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* Source: Japan Project-Industry Council 1 ?
estimated deposit available value ,
hydrothermal deposit | 750x10%ton | 450x106 ton 0.67 trillion USD ;
cobalt-rich crust 2.4x10° ton 1.1x10° ton 0.83 trillion USD
+ cf.) Japan's GDP in 2016: 4.73 trillion USD (IMF) ' — 1
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— 1 < C-AUV: Cruising AUV (T2 (R E &) AUV)
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AUV(Autonomous Underwater Vehicle) : ZFZ 4
ASV(Autonomous Surface Vehicle) : Bl GE LR RER)

Sep. 2016

C-AuV#01

C-AUV #02

C-AUV#03, 04

Hobalin

ASV for AUV control

dimensions (m) mass (kg) speed (m/s)

3.9x0.65 : PSBP

3.6x0.6 . MBES

3.9x0.65 : MBES

1.2x0.7x0.76 : camera, CTD

4.0x0.58
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Bayonnaise knoll caldera

HUGIN 1000 (Kongsberg, Norway)
100
60
= 40 ! C-AUV #04 HUGIN 1000
g 20 3.9 length (m) 45
-‘g _2.}25:27:5 15:;|q:23 15:3|y(‘| 15:3|2:15 16:33: 4)/"1’;33 08, /ﬁ’;g-a‘; 15: 3ls 01 15:39p7 15:40:54 { b L B () Gt
\ /| Y2 - \ [ [ A ( 540 weight (ko) 650
_:2 e R VA U““—J v \ [ v \\ 3.3 max. speed (m/s) 31
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time

80 max. pitch (deg.) 50
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increased efficiency <

enhanced robustness
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+ L.E. Parker et.al (eds.), Distributed
Autonomous Robotic Systems 4, Springer, 2012.
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behavior control
schedule management
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sequential’launch:and surfacing
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principles and rules

ENfRAREAN BL -BE -MEREHRA BLEERSHTHA :::

NMRI




ik
» 8 ZAUVE BFE A I 24E L= E AfuE i
YIVF - LAY —(Multi-Layer )i

B4y ay (8B DEEAUVIZEA
*Ezﬂ%ODEM’E’éﬁ%IJ%’JT%)_EC,$J:'=F"ﬂi=%§l J:é“*"%lljé’fﬁﬁxl"é%l 3‘%)

& .\‘ W ; ' - :’ ‘: "'E 3
T IO e T ey B AR
- C-AUV#01 '~ 1 et & (bl z
N (O #ol bottom queuing @ ’0 @5 ? Barge | i .
e <A g =

0 A |
1Sm C—— _QEMO_() #02 surfaces  launch ‘ i Zo . 4 T
‘*’Y #01 surfaces ! 1 ! S O EEAE
' - ,

{ Q@5 359/

L. A

A C-AUVHO2 1.2
#02bottom queuing  138°52.1"

(until 13:36)

C-AUV#01©
double-layer navigation

stratigraphic cross section (C-AUVOl)
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level vehicles trouble response

communication fail * ASV position keeping
positioning fail * AUV supervised by support vessel

* recover ASV

abnormal control - AUV supervised by support vessel

emergency surfacing * recover AUV

* launch 2 working boats
emergency surfacing - working boat#01: recover AUV 1
* working boat#02: capture AUV 2 and wait

* launch 2 working boats
emergency surfacing - working boat#01: recover AUV 1
- working boat#02: capture AUV 2, watch AUV 3 and wait
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1] 2016 | 9 25 BiiAlE @) O @) 2 34 HER

2| 2016 | 9 25 BN o) O @) 2 52 HER BEHEE
3 | 2016 9 26 Bz O @) @) 2 46 HER

4 | 2016 | 11 29 | KEEN O O @) @) 7 42 &

5 | 2016 | 12 2 nNE® O O @) 6 47 RE BEHEE
6 | 2016 | 12 3 REFN @) O @) 0 15 30 &

7| 2017 | 9 11 BiiAlE O @) 3 2 HER

8 | 2017 | 9 14 o 90pey o) O @) @) @) 5 18 HER BEHEE
9 | 2017 9 15 Bz O (@) O O O 7 17 SER
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