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Abstract

The Japan Coast Guard started using Autonomous Ocean Vehicles (AOV) for oceanographic observations

in 2016 and has greatly improved its operations from then on. For example, it has established a recovery

method based on its survey vessels and found an effective paint to prevent marine biofouling for long-term

observation. Recently, it has succeeded in the acquisition of precious oceanographic data in the near center

of typhoons and Kuroshio Current. In this paper, we provide an overview of the Japan Coast Guard’s

efforts related to AOV operations and present some results of our observations.
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Photo 1. Autonomous Ocean Vehicle (AOV).
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Photo 3. Attaching lifting rope to the side lift point of
the AOV.
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Photo 4. Lifting the AOV’s float.
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Photo 5. Dropping recovery device along the umbilical
cable.
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Table 1. Arrangement for the AOV recovery (S/V

Meiyo).
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Photo 7. The result of the hydrolysis paint coating
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(observations from September 2016 to
February 2017).

BH.8 N4 %271 v ECO ®BAER (2016 4F9 H ~

2017 4 2 H#1).

EREREWHHTBW L 72 A 427~ ECO %
Jiti L7245 H (Photo 8) T& 5. sk 53 Al i}
&, AR O & B CRITER & KIS
ERAVHEIRT ADBIRCTHR SN BETH S
(JkRd, 2011). WA AEIRBIIGTE»S SHS A
THY, /N4 F 21~ ECO % %A L7z AOV ik
frEWH LR, FIAEL T THREOART
HY, HEWY THHICBRET L LB TE .
WIZNy 7)) —ORBEREB[EBEIORRTH %
7%, Fig. VIZFEEWR AL VE R4 12



Tomoya MATSUNAGA et al.
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Fig. 1. Charged amount in the AOV battery observed
in Sanriku offshore from July 2014 to December
2014.
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Fig. 2. Charged amount in the AOV battery observed
in the west of Amami Oshima from September
2016 to February 2017.
2. 2016 4F9 H225 20174 2 HICEEREW /T
B L7- AOV O .

11/25

5 FRGIERBICE T - BUE A&

i b2 B89 5 AOV I GNSS il 52 25 18 % 2% i
L, BRI o i A3t L BEE 70 & T 72 i)
MM ORAZ LTS, Bll7T—5EE4 )Y
7 AR AL CEE LT 525, GPS LI ¥
Boig &4 ) T AEEEOTIZEWZ L h, Y
VY LAEENGPSEFICTHLTT— 7 BiEg%x
LTWe, BETHBEZAE TS REZHEC
DTHNT 5.

AV AMEFIE 70— MLERG D S 3R X
nTHy, 22 rxduie Lz LoMisg 100 BN
B RIZLTWS. GNSS 7 ¥ 7 FOfLED
Bt LCid, 7u— b S HEkicikiE 3
LZLLRDN, WRTHT VT F a2ty a7
DT IR OSBRI D 20 W EIZHLD A1
LI ThHsbH (Fig. 3). 72, GNSS 7~
7+ OfRERZERMEEZ W2 T, EoEE
ZHTT VT FEL THLEPDHL. L,
TYTFEELTAETHPOLA) VMG
ZFAHZLERY, TORFFETOY 7T HK
DUEERL, Tay 7ONEELTET VT
DT EIEFAE BUS T 220, T ¥ T F DIKEBIZ
TBIIE > — IV 2R 2 72%%, #E L& v 2
FMUTTIEITEWRYYOREL#ITL-0, &
Wy — NV RziisZ&& L7 (Photo9). &5
W27 v T EZEROMIC, REDOREROES
VY NI UTB ) v FT AN =AY

IO LESORESIEE 00 HLLGNSS7 o T IE

LABTDGNSS7 U TFH6E AUV I LESRIEEM

Fig. 3. Influence range of Iridium signal and the
mounted position of GNSS antenna.
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Photo 9. GNSS antenna with electromagnetic wave
shield (yellow part).
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Fig. 4. The analysis results of GNSS data acquired by
the AOV “Torafuku2” (2017/1/16 6:00 to 23:00
(UTC)).
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Fig. 5. The analysis results of the GNSS data acquired
by the AOV “Torafukul” (2017/6/18 0:00 to
23:00 (UTC)).
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Fig. 6. The analysis results of the GNSS data acquired
by the AOV “Hotaruika2” (2016/11/15 0:00 to
9:00 (UTC)).
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Fig. 7. The analysis results of the GNSS data acquired
by the AOV “Hotaruika2” (2017/5/31 2:00 to
23:00 (UTC)).
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Fig.8. The observation systems for speed and
direction of wind in the weather station.
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Fig. 9. The passage route of typhoon No.17 (September
27, 2016) . Blue dot and arrow show the position
of the AOV and observed wind direction,
respectively. Red dots and pink circle indicate
positions of the typhoon and its storm area.
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Fig. 10. Maximum wind speed, average wind speed,
wave height observed by the AOV “Anoma”
and the maximum wind speed according to the
typhoon position table (provided by Japan
Meteorological Agency) for typhoon No.17.
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Fig. 11. Wind directions observed by the AOV “Anoma”
for typhoon No.17.
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Fig. 12. The passage route of typhoon No.18 (October
5, 2016). Blue dot and arrow show the position
of the AOV and observed wind direction,
respectively. Red dots and pink circle indicate
positions of the typhoon and its storm area.
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Fig. 13. Maximum wind average speed, wind speed,
wave height observed by the AOV “Torafukul”
and the maximum wind speed according to the
typhoon position table (provided by Japan
Meteorological Agency) for typhoon No.18.
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Fig.14. Wind directions observed by the AOV
“Torafukul” for typhoon No.18.
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Fig. 15. An example of AOV circuit course setting for a
typhoon.
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Fig. 16. Current velocity and direction of the Kuroshio
observed by AOV.
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Fig. 17. Charged amount in the AOV battery observed
in the west of Amami Oshima from June to
October 2017.
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