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Measurement methods for the local tie between the GNSS antenna and transducer (ATD offset)

in the GNSS-A seafloor geodetic observation”
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Abstract

For the GNSS-A seafloor geodetic observation, information on the relative position from the GNSS antenna

to the transducer referenced to the axes of the gyro sensor (antenna-transducer offset; ATD offset) is

required to convert GNSS antenna position to transducer position. Typically, the ATD offset is measured

by the ground surveys at the dock when the GNSS-A system was equipped to the vessel. However, the

measurement methods were determined based on the environmental conditions and constraints at the

time, so they vary from one survey vessel to another. Therefore, in this study, we compile, compare, and

evaluate the measurement methods used by each vessel to consider future measuring strategies.
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Fig. 1. Schematics of GNSS-A observation. Adopted
from Watanabe et al. (2020a)
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Fig. 2. Definition of the ATD offset vector. Adopted
from Watanabe et al. (2020a)
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Photo 1. Marking on the dock floor below the
transducer reference point for S/V Meiyo.
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Photo 2. Leveling between the dock floor marker and
the center of transducer plane for S/V Meiyo.
Adopted from Kawai et al. (2009).
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Photo 3. Height measurement between the dock floor

marker and the center of transducer plane for
S/V Takuyo in 2010.
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Photo 4. Angle and distance measurement for S/V
Takuyo in 2014.
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Table 2. Measured ATD offset values.
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—— EHAER
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AV 1. 889 -0.765 21.281
(RO () -1.458 -0.749 31.245
¥ (Kekigk) 2.652 -0.695 30. 955

BE 1.535 -1.279 23.677

[r2pEd -0.767 0.801 28.895

SEHE 7.881 -3.988 31.815

HE 7. 945 -4.239 31,773
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Watanabe et al. (in press) THiE & L7z ATD
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B, T I BBV RV, SHROEESLEL
Zx5. TWRE] RO THEE] 1220w Tidta%k
T =8 W3 ) HEEMEOF LR 25, Forward
HINZZENZN+5 cm KO +2 cm FEEE O SRHH
YN RE Sz, —J T, Rightward JF1aicix
AEAZTNIEC TRV, [HiE] I22o0W T,
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Table 3. Statistics of difference between the estimated and measured ATD offset.
32 3. GNSSA B2 S5HEE SN2 ATD + 7 & v b EEHIKE R & OZEOHEHME.

e N Forward Rightward 5

i i hfE [m] 759 [m) BERE (m) isfE [m] 55 (m) BERE [m) Ll

sn3482-001 0.058 0.058 0.012 -0.003 -0.004 0.014 278

BAE snl5181 0.048 0.048 0.018 0.001 0.002 0.013 368

sn3482-002 0.055 0.054 0.011 -0.003 -0.003 0.011 26

FRE CREkiERT) 3482A-001 -0.288 -0.289 0.009 0.025 0.034 0.023 27

e Rk () 3482A-002 -0.270 -0.268 0.012 0.037 0.040 0.012 28

3482B-G0006 -0.246 -0.243 0.009 0.026 0.025 0.013 11

— sn3482-002 0.026 0.027 0.018 0.010 0.012 0.013 197

snl15109 0.023 0.028 0.017 0.001 0.001 0.015 190

- sn013639 0.012 0.012 0.005 0.003 0.003 0.007 12

i sn016207 0.009 0.008 0.019 0.003 -0.002 0.027 86

S G0002 -0.011 -0.008 0.014 0.004 0.003 0.014 32

K G0003 -0.014 -0.014 0.014 0.028 0.025 0.020 8
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