2A2-003

RN DGR AWV “Tuna-Sand” 124k %
BE - NERBER S ZAHILT S OBMAER

Hovelling Type AUV “Tuna-Sand” Dive Surveys

on Smith Caldron in Izu-Ogasawara Ocean Area

O 1E Wl thth CGEKR) E o ' CGEXR)
IE Y& B (EX) /B E— (KDDI AFZ2FT)
e 58 (MEPEAArgeRT) & 75 (HRK)

Yuya NISHIDA, the University of Tokyo, ynishida@iis.u-tokyo.ac.jp

Tamaki URA, the University of Tokyo
Takashi Sakamaki, the University of Tokyo
Junichi Kojima, KDDI R&D Laboratories
Yuzuru ITO, Ocean engineering research, Inc.
Kangsoo Kim, the University of Tokyo

We have been working on survey system by AUV troop to extend survey efficiency during one cruise. This
paper reports about dive survey system for AUV troop and observation results by hovelling type AUV “Tuna-Sand”
in KY'12-13 research cruise that Izu-Ogasawara ocean area was observed on October 2012. “Tuna-Sand” dived three
times and total diving time is over six hours in the cruise. “Tuna-Sand” took over 170 pictures of Smith caldron see
floor in first dive. “Tuna-Sand” navigated along serpentine course during observation, because periodic current in sea
floor is strong for “Tuna-Sand”. Diver survey by 3 AUVs include “Tuna-Sand” was success in second, but
“Tuna-Sand” had CPU problems and emergency surfaced. In third, “Tuna-Sand” could not observe for lack of time.

Key Words: AUV, Image observation

1. BIRER

TS E O YA AR F KIS, BUKSLER 72 & OFRMIIRS
ABUNA RL— RO VX =&, AECH 3
EOEWERNETIHEL, TOE L DEIFEEICIAFHEIC
SAAL TS, T OWREER % IR > TEIT 5
7w, FZEHELIIEATTEMTE, RERERHRHELEL
L7ZaWEERMES 2R >~ F(AUV : Autonomous Underwater
Vehicle) DAFSERHZE 24T\, MR OFEM 70 B8 21T > T
5 [1]. L2 L, AUVIZEZBH#BHIFESITWL, FT T
TR AUV ONLEZ IR T 5720, i ETANFICER LT
WBDONBIRTH D . FEHPILH BN AUV 2B 5
VNGB D720, 1 EORETIZ1LED AUV LOERTE T,
RERITARNPDDD M EBIEH TE TV,

RONT=Y >y 7 XA AEHHERT 20, F85 6138
BO AUV ZRIFERL, MEEFRABN X5 AT LD%E
& B EIT > TV D KR TIE, FEH 50T -o72 2013
10 A E - DNEFRIR TIT o 72 3 B AUV D[RR
(KY12-13 #FFEMiE) D > A7 LEE L RN Y 78 AUV
“Tuna-Sand” [2,3](LAKE : TS)DEMIAHEIC OV THET 5.
KY12-13 OWFFEHTHFIC BT TS 13 3 BHL(AF T 6 FEELLE
EOIT 72, 8 1 EHUE 170 BLD 2 I A A NT FIROBRR
T, 52 WML 3 B O AUV [FIRFREBICHT, &5 3 IBiaE
WL 72 b O OFHEHFROWRILASEAL LT 72 O WG BN T & 72
Mol=. AFETIEEICE LMo RIZO VTR RD.

2. BMBRESRTLA
2.1 7ks8) 58 AWV “Tuna-Sand”

Tablel & TS DOMRE, Fig.11Z TS DAME L BV 11T 5T
WAIEE DN E &R . TS (X EEBIC 2 DOBIM, Fkiz
CPU A — KCME MEM 5% & (INS : Inertial Navigation
System) & ¥l L 7= B #R, T U T 0 AL A U BEME K
MLTZ 2 DOBEMBREEED, LEFN 1.0 OFBERY =

Table 1 Specification of “Tuna-Sand”

Dimension 1.1 x0.7x 0.7 [m]

Weight 278 [kg]

Maximum velocity 1.7 [knot]

Maximum depth 1500 [m]

Duration 8.0 [h]

Actuators Thrusters 220 [W] x 4, 100 [W] x 2
Battery Li-ion battery 50.4 [V] 18 [Ah] x 4
Sensors INS, GPS, DVL, Depth sensor,

SSBL
Video camera, Digital camera,
Profiling sonar

Observation devices

Wireless-LAN .
INS (in control vessel)

e Ballast 0] vessel

Camera

Profiling sonar DVL

Battery vessel

Fig.1 General arrangement of the “Tuna-Sand”
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Fig.2 Dive observation flow of the “Tuna-Sand”
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Fig.4 System of AUV troop observation

AWFFETIE, 3 B0 AUV Z[FFFREE S 5729, Figd IR
T LD RS, Figd IRT L) A AT AL
72. AEa & AEf (X, IEIERILUY = RA V MEBRBLAENDS
EEECTBE) L) DYEERE 2B L, TS ISHBEAT 2 M7
L7e N OISE 2R 5. AR T, STEMIX ABa & AEf
ZiBGE, MEAME L, LEIS U TEEBE TR EED.
Z DM, TS XM OBEND 720, BT A IZHE L7
SSBL M4 CALE & i L, i al(E CHE = BB
WAEXD., BT AL, FEBERE CKEMRMLOMSE
TSITIED ZENARETH D, AWM AT LI, Figd IO~ T

HNLERIERLBERD N T v AT 2 —% — N EBAFAET
%7z, GPS ReflZ HWTHKEZMT XA IV T2 RELT
W5,

3. RIRINT TIEROBEHFALE
J:ua@7/])€fﬁgﬂ L/f;'lj( /Cﬁ}ga' d\%ﬁ@ﬁlﬁ

31°27.00°N, 31°32.00°N, 140°00.00’E, 140°06.00’E @n’ﬁ%‘% fx
MCHENIZAIAD LT FEOFHAEEZ TS T{To72. A3 A
HNVT T OBITIHEBICELS, IAVTITEROKNE S X
5.0x6.2[km], 7K7ZEIL 800~900[m] TdH 5. HATFEH .G
31°30.50°N, 140°2.90°E, 7% P EHS % 31°30.50°N, 140°2.90’E,
BT A 31°30.53°N, 140°2.93 JELIZERE L 1 B O
HHEIT-7-. Fig.5 2 31°30.39°N, 140°2.90°E & J5s5 & L7 TS
DOBEREERTE LTV oA RA > Fard. KaE/RThHn
5i5t,@ &ALT#E%V?%&T@W TS %, FEIC

20[m], PEIZ 40[m]fEEEH &4y, B SRz THAT L
TuW-. Fig.6 BT OBEREE L T = A 1% v NERT.

BUNAE RO AHNC TS X707 7 A4V v 7 Y F— DT 44T
5 72912 100 FO AR % ARG 4 BE O[deg]) i S5 (Ll L 72 A3

No. 13-2 Proceedings of the 2013 JSME Conference on Robotics and Mechatronics, Tsukuba, Japan, May 22-25, 2013
2A2-003(2)



250

Original point: Tr:ajectory
(31°30.39', 140°2.9') ~-Way point
200 x Diving point
= 150
.g rl ) ation
E k
_%’ 100 1 X
— R
Reaching the bottom
50
Surfacing point
0 frctrrde
-150 -100 -50 0 50 100 150 200
X axis (Longitude) [m]
Fig.5 Total trajectory of dive 1
170
Original point: < Trajectory
(31°30.39', ~Way point
165
5
E
£ 160
&
|
=2
&
-
155
; End of observation
Watting
150 i

30 35 40 45 50 55 60
X axis (Longitude) [m]
Fig.6 Trajectory duration observation of dive 1
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Fig.7 Position error duration observation of dive 1
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Fig.8 Heading duration observation of dive 1

Fig.9 Picture taken by “Tuna-Sand”
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