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Technical Terms

UMV: Unmanned Maritime Vessel AT

USV: Unmanned Surface Vehicle ¥ £ ANIEEH

ASV: Autonomous Surface Vehicle ¥t BEFEH

AUV: Autonomous Underwater Vehicle B2/ ANIFEH

ROV: Remotely Operated Vehicle iRfRiRit T 8 A EE#




Scope

SIZE
o R—rHALXDEEAITHR (Pleasure boat class)
APPLICATIONS
« FlZEZE (Scientific research)
o EEIERE AR, BEMBIEE. ERFAEEF (Commercial)
HOW TO USE
AR R 7HA—2 (Stand alone)
B8 L CHREBIE TER (ASV carried by a support vessel)
BHIEEHEORFHER (ASV and underwater vehicles)

E=fmigHt - B EM1T (Autonomous or Tele-control)




Drone Ship

Rolls-Royce
$938JkHELEDONSE LE
EDHIZIZE T, TETEL.
IRIEFLEHDLGWNEREREE
LTHRFES

http://gigazine. net/news/20160323 rolk
royce-future-shore-control- cefitre™ :




UusSVv

Practical use of an USV

Sea Hunter/ DARPA
EHEEHE T, ERQXMEEREDT-
OIZFHE, 2EMDTAMETITD,

v 40 m, 135 tons

v' 12 knots

v 70 days

v  Sea State 7

£1 8 7K (Launched in Jan. 2016)
s BEE (Fully autonomous)

L—AF R—ZXDEZER; IEBEEE (Obstacle avoidance based on a
RADAR system)

EEFEI R EY (Under constant monitoring)
T AN P T HIEI R T—2 302 5% 1E (A makeshift cockpit) i




1998%

Uusv
An USV In Japan

MNABHA Kan-chan

Observation of aerosol and
phytoplanktons
Cruising and fixed-point operations
v 8m, 3tons
v' 3 knots
v' 10 days
v' FOMA/ Wide star

20134

E AV TR A— @ KB F M ( Launched in 1998)
INXERIZELVEFRERAEHIZTEANEA

ENLRBEFE —RERES TOREE=ZRILY

(Radiation monitoring around the Fukushima nuclear power
plant since 2013 )

http://senlab.oi.u-tokai.ac.jp/kan/kan-index.html




~7 b 24
130 kg = o : \
Ocean Aero _ o

700 kg 40m, 135 tons
IHI, B A Sea Hunter/ DARPA

Waveglider /
Liquid Robotics

Roboat/ MIT & Dutch universities C-Enduro /ASV7




Boat size UMV = ASV/USV

3.5 tons 1.7 tons
C-Worker / ASV Mariner/ Maritime Robotics

1.8 tons DELPHIS / 3 tons
MES and University of Tokyo Mainami / MHI and JAMSTEC




AUV

ASV-AUYV applications




Why we need underwater vehicles

&R EA% Development
of resources

SUXZ &) Climate change
IR15 & Environment
&L B Inspection in
port and harbor

pHE -

Fisheries

BEIRILF—

Ocean energy

i1 Carrier




USV-AUV
Topics of USV-AUV

EU, USA: F EEAMUSYDRFEIOTHIERBAES TR

Stage shifts from development to product commercialization.

RE: ASVDNNAAZ=T7THY. B LEEAEDIL—ILIEYZFHIR(2016/3)
UK started rulemaking of UMVs in March 2016

ROV, AUVDEEL B FICAUVTHIEIZ 24T E (2040F 121X 1kHEZ)
ROVs and AUVs are in demand in USA and EU.

FEIFBEEMZETCZRGREICISAZRZTRRAT
China invests heavily in development of marine infrastructure including an
underwater base.

fEEZEDRARYMEX, EREREICAY., EZEHEVED
Robotizaton of land and air vehicles are in practical stage and legislation has
moved forward.

—ABAXRE FLEEAROFRACEINFAEIENTNS

Practical uses and development of UMVs in Japan are still behind compared
to the world 11




Japanese Market of Ocean Industry

AL o
Surface Underwater

203k /4 HEER/E

Now (20 trillion yen / year) (Multibillion-yen / year)

?
- RX-BIEX fishery

?
> My e, : :
31X marine transportation '$ %{ﬁ[ﬁ% fishery
FHEE ol stock B ERE (k)

harbor improvement

BERBAVUT
ocean energy maintenance
AR7\A methane hydrate

BIEILYEIR ocean resources

B ZE{® harbor improvement |

Domestic ocean industry market is small
- overseas deployment and/or market creation are needed **




ASV relays AUVs’ information

1,600 ~ 2,400 m




JANAVEY A\ UAV
ASV-AUV operation

ASV, AUV

operators
ASV

operators
enginners

€Az
e




Pipeline inspection

Sonar
Laser Scanner
Camera




Creating bathymetry map

The AUV is tele-
operated with the ASV.
The mother ship
performs the other

B works.




Observation of crustal movement

guasi-zenith
satellite

ASV %

Acoustic
positioning

Transponders

Application areas of the system

v BEMMZRZEENEE  (Observation of Ocean Crustal Movement)
v BREZEE: (Ocean Resources Exploration)

v £WERE: (marine organism Investigation)




Technologies Improvement needed

=PRIt~ < UI/F( Tele-operation and MM-I/F)
B{Efin;x (Autonomous Navigation and Guidance)

4L (Positioning)

fth 5 2R 28 & 18722 [B]58% (Recognition and collision avoidance)

) IR (Energy)
{EEE 1% (Reliability)

m) GPS-INS-Doppler velocity meter hybrid navigation




Regulations

w— L %5 N

B ETZE R

The Act for Preventing Collisions at Sea is the most important.
B EPORYFOL— LY TIEE T OBERNES

It is important to reflect views of fisheries cooperative
association on the rules.

N, MERETOERK?
What will be the significance of the operations in the open sea.

M OE s e D BT ZEm B S k1T 7

How do you avoid collisions?

i. B &2 (Automatic recognition)—> Probability of misjudgment?

i. 1=[@EER (Tele-monitoring) = Mandatory twenty-four-hour
supervision?




ASV

Toward the realization of ASVs

Regulation
RS RERED
Hy 8

Standardization
& Test sites
2 DEAEAE

1& 51| 75 BR L) #8 A

individual actions

Market
(FEAEHELN
BUT

. RToov LK
Practical

applications
of ASV/USV

Technology

development

E&f. KfEH
Hy#H

Commercialization
D REM
HNERHE

) EEBAICEBH— LTS

Unified actions







