S/V Koyo.
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A

Photo 5. GNSS antenna installed on the mast of the S/V Koyo.
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Photo 6. Control and recording devices for the seafloor geodetic observation system installed in the laboratory of S/
V Koyo.
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Fig. 3. Locations of survey points for the relative
positioning.
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Photo 7. Survey for relative positioning of the GNSS antenna to the acoustic transducer using a total station.
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Table 2. Calculated positions of survey points (w.r.t.
the zone 1 ).
#2. FISh7- KM mofE (IRHEHE).

Table 3. Coordinates with ANT as origin.
3. ANT %5l & L7 ERE.
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Fig. 4. Rotation of the coordinates of survey points on
the vessel from the local ENU coordinates to the
motion sensor’s coordinates.
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Table 5. The coordinates of each survey point based on
the three axes of HYDRINS.
5. BEEHIEEE o 3 il 2 FEHEIC L 72 S0 m o0 AR,

Pl X(FEEA + -m) | Y(EREA+ -m) Z(FA'+ - m)
s 7.997 -4.141 31.773
FR.34 19.090 -5.028 20.831
FR.38 16.509 -9.059 20.832
FR.62 0.911 -9.222 20.826
FR.65 -1.706 -9.256 20.830
GNSS 0.000 0.000 -0.073
ANT 0.000 0.000 0.000
ANT—Sm#{FERE 33.024 m

HYDRINS O HUf 3% % & T 1238 5 A5 1E 3
LT ETHIn L7z, LA L adofEstillko
HYDRINS #— % I21%, TD220DIANEIN
EF I oTVADT, AT INLD
Bz 51Ed 5 2 & THIG L7z,

ZOHKER, ANT Z & L7z SOfEx, i
HREFNE X WEHINST T R), LT
=Y (Hfghma7rs ), ETFhmEZ (Fh
M2 7 I A) &Ll E X=+7997m, Y=
—4141m, Z=+31773m &K F 0, FHEEEIX
33024 m CTH o7z, ZOMOREDOFEFIZOW
TlX, Table5 IZ/RT.

5 GNSS BlIE DA EEHAIRE R O i

ANT Ol &4 % GNSS il & & iR 5 720
12, 2020 4 10 H 20 H 03 K¢ 00 43 00 ¥ ~ 04 K
594559 #, 10 H 21 H 01 K 08 43~ 49 ¥ ~ 02 Ik
59 43 59 # & UF 04 ¢ 00 43 00 #> ~ 07 Ik 59 45 59
B (W EZI1E UTC) O, GNSS 57— %
Z A3 L 72, GNSS #ll & o fif Hr 12 1% Trimble
Business Center (BLF TBC) % w7z, f#ATIC
TR pEOE TN, TR (BT AEENER S
940079), AtJuIN 1 (1 ri3F 5 021060),
I 2 (BFHHE 35 1 021061) @ GPS f#
BOHZRD2HW0HT— 5 ZMHH, <A MK
BLZGNSS 7 72T T vy 7+
xtLCPCVHIIEZ @M L, R&IE CHARBNT %
11> 7z (Fig.5).

PR RATIE, PR AT E LT\ 5 o] HEAR
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Fig. 6. Procedure of semi-dynamic correction (available
at https://www.gsi.go.jp/sokuchikijun/
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Table 6. ANT position and residuals obtained by GNSS
observation.
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Fig. 7. An example of recorded acoustic signal.
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Fig. 8. Enlarged received acoustic signal (upper) and
the correlation value of the signal (lower).
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(a) the S/V Kovo.

SAGA_2104.koyo : Acoustic analysis resull
T T

(b) the S/V Meiyo.

SAGA_2108.mueiyo : Acousiic analysis isull
T T
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Fig. 9. Histograms of correlation values of return signal obtained at “SAGA” (a) in April 2021 by the S/V Koyo and

(b) in May 2021 by the S/V Meiyo.
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Fig. 10. Time series of the estimated positions at
“SAGA” from Feb. 2018 to May 2021.
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