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Greetings

The vast ocean that engulfs 70% of the Earth's surface plays a pivotal role in the planet's life support system and
serves as a bountiful reservoir of food, energy, and minerals. Despite Japan's limitations in land resources, its exclusive
economic zone provides abundant opportunities for utilizing the ocean's benefits to tackle critical issues, including
energy supply and the acquisition of resources that are inaccessible through conventional land-based means.

To ensure the sustainable use of this vital resource, a deep understanding of the ocean and its intelligent exploitation
while preserving the environment it is crucial. As pioneers in Japan's engineering sector, our department is devoted to
addressing such challenges and has been making significant strides in ocean research. These include the use of
underwater robots and the loT for ocean observation, the marine environmental impact assessment using numerical
models and data science, the exploitation of marine renewable energy and seafloor mining using systems engineering,
and the development of autonomous and unmanned systems.

As our work progresses, we believe that new ocean industries will emerge, and our department's young members will
lead the way. Our faculty members are at the forefront of ocean technology research, both nationally and internation-
ally, and in addition to our Kashiwa campus facilities, the University of Tokyo offers a diverse range of research facili-
ties on other campuses, where students may have the opportunity to go on ocean expeditions with research vessels.
Even brief periods of research and study in this privileged environment can be an invaluable experience for life. It is
our students who will lead Japan's and the world's future by unlocking the ocean's potential, and our department is
committed to maintaining an environment that fosters this goal through the tireless efforts of all our staff.

BAARMREEEN Sk
=

Department Head, Department
of Ocean Technology, Policy,
and Environment

Ken Takagi

03



04

*gl&a’ E Hg Aim of the Department
N B30OFAERLICHADAIEMPBREZZRREE DD BENEZDRHPHBEIORIRIEICFSETD
HE - MAGHZEILTHIE.

To establish academic and research programs that lead to the development of new ocean industries and marine environments, of
key technologies for ocean utilization and conservation, and of ocean policies.

B EERMBERICGEL . BFERMAR - BEIRLF—FA - BERERE - B¥BRERFOZHEZED.
FEXRBREZVPBIRGHAICIIBELEFIEEEREZFH> T BEMEBROLE - EXIRE - RIERE
DRBUCHEMTERIAMZERTHIE,

The program acquaints students with ocean technology policy, marine resource development, marine energy utilization, marine
environment conservation, and ocean fundamentals. Laboratory exercises and ocean observations help students to acquire high
level skills. Graduates are expected to contribute to the creation of ocean policies, promotion of ocean industries, and conserva-
tion of marine environments.

BE - IAOAE

BERMREZERE. #ROICGEELDDHDIRINF— - B - REOEFRPERLE EMIKRBRDIRIERFE
gaﬁ?*‘é BEPERLERINERELIBILZHER. BEERALAMIELHISAREZICHATI-HOHEMH
#ELTLET.

The department promotes research and education that lead to finding solutions of global environmental concerns such as climate change
and shortages of energy, resources and food. Marine environment plays a pivotal role and therefore, its utilization and preservation is key.

Academic and Research Programs

Course and curriculums

BARMRIREON) X215 LICDOVT
7J I}*Jsh@ﬁﬁ Curriculum designed to cultivate

B XZRHVF215LTERDSERDHDBHFHM
NDENEBHLET.

In depth skills in ocean technology fostered from the
basics in the graduate school curriculum.

B R TERT B0V EMME- EFRE- RERH
LAFNEEBRLET.

International, practical and state-of-art skills to play an
active role in the world.

B #HEKRRICHBLEN-BUR-ER-RIEORHHL
HfEzEHLET.

A comprehensive view of technology, policy, industry,
and environment necessary for social implementation.

B ZhH50BFEAMICHEL TR LHETDHE
BOBENEEMRLET .

Ability to handle advanced technologies necessary to
lead the future of ocean utilization.

BB ELDBFRM

Fundamentals of Ocean Technology

Fem B BIE T

[RBRFEME
Metocean fundamentals for Engineers
FRRANE
Marine Hydrodynamics
RSN
BATIRS 25 LMk i T e i

Ocean Utilization Systems

7OV TR RD R NER

Special Lecture on Project Management

Advanced Ocean Technology

EERMOMRER

Social Implementation of Ocean Technology

BEARTA IR LT
Marine Robotics and Sensing
BFRRET I
Marine Environmental Modelling

BET—AYAIVA

Ocean Data Science

E 51 et 1

Practical exercises

AR G- HEEESR

Theory on Ship Propulsive Performance

EFR MRS R RN
Special lecture on experimental
methodology of ocean technology and

SRR SRR emviconment
Special Lecture on Ocean Technology, 3§5¥;§?ﬁ}%iﬁ$ju 917 I\I, o

Policy and Environment ) .
Project on Ocean Technology, Policy,

s Sl d Environment
REE¥RREETOIS e \
Brazil-Japan Collaborative Program on EFEERES

Naval Architecture and Offshore Practical Exercise on Ocean Industry
Engineering

ﬁ!}d)ﬁﬁk Research Groups and Laboratories

. iﬁﬁ?iiiﬁiﬁtﬁff-ﬁlﬁl Department of Ocean Technology, Policy, and Environment

I BERMNBRESE BEERI AT LERE

Ocean Technology Policy Ocean Industrial Science and Technology

I BERERD AT LERE I EBIFERIXINF—TI25E5
Marine Technology Devices and Smart Systems Ocean Resource and Energy

BEERREIZSET

Seabed Resource Development

TEREAT DR b -E ABURY - BRIBURV Z 2L TCRRICHT BEREZBBL I EEIXAETIVORE - EE(LERS. ZTDOICBBEBES LU

BEEHROBMNEEREI AT L ERFEE, CCS. KRG ZHA BE EDBANERITOMRZTD,

Our aims are to develop policies, propose new business models, and foster innovation and industrialization in the following future technologies:

highly-efficient ocean and sea bed resource development, low-emission maritime traffic, CCS, and ocean space utilization. Costs, benefits,
human and environmental risks are evaluated.

O BEFRA AT LFFREE

Ocean Utilization Group

— - = Y=g Tm =N ) ST SRR SEIEIEIES Z‘Al"‘ﬁﬁ!}
N 1| gl 24 = I EERET TV IRAENH BERIRS AT L
1 z)ﬁl¥£§ﬁ§lﬁ£*(;§@ Marine Environmental Modeling and Synthesizing Marine Environment Systems
cean Environment Grou —>.
. | SREENRY A%
Applied Physical Oceanography

BEOFAPRREAMDERREDHIC AN B EZEHNIHE L. BIIEBEEREFRT 5. T o RIREAMLILEFHROORER{EZ T 7ML,
AT HIETRERCENES A T LZBET S,

Our aim is to reinforce decision making for ocean utilization and marine environment creation by integrating current scientific knowledge and
develop value-added information. Environmental impact assessment system will be established to accelerate environmentally-conscious
ocean development through modeling of the standalone and integrated marine environments.

MEIM LS S, ) 4 T R4S I BEVE—MEIUTERT I BRTSYNT =LY AT LESH
® 'ﬁ'¥t///71q-"§@ Ocean Remote Sensing Underwater Platform Systems
B - BERERCATLESEF
Underwater Information System
BEIRDBREBRBROBEDS LYYV T ERMERET B, EERIMEAERIDO S D 11585
Our aim is to advance marine sensor technologies for the ocean surface, ocean interior, and sea bottom. Our professors are jointly appointed
with the Institute of Industrial Sciences.

Ocean Sensing Technology Group I

%= Y EIN BEARRHRAUZHH TUETFRIF ARSI

o 'ﬁ'¥m%ﬁ%/ZT‘A"§E I Marine Environment Observation Climate Prediction and Its Application

Marine Research and Development System Group

ARETIEBRONTVRRBHTORA ARHERTOYI1L -3V GEDKREBL T ARRGEFERA V21— aVIC L2 MKRBRENRVES,
() B PR RAREIE & DB HEERE

Our aim is to engage in global observational and simulation research through unique opportunities at Japan Agency for Marine-Earth Science
and Technology (JAMSTEC) using their extensive ocean observations and simulations. This is a joint program with JAMSTEC.

i, % 'I‘E L] *i T — z Urgent issues and social demand
IS /0N B—

BRI RRR RERID

Safety and security

BEFRICED
ANBEFRED
(b EFRERD
Bl

Ocean utilization leads

to the development of

A o
El‘%g}% BKRU * new ocean industries
E?EL&_’ , and strengthens the

survival of human
International Collaboration  [& beings
& Bridging Industry and 9

iﬁi%@t%é%{%i%gui%% Academia
BiREFRF
¥EIOIS L.

&F - IRILF— R #

Resource and energy Food resources

LR
BERIIIRISF S I

Department of Ocean Technology, Policy, and Environment

W !
afull ] n
S 2
HE ORI R L RE SR A Y
ocean utilization and new ocean industry
BFERIATLF S5 il EERIRETUVIRER
Ocean Industrial Science and Technology /E/%$%-£ﬁ] Marine Environmental Modeh;g and Synthesizing
BEERIRILE—T% BERE K Predi
Ocean Resource and Energy Marine Environment Systems

s o3, = ) Ocean = aa
EIEER VAT LR Technolo SREEYES Brazil-Japan Collaborative Resource rich country
Marine Technology Devices and Smart Systems 9y Applied Physical Oceanography Courses, Marine Technology

BRERHERETLS folicy Forum

Seabed Resource Development
Ay :
FRLEEEE
=, —_
BEVSAT IR
Internal cross-cutting
organization Ocean Alliance

Global environment

IXF—Bfa%m L

Improve energy self-sufficiency rate

ARG

Sustainable food supply

%ﬁg*ﬁ'fiﬁt Basic technology

BEEREER RS

Ocean Information Systems Collaborative lecture / Donation course F 5

o ~ )3y~ )iy = SBIF 7o - 2 : R 95

gin{{?mott‘&%ééjd; aﬁf&iﬁ!ﬂﬁﬁﬁj Its Application ! " . 1 ‘ Elﬁo)fglﬁ i\

BRTISYRNTIF—LYAT L SERIEIE e W A Revival of Satoumi
HE-H3R .

Education / Research ) B sé RS

Underwater Platform Systems Marine environment observational research
- - g | Disaster prevention and mitigation

CO=2;:REREIL

COz concentration stabilization

BRERBERV AT LZ for the Arctic Ocean

Underwater Information System
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OTPE students enjoy the lectures that cover a wide range of topics. The research

is generally conducted with the advanced equipment. Fantastic opportunities of the
field works are also available.
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i TAKAGI
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agi@edu.k.u-tokyo.ac.jp
?
B IR R FE T

Ocean Technology |Policy

RO EEZ MAEDRE LIS DB FRMDMARAZTLEFICRELTVIT,

We devote to research and development of the ocean technology that is the key for future
utilizations of EEZ, and we are sending out our messages to various circles.

FBDEDAKRREEZIIEEIKILRPC XZ > NA KL —RREDERP LI F—DHFEENPHMONTWEY . £ X RS
FE. WM BAREREDBAIXNF—DOREFICHF A TEXRY, EHICHEARBERLZEICFHBITNE. RPED
BHERRENICOEIR TEET,

AARZETIE. INSDOEJEEMATEHDEEEEL THRIUISE2/-0DFEERMBRELE - 5T HIEZBIZEELT
WET . BERMBER CRODBERIEINIFEORDORERDFMERELURKODREFATHIETT  ZDHDIC BFH
MCRAT 2MEMARZESITL. BERDFEMOREEZTOREORETFALET .
BEAEMICIEUTO3DOMEEITNET .

1 BRRE
2 FERDBRS AT AICET D5
3 Crew Transfer Vessel D1AE

BE.BAREERFFEZSELFTEADTIERILZL,

Itis well known that resources and energy, such as sea-floor hydrothermal deposit and methane hydrate, are
present in EEZ of Japan. EEZ can be also utilized for natural energy conversion, such as wind power and tidal
and ocean-current energy conversion. Offshore aqua-farming can contribute to increase of self-sufficiency in
food.

Our laboratory aims to present a technology policy for industrialization of these marine technologies.
Prediction of key-technology in the future is most important for making the effective technology policy. This
can be achieved only by studying typical marine technologies, finding key technologies and predicting future
aspect by ourselves.

Specifically, the following three themes are studied.
1. Ocean-current power generation

2. Offshore wind power development system

3. Performance of Crew Transfer Vessels

Please note that Prof. Takagi will not accept students.

Image of ocean current turbine

Future test site in Singapore Model test in a towing tank

Ryota WADA

MH BOK %z

1 / N r_wada@edu.k.u-tokyo.ac.jp

IR AT LSS

Ocean Industrial Science and Technology

MUVWLEFERIAT L] DHERREHELET,

System Innovation and Social Implementation for Ocean Development.

BEPBITRZIXINF— - BRORBAIMRORT I vIILZERT BIE BN TFOELRSMERARAELEDIC. R
I EER T B[ EEL DRK/DPBETT . AMKETIE NEEEOS VEFRIRICE O TEMIL - KRBT D
BERFEET AT LELTRA MICRBFERS AT LORIKICKOONZDEK - B - #8E - FEEEEMNICRD -
BITBHIETAIN—2aV&MRY DI EEBNELTVET  FICEFRE TIEESFORMERZI) ANGHHRE
R T CEDPBRTHY  BFTEEERELBDD. T —RY A TV APMIEBRE 22TV AT LOBRAME
FRECMESEDIMIVETICMUBATOET . BEMARINY7EL T MfEnXECCSY AT Al KIKRIEHIS AT
LOBFTRET —SBBETTINONA ZHRME . BFRE AT LR BFOV AT VI ARG AT — - RED
BHRRRBENDOIAFTIVA YT —TE [IRBROMETH - EERROECDREICIRIBATOET,

*CCS: CO2 EIR-frHE

Commercialization, together with further technology development, is inevitable to secure sustainable
ocean development with scale. Our lab aims to accelerate innovation by managing the complexity of ocean
development systems under socio-technical uncertainty through systems approach. One key strategy is
systems innovation by integrating cutting-edge technologies from different fields and applying them to ocean
development. We focus on the fusion of ocean engineering, our core competence, and new technologies, such
as data science and sensing systems, for its sound application in the harsh ocean environment. Specific
research topics are Offshore CCS with CO2 shipping, ultra-deepwater drilling, bayesian grey-box modeling,
offshore system design, offshore logistics design, dynamics of subsea line structures, subsea engineering, and
metocean research.

*CCS: CO2 Capture and Storage

MzEAWHRECCSOaYET
Concept of Offshore CCS with ship
transportation

REFBZERAUCERES®RA
Drilling anomaly detection based on Convolutional
Autoenconder

R B N1\ 2
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Hideaki MURAYAMA

PRI e Bz

murayama@edu.k.u-tokyo.ac.jp

BFEEBR AT LERH

Marine Technology Devices and Smart Systems

RAE - BEEFHRE - REOREEELD
1BEY) - EnE - ORYPOFMICISHEEEZIERLTVLEET

We are developing technologies which enable vehicles, robots, and infrastructures to work
efficiently and reliably in the ocean space.

EEICBIT X - BEBOBEL - HRRC. HEZEDB VR - RAERIR - IHET 27D Feimikiia i) A 7cikas -
Rl —2avIIMA . ENOEME LIS AT AOREICRVBA TOWET MREERD T RYNT =T DBRY
MEL TR0y VICE O TREBSAVIRRICES § DAMBIEES AT LAFAY =R AN F Y EFEFNET AT —H
AT I TFHICR<BVBIRESANE SODICBNIENRDRIBEEINET AT 7(NERVCERE DREDE> > >0
BT R - N THRIBEZ R U\ /o2 Bl IR Z R OV B EM R IR DM ICIUEA . S LRIt CEE DK
HONDBFHERS - MAADIED AZEHE - FEEXE. T ORYMOBBRZERL TVET AY—NANTTFVYD
BAICLDH BB FIBEMORIEDPBEIRTTY .

We are developing marine technology devices and integrated systems to form smart structures, in order for
autonomous systems and decarbonization in marine transportation. A smart structure with sensor networks,
processors and actuators has an ability to know the conditions of itself and around it, and to adapt them in real
time for more efficient and safe operation, as a human being with nerve networks and a brain does. In addi-
tion, lightweight and strong structures/actuators enhance the ability. We are studying on fiber-optic sensor
networks with high accuracy and resolution, diagnosis/prognosis techniques based on inverse analysis or
artificial intelligence, and lightweight materials/structures made from carbon fibers to apply them to not only
offshore structures and marine vessels but also aircrafts, space vehicles, infrastructures, and robots. Our goal
is to create novel technologies for ocean exploration based on smart structures.

" -

Shape Se

by Optical F

MM EEE AT LDIZHDT I A VM DORFE
Digital Twin for Smart Ship Structures

Shape sensing by fiber-optic sensors (smart cables)

Shinichiro HIRABAYASHI

MERR o —RD s

hirabayashi@edu.k.u-tokyo.ac.jp

BEEEIRNF¥—I¥725H

Ocean Resource and Energy

BRI RIVF—REPHEKIRIZREOSRICRII TF# L UEFFIA
BEIAT LOBREITOTLET,

We propose new ocean utilization systems as solutions to energy, natural resources, and
global environmental issues.

AARZETIIRBEETONELIHLVER - TRLF—OREEZBEIRLSELRNGER - SR BEEREE R KBX
EWSITEEEBAERN I F—ORAHICHIFT MR HRNEMEFFEOP TITOTCVET L RBERERHARER
BEEREEFBLIERRTADHKE S AT LORRICDOVWTEMRZITOTVET JEFEENREIRIILF—PERHAR
ORBICEFETOYIINRET HEEHIC. FOEBERDTIHBRFMBAREEZEL TOFHEBED DR RFI
ZX0mRhEEE) (VIM) IKRARRIEEH O BEIR (VIV) ABRFEMEFERE T VN T4 — LEMTHARICHERVEA
TWET,

Aiming at developing new types of resources and energies with small negative environmental impact, our
laboratory conducts researches on realization of ocean renewable energy such as offshore wind, ocean
current, tide, thermal, wave, and solar energies that are now being actively investigated in the world. We also
perform researches on development of natural resources and natural gas storage system in the deep ocean.
We propose technology demonstration projects of ocean renewable energy and ocean resource, as well as
developing state-of-the-art core technologies of offshore platform such as motion response and vortex-in-
duced motion (VIM) of floating structures, vortex-induced vibration (VIV) of underwater line structure, station-
keeping, and material characteristics.

EMW7 RNV Z N RX—BZ R ¥ LR
(@)

FELEVAYRTF—LICBFBMERAA—Y WEFONFERYI2L—YaY
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Yoshihiro KONNO
/\ Y, == S 5
SR Fih B

yoshihiro-konno@edu.k.u-tokyo.ac.jp

BESEMRIESY

Seabed Resource Development

Toru SATO

ik Bl 5%

// sato-t@edu.k.u-tokyo.ac.jp
f

BERIBETY VI REERT

Marine Environmental Modeling and Synthesizing

KK FBREROFEARSHAEZBRELET g - (B3 - &£RE - £12 - tSEZNETIVEREL TRRZEH.

We realize the sustainable development of seabed resources in the deepwater environment.

BEICEZHRRIXIF— Y EYERDPFELET LY
L EDELIIREFBSNTOWE LA RIBICHML /2EFR
BEEROAAEDIEICENITAEORRICKEZLERT S
EPTEDTLED,

e BDOMRETIE RKRBEEROFFH AR ER
R BIED TARBPHERNZBLCOBEERONRA LB
EIOYAT LAOBRRAGBEEREM O BEE R
IS g BIRIEREEHE - EF MM ETOET Ko HAELR
MOXRBIEERL . EEFEEERDICHELE T XX NT
FL—REOXKRBEEROEMBILERIET EEOICBETA
DCOMEERE CBEMAIRMESO/MAFAREEED TOEX
ER

Various energy, mineral, and biological resources exist
under the deep waters; however, most of them are rarely
tapped by human beings. Environmentally sound and
economical development of these seabed resources will
contribute to the prosperity of human society.

To realize the sustainable development of seabed
resources in the deepwater environment, we conduct 1)
study on genesis of resources and ecosystem in the deep-
water environment, 2) development of production tech-
nology for seabed resources, and 3) environmental impact
and economical evaluations of seabed resource develop-
ment. In addition, we emphasize the practicality of
findings and promote cooperation among industry,
government and academia. We advance the commercial-
ization of seabed resources such as methane hydrate and
greater utilization of the deep sea, such as CO2 storage in
the subsea underground.

AU TRESEPHEORAWEZFEL TVLET,

We are developing computational models of environments using physics, chemistry,
and biology, etc. in order to predict environmental impacts and construct public acceptance.

AMREZETRAIMEBRREORHGFEFEHELLZANS AT LD ETMEYZBRRICIHARZITOET . ZD7HIC
RIBREOYIE - (LF - £RFNTET VI ELOETNOOMENMICEIDRBEFE T AT AT LR  RIBUATI R A
MOFIRICEDHEMABRBHR S AT LOBERETV. EORBERAN S AT LADEY A ZEBEHZEOTEATVEET,
AFEXIRIFCO2 BF - BEMPITEDRIBFZEFTM. XL NARL—NEBRBHRBIRROMFE. HA/NANL—bDE
B - AERET VT NARL—NERWZCO2 B ITE BFEMAD CO2 FETTILORECEBFRRT ZATF
VI ZHDE ERINEDIRFED HVET .

BEAEBRTEIF2024FEMAFLLURIGELZEEZELELADTERLIIZZ0N,

Our researches are aimed to form concepts of environmentally harmonizing systems, which coexist with
natural environments for the global sustainability. For this purpose, we are developing computational models
of environments using physics, chemistry, and biology, etc. Then these models are synthesized into simulation
systems in order to predict environmental impacts and construct public acceptance. Our research interests are
CO2 storage in the deep ocean and in subsea underground, biological COz2 fixation, formation and dissociation
of methane hydrate, CO2 geological storage by hydrate, the effects of CO2 on marine biota, and offshore recov-
ery of floating marine plastic debris.

Please note that Prof. Sato will not accept Doctoral student enrollment after October 2024.

10°
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Shigeru TABETA

Z3H X 0z

tabeta@edu.k.u-tokyo.ac.jp

BEFREY AT LERH

Marine Environment Systems

A AFFIAZRIRT I IC. BFHRIEDREPHER BN
HRRZZCRENE 7 ITO—F THRZITOTLET,

Holistic approach including environment, ecosystem, and socio-economic perspectives for
sustainable ocean utilization.

e - BERNLREFZEFMIL FRAELS
=RV BIcDDEFFREEDD/EDICARPIRT
T AMEECTE BERBOFNBYBFREDR
£ - BEICHT2ZROED . AR R PERRATE
EXETBDIEDIC EEBDHEEREEZZRBLT.Y
- AR - HEEELREORRDOBFRIES A
T LEDHEHA T 27 DMRETOTCNET . BIR
BIICIE B FF BERMOBRIBRZEPHERENDE
Z0OFR - FHMORFEHORREBEICKSEIRE L
SR RRICRERRT SR 77 OB FRIEH
BXHR CNOERBITAIM T 272D DERRET P
HERFETNORRBEEZMATRELTVET,
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ERROVIIL—YaV (BEROBEETIL)

Ecosystem modeling and simulation ( modeling of fish behavior )

The comprehensive and strategic environmental
assessment is indispensable for promoting marine
use to realize a sustainable society. We aim to
analyze and evaluate marine environment systems
from the viewpoints of physical processes, ecosys-
tems, and social systems considering the interac-
tion of land, coastal zones, and oceans. Main areas
of laboratory research are; environmental impact
assessment of ocean and coastal development,
restoration and management of coastal environ-
ment and fishery, marine environmental problems
of rapidly developing East Asian countries, utiliza-
tion of deep ocean water to enhance primary LN _
production, modeling of marine ecosystems and e VA

socio-economic systems to analyze these prob- o s LETs ﬂﬂ;ﬁﬁ“;ﬂ
lems, and so on. impnE s

BEREBEDICHDKEEYI1L—F

Fishery simulator to vitalize coastal fisheries

Tsubasa KODAIRA
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Takuji WASEDA
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waseda@edu.k.u-tokyo.ac.jp
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kodaira@edu.k.u-tokyo.ac.jp

I RiBFIRFE R

Applied Physical Oceanography

BOTELZHSKEIINIE, BEERTDHERLFIEL,
hZERFEFOFALFZICHRATNSEFBRZRILLTVET,

Sustainable ocean development cannot be achieved without a strong knowledge of the rele-
vant physics. Our mission is to better understand the mechanisms and processes that affect
the ocean and to make use of this knowledge in ocean utilization and protection.

EFEMIEFZOFR . TR B TO RN R Z TEMNICERN TR B GBER B LR Z M AIC FAIE
PEAIMR A TEKE BETTINZERLET . FONIZMBZEENICHEET A EISNA (TNMEBRCFAZT—
K —/N—*DOIEBIICEEL SRADOHAT.BAL R F—DORE X R ORKFIRIL A EEBIELET R
NHEERDEM P t— U TBRETEOHITOTVWET SERERCTRE T 2B TORE BK - BFEHEER. BT 2R
B BEERET CORSUE SR RBEER. & EHROER=RITIYE TRE2 T HIBOFAICHRE L ET . /8F
BHRZMREMICIBWVCATAZENT—ILTY,

*http://www.todaiww3.k.u-tokyo.ac.jp/nedo_p/jp/websgis/

The principal objective of our research is to intelligently utilize the ocean based on a good understanding of
its physics. To further our understanding, we conduct field observations, laboratory experiments, and numeri-
cal simulations. Facilities available to us, to collect these results, including the Hiratsuka ocean observation
tower, large experimental wave tanks, and supercomputers. Applications of our research results include ship
navigation, feasibility studies of marine renewable energy and disaster prevention. Furthermore, our
constructed ocean information such as wave and ocean current energy data are made freely available by our
user-friendly data server (*). Wind fields over the ocean have been also studied through the wind challenger
project and support for national sailing teams.

*http://www.todaiww3.k.u-tokyo.ac.jp/nedo_p/en/webgis/

KIBIRBIRAKIE

K TEONIAUREZ R T 2 ROR NBURREDAIEERFZ

(2018EH5 W) Handy wave buoy FZ (RRENICRESNICERAE)

Waves propagating in the ice-covered Arctic A wave-tank placed in a low-temperature
Ocean(Mirai cruise, 2018) room.
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Ocean Remote Sensing

I ERE

VE—MEVYVIICEDBHREANE
BFBERRIRILF—FIRICEHAT SHAARRAREZITOTVET,

We have carried out research and development regarding sea surface remote sensing,
and ocean renewable energy.

BHIIEICEHL COVET . EHOREITBARICKE.BES
FBKBE MPRESEIETT P —RICBEEHOKRFIE
BEMREZRTBREBR BREEDRMUCRRINET . BF
ICTFET A2 TCOOLDIEERERNOFEZZT CERROEITE
LETBFILRIBFREGEIET DEIADOIRE)  ZOFE
M T HEIAITRELET MARETIE VE— I 2T
IC&DOER B LR GBEKALRIKREDBEOMIRIRRDE
BCFAEBEY R OKFIRIRBEY R EDBFBEMICHIT DK
RERNOFEM RS BRAE BFBEr e T+ —FH
AT LOMERREZITOCVET MEEFEEM. BERRT
B EF RARH . ABEMBIHICH VT L —SICRSBEBA T i e Examoies o Woves i Sea e Measure
SATLROEBFBEREIINF—FBAS AT LAOMERAREE R
KA EREREITOTCVET,

E2hend

R

Location mmmummmm

The ocean has always been in constant flux. Cause of
ocean fluctuation vary : sea surface wind, sea-level
pressures, seawater density, and topography. States of
oceanic fluctuation are generally represented by flow such
as ocean current and tidal current, and waves that express
sea surface configuration. Everything in the ocean drifts and
oscillates under the influence of waves and flows. Ocean
engineering starts from understanding oceanic fluctuation
and eventually assesses their influence. Main areas of the
laboratory research are measurement of sea surface physi-
cal phenomena such as wave, wind, sea level, and sea ice by
using microwave pulse Doppler radar, dynamics of floating
and underwater line structure, and development of ocean
renewable energy systems. Field experiment of remote
sensing of sea surface by using microwave radars, and R&D
and demonstration of ocean renewable energy utilization
systems have been conducted at offshore of Hiratsuka city
in Sagami-bay, Namie town of Fukushima prefecture, Kuji i -
city of lwate prefecture, Monbetsu city of Hokkaido govern- Bt e
ment. Systems

Power Plant .
. Port X
HIIIIMM 45 WW (Wave Hesght 1.5m) ¥ § .
Feathues mnmmumm«mmmc
with westical layout ram-type hydraulic cylinders (VTC) The
Warve-Rudder is compaosed of stesl and rubber piates. Tha wave
energy reflected by o wall is Lsad in addson 1 the incident wave - ]
.engy

Toshihiro MAKI
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maki@iis.u-tokyo.ac.jp

BRI YT A—LI AT LERE

Underwater Platform Systems

REMDORTAIR. T—=IYLITIAICELD
BRBIERITSYNI 3 —LOAIFEMZEERLET

We develop new platform systems for underwater observation based on the latest robotics
and data science.

[EARBEBRBEDT —22R_J5FRELTEAN - BREOTSVNIA—LEFEEN TOWET  AMRETIIERER
BHROARY N (AUV) ZR/DOICOERRZEREDRY b (ROV) PERAR—NASV) BEAT —>a>EW2/c T oY T4 —L0D
BEICK BB RBET YN 3 — LYV AT L RELET  AUVORBRETEC 2T 71— 3V IC K BRI
BHE BREBEO 7L IAVALICIA VEERB ST ERRE - AW IEEMTEBRME V2N RT T 7
M ELTRELET —ROBTFEICVAE T HMEMB T 7/0—F 2TV ET  REETHRO 7O TIMIE EE
AUVORERERFE BEAT —>3a>EDEEICEHDAUVORARMFEEIAMAUV KFRRO—=2)ICE5E3HE
BIRBFEOBREYOBEIRA - BIFFEAUVICESEK - KT ORAFEZFIHVET .

Autonomous, unmanned platforms have a large potential to obtain data about the vast ocean. We seek to
realize novel underwater platform systems to reveal the nature of the ocean. These systems will realize
wide-area, high-accuracy, and long-term observation through collaboration of multiple platforms such as
autonomous underwater vehicles (AUVs), remotely operated vehicles (ROVs), autonomous surface vehicles
(ASVs), and seafloor stations. Some of the ongoing projects are as follows; collaborative navigation and forma-
tion control of multiple AUVs, long-term deployment of AUVs based on seafloor stations, low-cost AUVs,
autonomous detection and tracking of marine life, and under-ice observation.

KiBERERAUV MONACA
AUV MONACA for under ice survey

BEFEBRHRDOAUV HATTORI(E) 8LUEETTBUTTORI(H) BEZ{T<AUV Tri-TON

AUV HATTORI (left) and ASV BUTTORI (right) during a sea AUV Tri-TON following the seafloor
experiment
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B BIRIGERY AT LERE

Underwater Information System

AR BRI EEFERIRY AT LOREIEDTHIC/HBEH
IS5y I A= LDREACT—I VAT LICHAT HHARZEITOTLET,

We conduct research about underwater and seafloor observation technology and the sophistication of
marine information systems through the development of data system and sea surface platforms.

21HHREICAY B DHEZREBEROBEEN REOBRDEALL—F . BF BEOEACZDIREFR
DBEMADPRBEL THRSNTOVET BKOBR BEREOBER. BF - BEONUEBRIL. AICEDEER ERFEP
B ECERICEHDAIBRTHY . BREDPOBEERBRINEDKOOSNTNET . AMAETIE.UAVPRZHEDF
A BEFR R MAHARM R I IO TRIEDBE R BRRIEAM TN B ORIFEHAEM L ONCE DER
ABRMOEN. T2 AT LORBE HEOFAERPEEAICETOMARAZTOTCVET  FRICHDLOIRUAV
BFEAIRBRCL — Y —ICEOBERECBEOBBEAM DO DREVARE REOBFICHITHER - EEBEITOTL)
EXI®

In the 21st century, the density and transmission speed of information surrounding our society has
increased, while the underwater and the seafloor observations and the sophistication of the information trans-
mission remain issues. Underwater information, seafloor topography information, and underwater/seafloor
positioning are closely related to our daily lives, resource development, disaster prevention, etc., and
high-speed and high-density information collections are required. In our laboratory, by using UAV, aircraft,
satellite observation, next-generation measurement technology, etc., we are conducting research and devel-
opment about high-precision seafloor positioning observation technology, bathymetry measurement tech-
nology, underwater environment measurement technology, aggregation of observation information,
construction of data system, and satellite utilization. We are also conducting actual ocean observations and
experiments, such as UAV ocean observation experiments, satellite positioning with lasers, and actual observa-
tions for the precise seafloor positioning, as shown in the photographs.

BEHMREBDENCHAVSNSBER

Seafloor stations for seafloor positioning observation

UAVIE BRI ORERDIR T

UAV ocean observation experiment

BEL—Y—REORBROKF

Experiment of satellite laser ranging
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BFRIERIZERH

Marine environment observational research for the Arctic Ocean

R LIC &> TREICEITLU TV S ILIRBEDiBIK
RUBFMERNERIEE(LZASHICT DMAZITOTLET,

We are investigating environmental changes of sea ice and physical oceanographic condi-
tions in the Arctic Ocean, which has continued at a rapid pace due to global warming.

ERBOBFRIEOEAC K ITBKORRLBD L HICRE(LD
ROBERIMED—DELTRLHMOENDLDICBROTE L AMEET
W AR BOBFRIEORADEREZODERE . EICEAMFIEDD
BOMICT HZEZBRELTUV S B FHIRMEMI A5 IPHED
BIKARICKDIRBERE ALRBOYIE CFRIFEOR A EEFMICES
ABBIBE ZIREATRAEFIEET 5. &2 REETL TV 2ILRBED
RIRZCDREBRDHATORBRCER T 1 2BOERAZTOIE
T BFORRINEAT —2%B2EDNTED. INODERIT —X%
fEITT 2ETOBKPRFYERBEOTIRERCDERSERHLSNICL.
INBDEAERIZRITBF-BK-ARBOERLR 7O AZRERT
B FARBODBIKE T OB ZAT /2O DEMBAFKOED TL\D,

Changes in the Arctic Ocean environment, typically shown as
unpredictably rapid reductions of sea ice in the Arctic Ocean, are
well known as one of the most remarkable evidences of global
warming. The overall purpose of our research is to elucidate the
status and trends of ongoing Arctic Ocean environmental changes.

Observational cruises of R/V Mirai and icebreaker under interna-
tional collaboration project enable us to collect unique and
high-quality data of physical and chemical oceanographic proper-
ties. We can also collect year-long time-series data by mooring and
ice-drifting buoy observation at key areas of ongoing Arctic ocean
environmental changes. Based on the analyses of such observation-
al data in the Arctic Ocean, we investigate the “status and trends” of
changes in sea ice and physical oceanographic conditions and the
important processes among atmosphere, sea ice, and ocean, which
play important roles of the Arctic changes. Developments of obser-
vation methods in sea ice region of the Arctic Ocean are also investi-
gated.

L

i3 ==

SEEHERTAFOMR T A5 W\ 12 & 2201 6 FEALITEME
R/V Mirai Arctic Ocean cruise in 2016

JEiREICE (T BCTD/HRAKEA
CEEHIRFRZEM T35 0\ 20094 B L D)
CTD/water sampling at 79N during R/V Mirai 2009 Arctic cruise

elar naght Modnight 1o Pl night

Solar radsation

B O EEEDZEHE L DRAE

Schematic of seasonal evolution of the Arctic Ocean
stratification (Thorsteinson et al,, 2017. Chapter 3 Status of
natural and human environments. In: Adaptation Actions for a
Changing Arctic: Perspectives from the Bering-Chukchi-Beau-
fort Region. pp. 39-88. Arctic Monitoring and Assessment
Programme (AMAP), Oslo, Norway.)
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SR P AFIRRAAE D EF

Climate Prediction and Its Application

FDORVRIRIFRZRIET DI,
SURFAEZDARARZITOTNET

Climate prediction and application researches to provide the best climate services to the
society.

SUERBELOKUERRIE. HRICKERFEERIELET . FHH R T A—OFEMOMICEH. BARPT > 7 DKRER
DOMIFEBEFRAT DTN =—Z3, T Z—Z3BEEPA URNFLAR—NIRREVOLETRMEE—NOFEZZITE
T COBBRUERREDRIEMENDBREER LT RIS LB BDRADPSBTFICOILATERB &8 AT —2%k
M ARKUBEFREETT VMV TMHEL TOET . ZORBIEE TT VL BFPREROREYIEEEZERMICHEIR TS
R TR PRYEDTERSET AT HENTEET . BERBOU N BT EEIERT HFICNA. [ERBDORTE
BEANOHEBERNDEOLMADENTT . [IESBFICHITD/NRRBIEZOEEERIEBFERMEDOTAICENTD
ERRRTHAHEDPU TR BFEREEICEVTHERIRVET .

BENNTREFEEEZELEEADTOERIZZN,

Climate variations and change have huge impacts on our lives. Japan and most parts of Asia are influenced by the
seasonal monsoon variability and the interannual climate modes such as Indian Ocean Dipole, El Nino and EI Nino Modoki.
Our research objectives are therefore related to understand the physical and dynamical processes of tropical oceans and
atmosphere, to predict climate variations on time scales of months to years, to understand the mechanisms and to devel-
op evidence based climate services for the society by utilizing Al/ML. Besides data analyses, we rely on the computer
simulation results because of data scarcity in large parts of oceans. Our state of the art global ocean-atmosphere coupled
models not only simulate ocean and climate processes accurately but also predict climate fluctuations at long lead times.
In addition to the understanding of climate impacts on societies, we also aim to study climate impacts on regional ocean
processes. The inter-relation between climate and small-scale ocean processes is not only a key to ocean and climate
predictions but also important for sustainable management of marine resources.

Please note that Prof. Behera will not accept students.

Cokd Summer, 2004 Extroma Heat: Mock El Nina~~ 2004,5 memm]
Dipole, Hurricane _ | o tha entine workd, including Japan,

Extreme events and their relations with tropical climate variations.

SWRETEMEL AT LERBTEIT I I1 /%

Development of Digital Twin for Reliable Systems in Ocean
ML T BYE  Professor Hideaki Murayama

BLEENXCBFRAREXADY AT AIF BEMEPIRRFLICEOL O TETETERMADDITLOTOVRT . EREEFICEKY
BLUWBROHBRBEEDS<BOITVET . INODIETTEEEDET LKW EMPERDEZEDN S EOTNERT A
EHZREOSL ERICBTIRRBRELTETDHEEL TT VALY AU PRABER TEIEINTOET,

TOBINYA D EF REERICE T ST/ DOIOTICSOTELONDBEREOEIC Al F—2EEMZRANTY A N—ZRER
ICREODREZBRLERFOIOBET N EEVETREMTT T IRV A VLT IREDIREZIEEL . LW IERICHKFKE
FTRITDIEDPIREICRD /D KURRICRIL /R 2 TRMIERLRBRREDFIREICRVET . AWM TIE M F ERHFEELE
OB LEE - BFREICEDIEES - BEYDOT DY AV RREBEL. . Y ERWEZ AU TEM - T —REEFERICES
REEHEERAM - T2V A VS AT LERRT B/ DT YN TA4—L-SAS" DIRRFHFEICRWVIEA TOET .

The transportation and development systems in the oceans are becoming more complicated due to emerging novel
requirements with autonomy and decarbonization. Severe wave and wind occur more frequently due to climate change. These
increase the uncertainty and make operation difficult. As a way to reduce the uncertainty and support the operation, the digital
twin is attracting attention in various industries. : : -

The digital twin is a technology that uses Al and data assimilation
technologies to create a twin-like model in cyberspace based on
information obtained from "objects" in real space through loT. The
digital twin enables us to know the current condition and predict the
future more accurately, thus enabling safer and more efficient
decision-making. In this research, we aim to realize the digital twin of
equipment and structures related to marine transportation and
offshore development, such as ships and offshore wind turbines. We
are working on the research of monitoring technology using sensors,
condition estimation technology using data assimilation methods. We
are also developing integrated Ship Analysis System (i-SAS), which is a
platform for realizing digital twin systems.

9, - & 'S N o 'S o
BRTIIANIIOZTIV)
Maritime and Ocean Digital Engineering
Il & HIE  Professor Hideaki Murayama

BEEEXI HRREOLODOFHLEMAREMASEE BLEOLL2EB EEHETHAREDLOOBHEMMEA SE AT
LEEE T DMAADRET 2E - ERICHII2EEMOBRSE AZRFELBATVET  INODREERR T 2720101232
L—>arH@EBREWENDY 7 T 1 7 EMZEmRBNCMEENOSRI AN . BE - EH AT ACHRT 2TV 7
I NEERELTRIL T DHEDDHYIET .

AR TIE I =3 HBEREN-AUI BRI TAZ BT DEEEEHICFHARI /MDA RE LR
LET. ZF0EDISETIAR—2FHEMBD) BLOETIAR—A AT LRI Z 727 (MBSE) DA ERPEEDME. &
BEEHEMESI2L—2a HBER HCHE SERTAEOMELERLET . WITL C R AT LEEATEIATH
EBRIL—ILEDXR  JO—/NVIRBET T AZ—T SR IC DO THRETLET .

BETFIXIITOZF)>J#E(MODE) https://mode.k.u-tokyo.ac.jp/

-SASICE DR SNIERMOTITIVY A VI RT
GUI of digital twin system (i-SAS) for a model ship

The maritime industry is faced with big challenges, including the development of new technologies for decarbonization and
their social implementation, the introduction of autonomous vessels to improve the maritime safety and working environment,
and ensuring productivity in the design, manufacture, and operation of advanced ship systems, etc. In order to overcome these
challenges, it is necessary to strengthen its engineering capability for advanced and complex systems by adopting software
technology, known as co-simulation platform.

In this research, we promote various projects e.g., developing a novel concept ship, based on the co-simulation platform
together with the companies in the maritime industry. We develop the methodology and tools for model-based design (MBD)
and model-based systems engineering (MBSE), and study how to integrate and utilize various domain technologies on the
platform. We also conduct research on international rules for the introduction of new systems and strategies for the formation of
global maritime clusters.

Maritime and Ocean Digital Engineering Lab. (MODE) https://mode.k.u-tokyo.ac.jp/

>
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BENBANOETIAR—AFEEDER
Front-loading by model-based development
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Floating Type Ocean Current Turbine System
NEDO - IHI

=K 2 8% Professor Ken Takagi

EFELXR)IVF—TMARERE, BELIRIVFTF—FKEI AT LAFEIHHRZ
/KA E BT B AR

WEZBEICHAENEZRDPEITER - BRCENSEOREREEELIRIIF—Z2BL TOWET A THEBIT.FZPEDEEZDO KX
TEBHTHYRMNEFEDOBEFI XN F—HERICITTFELROVAZKEDRELEBEFIRINF T BRIRINF—IEREN -
B NREEBNRDE BEFDDRWEELEIXINF—TITD MMNETERBMUDECHRRERETEEINTODRRICERND R
FRABELRITNIERYER A £/ B8R TlEACE200m EARBELRITNIREYEEA . COSLOBREEO T THEIAN
20/ kKWhLI N 2RI T 2/7=DICERAE HL = FHDEEBEARFAOO Y —> 7 AEBEICEREB T 2/ DORTARTHE
EYEEBRDT D DERBRA T TV ADBR G R IKF R ER BREREREZIRELELZMEFEEIZ. NEDOLIHIA 100K Wik
JONgA T OEBEAEBEEERLEL.

Marine energy technology research and development / Marine energy system demonstration
/ Floating type ocean current turbine system

Japan has a huge ocean energy resource potential such as ocean
currents, tidal currents and wave power in its EEZ. The Kuroshio
current is a large and stable ocean energy resource that does not
exist in Europe and is a major feature of Japan's EEZ. Ocean current
energy is a stable energy resource compared to wave power or
wind power. However, the current velocity is usually slow
compared to the tidal current velocities which are utilized in Europe
and North America. In addition, the water depth is more than 200m
in the Kuroshio basin. In order to realize an ocean current turbine
system and achieve the power generation cost of 20 yen/kWh
under these conditions, the University of Tokyo, IHI, and Mitsui GSSI
proposed a floating type ocean current turbine which does not .. -
need extra support structures for standing on the seabed, and has  keZ#EX BERAEBEBOA—IK
the capability of easy installation and maintenance.Last year, NEDO  an image sketch of floating current turbine system
and IHI conducted a T00kW prototype demonstration at sea.

TANA FL—bPeHIRUL7=BIET "B LR RITHE

Carbon Capture and Storage in the Sub-sea using Hydrate System
BERARMKI S
The Electric Power Development Co., Ltd. (J-POWER)

EEk B 2R, ST =5 HHUR

Professor Toru Sato, Associate Professor Yoshihiro Konno

CO2/\A L —hETER(ICEE I DT ZR B KU
CO2/\A FU—NETEE(ICEE I BRI FE

BETICHFELZCODIFE B BREDHICEM T 2C02/\1NL—NE B EIEENEREL S —ILBFRED _BILKE
fir# (Carbon Capture and Storage: CCS)aRIRT DI EMPMFINET /NN — AT LZFBLIZZOFLLCCSD
BReEFBHEOHERIELTVET,

REBEHEFEM R DOCO2N\ANL—NERZBREL B RE M T 27c O DERRBREREL TOET . SHIC KRBT —2EM VT,
W REICH BE METEREZERBUIBMES 2L —2a &KL TOET .

CO2 hydrate formed between the COz2 reservoir layer and the sea bottom is expected to yield self-sealing capability and realize
sealing-layer-free Carbon Capture and Storage (CCS). This new concept of CCS using hydrate system is proposed based on
collaboration research between industry and academia.

Laboratory experiments are conducted to observe hydrate formation in the artificial sediment layer and evaluate the sealing
performance. In addition, numerical simulations are carried out in consideration of factors that affect the sealing performance by
using data of the hydrate formation experiment.

ZxA X7 1—LFEIZED
N FL—hrEREYSaL—33al

BFHRLYTUEIZED
BAREFOYZaL—Yay

MR & DB HTF IR
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Experimental apparatus Numerical simulations

AteEBOMIEFIA . TNDRKROFEIMICIIDOABIC

To be the Front-runner Realizing the Sustainable Northern Sea Route

YEpRIZE  dvimmMize /O o GRENE-Arctic, ArCS, ArCS2 (201 1EE~)
MEXT Project Series, GRENE-Arctic, ArCS, ArCS2, FY2011-

Fhel =8 2%, 1l BX AR, )V 2 &6
Professor Takuji Waseda, Associate Professor Ryota Wada, Lecturer Tsubasa Kodaira
| &% - 8K - HRFACIBMESIBBROKAS

FE BESRBOBKEBEORBRRDICHVIRBEZEENKREL TR TSI EPRERET O CEEL L AUEMEEIE.
INETOALRE /NS VIEAZBAMBEICL AT I—0v/\- 7O 7EOBRBECET7 XD - 72 7R OBREED3~5E)5aHE
SNET . TROEMBDPETI SN MADSDCOBFE D P BRLABVET . I HIBCRR L ORBFIZR EEIS O™ A D [E RFICEIR
TEDHRBRHITT,

RBOMBERZRITT HDICIE . TER - BROEFED EBKDIBHOFRECWNDBRR
FREERITNA SBKDPIMICRIZTHEOIBR PHMERE D= DEMFAFKEWNDTE
HRERVEADURETT  ATOY TN TIRIARBICH T DM EMBICSINL BKDEFE
T 2BHICHHMRBAR R OER AT IS B ORBERDMAEBIKEFICET
BEBLRMRE/TVET . £ ATVOYIIMIGIREEEDOMRAEESEHRABRITD
FRARDPAN—ICEENTHEY AEMBOMATIES AT L&l E2 RERBEDD
EDELTVET,

Integration of weather, sea ice, wave forecasts and Arctic Ocean route

support information

With the rapid decrease in the sea ice area in the summer Arctic Ocean, it has become
realistic to use the Arctic Ocean as a commercial shipping route. The Arctic route will reduce
the distance between Europe and Asia by 30 to 50% compared to the existing route through
the Suez Canal and the Panama Canal. In other words, fuel is saved and CO2 emissions from
ships are reduced. This is a rare example where both mitigation and adaptation to global
warming can be achieved simultaneously.

To use the Northern Sea Route, it is necessary to understand the effects of sea ice on ships
and to develop technology to determine the route. In this project, we participated in
research cruises in the Arctic Ocean, gained valuable insights into the air-ice-wave-ocean MEDSORUIETREMAEFK
conditions, and hull icing that is a unique issue specific to ships sailing in the Arctic. Members ~ Ship icing due to collision between ship

. . . . . . bow and waves
of the project include experts from various fields, including researchers from private

companies. One of the major goals is to create a navigation support system for Arctic routes.

HEOMERANZZAD

Supporting Japanese Antarctic Research Expedition
E AR EDHRMAE 7O TV (2013FE~)
Collaboration with National Institute of Polar Research, Japan, since FY2013-

PHEH S8 B8, AL JE 2R, it [ REHR

Professors Takuji Waseda, Hideaki Murayama, and Visiting Professor Takashi Kikuchi

| BBFAIE B DK E B RFIEDERNTE [US T K TIERED SR BRAT
HAROEBEADELIEHL ZDBREINFIINOFICETHIET . 1956F (CRatm i = -3 %
BRI S SN TR GRIRICAT DN  RIEE BN\ DEEDP RS SN DEMICH LV TH
MEHED &P OICRRABERT —2PBONTOET . 20702 /N TIdmmkitig &R A
B K2 BKEVRI T — R DM IKB T OMAEER T — RO OBKEBOD T A THE
ICLBBAT —2ORMZBL T BHEMEIOBKOREBDOLBES EOEGHXD AL 3
DOEBZEREL TOEY JBIEMRIEZER CIL M FAROBRIBKRILOE ICL2E | |
BETOMBZEL T ARAATIEREDEHA - BT OBK RORICEIT M T ZITHROTULE iib%wnupcﬁ@mtﬁﬁ;‘aﬁwgwwiﬁw
ER BAOKT
Field observation of the Antarctic

Observatory Summer Corps where
the students participated.

Measurement and analysis of ice navigation performance of Shirase
and sea ice characteristics around Showa station

Japan has a long history of Antarctic observations, dating back to 1910. Since the
formation of the Antarctic Regional Observation Corps in 1956, it has been conducted
continuously, and various observation data have been obtained mainly around Syowa
Station in Antarctica, where its impact on climate change is concerned. In this project, the
state of sea ice around Syowa Station will be grasped through analysis of sea ice
observation data by the Antarctic Area Observation Team, analysis of ship hull behavior
data in the ice sea, analysis of sea ice samples, and analysis of satellite observation data. - :
Aiming at elucidation of its fluctuation mechanism. The Department of Marine Technology 2012%&. BHMEEREMSLILTLSE)
and Environmental Studies conducts measurement and analysis of ship navigation »5~\UIT7Y—TRMEMICENS.
performance and research on sea ice and waves through voyage to Antarctica by the In 2012, headed for Showa Station

world's leading powerful icebreaker, Shirase. by helicopter from Shirase that was
unable to reach the shore.
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An Interactive Concept Evaluation Model for Social Implementation of Methane
Hydrate Development

MH21-SHRZRR IV —> 7 I

MH21-S R&D consortium

SEH =5 EHRE. A BX EH8E

Associate Professor Yoshihiro Konno, Associate Professor Ryota Wada

AL NARL—N(MH) FRICEFEN21%E) i*i“’f*?%‘@ MEERICEBL THY FKBEMERICKIRRS AT LPHEED
DETMOBREBLFIL TV EmEERRT B/eDICIF MR —AEWHEICIRA BT RERAES AT LEZDERRICH
%ti&ﬁﬁFﬂ%@iﬁ?ﬁk{fé&&‘@%ﬁﬁfﬂiﬁt:iﬁbf"(L\<Zé:7_‘)5‘§¥'€373%>0*j:/z—'%c‘:?iﬁ\f@'f\/’ﬁii\\/a\/%:@J%E’\Jtlﬁ&b’CbKTc&J
MHBAFICE DA EEFFMPEF ML EZME L THROET L OBEEED T D,

Social expectations for Methane Hydrate (MH) development change with the rapid transition of the social landscape. At the
same time, innovation is opening the possibility of various new concepts of MH development. Decision-making for R&D
investment is challenging, as they must be made towards a complex and socio-technical system that has not been defined. We
think the interaction between technology and society is the key to tackle such a challenge, and currently developing an
interactive concept evaluation model to efficiently accelerate the interaction.

~ Business concept |

g = Formula
| Technology concept | input ol Output Results

.I?ﬂglr_JPmrl.l_ﬁal_q %P.m . Future prediction

[ T Model based decision
Iliutll'llﬁn”*. n —— Smngﬂn 3
i .iemewun @
Interaction through model

Pichivlon gl Stakeholders group

Interactive Concept Evaluation Model

BHOEICHITDA 211 FL—PMRRETE

Japan's Methane Hydrate R&D Program

X% B 2U8. S &% HEZ8UZ Professor Toru Sato, Associate Professor Yoshihiro Konno

BOERDBEDAZNANL—NEDOMUEDHAEEET DABLEERMERFE T 272D AREMEIL MDD F
BOIBRICEFELZY NARL—bDBHAUCSOTNARL—IDPBEMRLZYTHEICESRBRETEBRT 5V I/OA
F=lal—&— éﬁrﬁ%b\%ﬁ%ﬁ%ﬁ%tttﬁs&ﬁﬁﬁ?‘égthcﬁ)\un@?ﬁﬁ%fﬁ%@%ﬂ ALDBERERATNET,

EBIIABV A AR ED DR EICEET BeDICIF AEICHOTPEFEOHEET Z2EEND DS BE TR 2BEDDHY)
FTWREBEEMT XX NTRL— f\)ﬁd)jj—?—ééb@‘ﬁ“ﬁ'ét&’) WIRFREICE I D BAMICHICE O TREDHRAISERSN
TUWBREZBIRT 5 K HA BRMURD B L ORBEL ORI FOREIBRELIM T DR I —2EFELTVET,

e R7—IROR M ZRRLUIITEEET N ERBEL RREOEEEY TR I1L—>a> e 7O ETUATEBRHMICS
U7TeRlbRE EEREF RO ET VO EEROFHBEREL TLET,

Methane hydrate is a solid crystal which consists of water and methane, and it is an important potential source of natural gas.
Because methane hydrate is stable at low temperatures and high pressures, to extract the gas the temperature must be
increased or the pressure must be decreased. To make this procedure commercially viable, it is necessary to predict its
productivity, thus an accurate simulation tool is required. The permeability of gas and water in hydrate bearing sediments is
important for this purpose. Equations for modeling the absolute permeability change were proposed as a function of hydrate
saturation. Laboratory experiments revealed that hydrate saturation cannot solely determine permeability reduction caused by
the hydrate existence. This is due to the hydrate distribution, which describes the shape of the hydrate in the pore spaces of the
sand grains.

Itis assumed that the initial location of the water determines the hydrate distribution in the sediment. One says that hydrates
do not form bridging or floating distributions, but that the initial hydrate nucleation in the pores may take place on the surface
of the sand grains and the hydrate grows outwards into the pore space. However, it seems that the mechanism of hydrate
distribution is still not clear. In this study, we propose a numerical model for estimating the distribution of methane hydrate in
porous media from the physical properties of the sediment. The formation of the methane hydrate is numerically simulated in a
microscale computational domain, using classical nucleation theory and the phase-field model.

In addition, we develop enhanced gas recovery for methane hydrate reservoirs. To determine a promising gas production
method, gas production behavior is numerically predicted in a reservoir scale using reservoir models reflecting real
petrophysical properties.

BIETICHFE L "Rtk &EORRIE-SIRFEIC
R

A Study on the Suppression of Leakage of CO2 Purposefully Stored in the Sub-sea
Geological Formation

RIEE (B371—X: 2021~2025% %) RIFREECCSEIIEE
Ministry of the Environment (2021-2025) (Integrated Demonstration Project of Environmentally Friendly CCS)

i R e

Professor Toru Sato

Carbon dioxide Capture and Storage(CCS: ZELRF DD BEEINEATRE) DEBICIT FTFEHRASDCO2/E A
INDEREIEROR TH D AH—BETDIFEENSCOPRE T 2EMPELEL EE! :;’i%’éﬂt*‘é%&@t/b‘ DOIED
WO DFNERBAMLESBE . WERREMBRRERELRE DRHEBREZFET HIEDPUBEERD. FI T EHROTRERA
BRAPOCOSREMNBEREMEZHTE T DERIFERTETINZHREL TS,

For the realization of Carbon dioxide Capture and Storage (CCS), consideration of the risk of CO2 leakage from the CO2
reservoir in the sub-sea geological formation. If unexpected CO2 leakage takes place and some of the sensors installed on the
seafloor detect it, the leak information such as leakage position and leakage flux must be identified as soon as possible.
Therefore, we are developing a stochastic inverse analysis model that estimates the CO2 leakage position and leakage flux from
limited number of fixed-point observation information.
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Equipments to measure CO2 seepage at the
Kagoshima Bay using measurement points []. seafloor

BREERDCO2BARBAMIEOZER R INSEUEMN ICHER LIcEE D1
Probability distribution estimated numerically for the natural CO2 seepage position O in

Wave-Argo-TyphoonDE % EEFRRY%: R

Development of Wave-Argo-Typhoon and International Collaboration
PIEEMREHBE RERIMZ(FRR) (2019~2021FE)
KAKENHI (2019-2021)

FigH =5 8%, )VF & B

Professor Takuji Waseda, Lecturer Tsubasa Kodaira

| e R N CBITD R R EEE B EREERRC S B RIS DR F
TE GRBICHESEEAONDBIHIRRAERL T3, 201 SEDHAASEWC . BAEKRE EDBEREEKIELEE21
SOFEBIFERRBICH LWV BRIEAT R - EIEPHEER T 2BD TEMABRRKTHY  ARDOFTADBER LICIFERE
EABDOBRPVERAR THD. KRB IR DEEE - BT TV o AUTIFBERICNA CEERBOIKE. L TRE DR MR
BOERRDABANINIDEEREEEZONDD IRBEAFIIFAE TN AME TIEFRR MBI DB FEE(ERRARIC
BT CEREBF A OREEEZ BRHRTE Al fe N RBFEUR 7 O—~ Wave-Argo-Typhoon(WAT) DREFEZTT TV D,

Developing ocean observation float to understand the wave-ocean interaction under stormy
weather

In recent years, extreme events such as typhoon and bomb-cyclone has been
frequently reported. Typhoons are extremely complex natural phenomena in which
the atmosphere, waves, and oceans interact. For the momentum and heat flux
estimation at the sea surface, wind speed, water temperature, and the geometry of
the sea surface, namely the directional spectrum of waves become important.
However, their field observations are quite limited. In this study, we aim to develop
a wave-ocean observation float, Wave-Argo-Typhoon (WAT), that can
simultaneously measure waves and the temperature structure inside the ocean, in
order to study wave-ocean interactions under stormy weather.

I/ EMICH I E BRI DR ER
Testing Wave-Argo-Typhoon observation device
near Enoshima
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Combining Physics-based Model and Data Science for Ultra-deep Drilling
BEMAFEREEEOHEFME (2016~2022FF)
Japan Agency for Marine-Earth Science and Technology (FY2016-2022) Joint Research

A BX &%

Associate Professor Ryota Wada

| BRREIRAICHITHNIILIA TDY A F =D X(CET DR

HRMRDLOREHEICH L\ TBAREEAOBEHEESTETH. 10, 000mBOEEEH ORI, TEAUVEE
BTl NUIL S T DEAF 35 ADTRTE LB JBEIS AT A& B EEBERLET ROH DR LBIRYIF XL —
Sa> OERUCG IBEFHADU 7 LA LEBREDSBATTH . IREPICEZLY
SO ERIERON TN BEVSRES BYET AL T AEOMRB R  Jenicns
F—AEBARER YT HEHHEF ROBEC LY FREORACRUMA TOE -
P

AR OEHIE. HPEFIL LG CREERRE AR A DRRE  EEORYIE
EANL—> 3> TR RBFBEFAL CHEL TV AICHUET I Y
—FOMERY 2L~V EFNDARNEERLEILARY I AT SO RE
BTSN OBMEIC L NFEFLEF—ARSORS ORI S EBAS U7

Ingid

A—FDRIR=ZBIL TVET, Concept of Gray box model for Downhole
WOB Estimation

| Drill pipe dynamics of ultra-deep drilling

Ultra-deep drilling is expected to enhance both resource development and
scientific research. When drilling with a long drill pipe, its dynamics cannot be
neglected and the behavior of the drilling system gets complicated. A good
understanding of the behavior is crucial for safe and efficient operation, but the
monitoring data available during operation is limited. Our challenge is to tackle
this problem by combining physics-based model and data driven model.

Our research aims to compensate for the shortcomings of physical models by
utilizing monitored data through deep learning. We incorporate engineer’s
knowledge and physical understanding to build the data driven model, applied to

gray box models and early detection of anomalies. The Deep-Sea Scientific Drilling Vessel Chikyu,
©JAMSTEC/IODP

Development of Advanced Hybrid Ocean Thermal Energy Conversion
(OTEC) Technology for Low Carbon Society and Sustainable Energy
System: First Experimental OTEC Plant of Malaysia

BEFEH =8 #E  Professor Takuji Waseda

HERFR AR R RE I E R R 23T H 704 = L (Science and Technology Research Partnership for Sustainable
Development, SATREPS)DUOEDTH B[N L—FICBIT 2 EFHMLEFREEHKE(OTEC) DARICKDERFMLEEDT=
HOEFRIRER I RIL T = AT LDREEIZB ML TOWET  ZOSATREPS 7OV /N Tld N T Uy R AR DEFHAAE*
BEEREH-OTEC) DXL —>FICHFHBEZBEFIRL THY KRB TIET ) -2 TR F— KK FLTHIEEZEDR
EPEEOLHEINBDERFINTOET AEDSIL—TIE Universiti Malaysia Terengganu&# 1L COTECODBEIZMNER
EEBR T —REMBLET . LTI —TERU M OEFET -2 EINEL e B ET IV ERE L . FATIL—TT
KRR AT E LT —RDHEBEDDICT =2 —/\EIL 5 i B RETHMPTIREDREICRII TET.

This SATREPS project aims at developing a hybrid ocean thermal energy conversion system in Malaysia, which will be able to
provide clean energy, desalinated water and local business opportunities. This research partnership between Malaysia and
Japan will cover a period of 5 years, from 2019 to 2024, and it is currently divided into 10 research groups containing members
from both countries. The University of Tokyo is currently part of Group 4 and is working alongside Universiti Malaysia
Terengganu in order to provide relevant data for an OTEC project in Malaysia. The Malaysia team is compiling local
oceanographic data and creating a regional model, while our team is building a server comprised of oceanographic,
atmospheric, satellite and bathymetry data. This server will provide useful data for resource assessment and climatology
analysis, which are essential information for OTEC development.
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Schematic of the Malaysia Server Web interface An example of the visualized data
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Development of a Floating Offshore Wind Turbine

NEDO, "Technology Demonstration Experiment of a Next Generation Floating Offshore Wind Turbine System”

45 #—BR HEBUE  Associate Professor Shinichiro Hirabayashi
| R ETOF ERNFEEY AT LAREHRF

DDERBEHHARFEKE (EED) ICHFET 2¥F ERN TN —EREIFATIRARFICROTH ODPELADENTE
DO DEIGZRIGTEDEERNERF > CVET . — A BREDBRIEF RN D EREISTKRD RSB DI ENE BIEICHR
BENFEOLICAFEZRET 5 NF LRAEORREDPUEICARVET SFHEF LAFREE-FE-RBRTHBHESNE
PR GBAROR CTEMBERZEEERLET SEHEF LREREICIIIOEREHICE DN AT LAFHENERTT .

NEDOSEEM R R ERFAIF LRNRES AT LMK I TR EEEICEN R OFARYNERA T 2RANEE AT L
DIFREEDHHEEDICFH I AVFTHIREREMICE T DR HITOTNET .

7°
3
D
T
V4
N
1))
3
7t

Technology Demonstration Experiment of a Next Generation Floating Offshore Wind Turbine
System

Huge wind power resource exists in territorial sea and Exclusive Economic Zone of Japan. Even in the near-shore region, there
is a potential to supply significant amount of electric power in the total demand in Japan. Due to the geographical
characteristics of Japan that water depth becomes deeper sharply with distance from the shore, it is necessary to develop
floating offshore wind turbines in which the turbines are settled on the floaters which are moored to the seafloor. A floating
offshore wind turbine is a system comprised of rotor, floater and mooring, and shows complex coupled behavior in winds,
waves, and currents. A system evaluation is important to develop a floating offshore wind turbine with its complex behavior.

The next generation floating offshore wind turbine system project initiated by NEDO is aiming at the development of the
novel floating wind turbine system for further improvement of economy, as well as safety analysis such as risk assessment.

B2 PR E Y RT 7 — AR BMAET
X~V

Figure 2
Conceptual image of ship drifting in floating
K1 N—=IBZEE FREONA-YE offshore wind farm

Figure 1
Conceptual image of barge-type floating
offshore wind turbine
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INIBFRRICE 0D B ABRDEL - FLRIFRENEZL KU CREET AR M
FUHED BHERCRALHBDKRENICICA TEDIEERET HEBICRTIHDEMAEREL
TRBEEDEL I Ko B PRE R BRFER TORKLE . ERNDOMAREEDT A ANy
2arOERICEFNELLE.

REFBIEMEMREEL TBFMERAERBIC T IO TSAFVIREDBHH T
TAFEREICHEDOTCOET . RECOHRAME CREMERRNORREEEL TLT.Ih
ETORBPAMDAYESEBLELTOET .

AELTEOBFMAEBL TEREN - BENBRBEEDEDN TE EXROEDSNDA
#HEBDEONDIEERNET,

| decided to do a master's degree and Ph.D. at the OTPE, because | had a strong interest in
marine environments. During my master and Ph.D. | worked on the development of an in-situ
chemical analyser for deep-sea mineral deposits. This gave me the opportunity to not only apply
what | learnt in the course work, but also work independently on a project with literature studies
and experiments. | also joined research cruises, where | got first-hand experience how data is
collected at sea and had the opportunity to exchange thoughts and learn from other scientists.

Currently | work on the development of in-situ measurement techniques of microplastics and
marine particles at the Japan Agency for Marine-Earth Science and Technology as a part of an
international joint project.
What | learnt in classes is vital for this project, and the sea-going experiences strongly helped in
developing a device fit for deployment in the open sea. On top of that, the connections with
researchers as well as companies from various fields proved invaluable for this multidisciplinary
project.

I am glad that | chose to do my master and Ph.D. at the OTPE, as it broadened my horizon and
helped me pursue an exciting career.

IR RDEREFEL AREREVASH TEFREICOVTRUEL . SMIERBRDE
BDFOMAICFRDIEODIEL oD AT TIIEIREDEREDSIREL T<NBeDBFIC
DOWTESRVHHFEBR I 5 ENTEERL T,

FEBISAREMICAI L IREES VAR TELORALRBEOMOEIRZHME LD
ABDHBIHELTHEVET U AR—IUEBERD— AR TT O THFROFEEEFITICRK
CBDEBRIG THEEREXTVSRFTY,

BFRNRERAIZENLED T CHD/COELEEE TED TV DMALHEZ DY FRALE
FPEREICTONTOE T FMFBRDODALPEZEEBDOIREDZ VD BHRABRIEITH
LW RIAER CREL CFELREEDIEN TEHERNVET,

After graduating from department of materials engineering, | began to study ocean engineering
in this department from graduate school. At first, | got bewildered in different academic field, but
| could acquire broad and deep knowledge about ocean development since the professors teach
us eagerly from basics.

After completing master program, | joined NYK line and support to manage various kinds of
vessel from technical aspect in Singapore. Singapore is one of the biggest port in the world so
that | can experience worldwide logistics and ship management.

There are various collaboration activities and research with industry, academia and govern-
ment in this department. And we can also have a lot of opportunity to get along with students
majoring other learning and international students. If you would like to challenge something, you
will be able to have fulfilling student life.

Messages

from Graduate Students and Alumni

2014FEELRIZET
BT HRETARA ST

2016EEEBLEERET
YN/ IFATYRBR S

BFRREICEIRD DY) JBO I EEBREND IR N COREBRUEL LKL 7. BERITEFY
BREDER TENROODPO TR F—PRIEME BFERARCBAVDFICH SRR
DFEMBICH L TRABERDPOT TO—F§ 2FFeF R EN TERLc MTRRIBOEKICTE
KU THIVKRZRNDIRA LR ERL HEEHMENICREHEDHIEN TERL.

RIS HAFRRICHE DD E . FICFPSORE DiFAIF LA EMRR DFREH B
BEIHEDOTOET AF IR F—ERERBEMEOREDYUDPRLOTNS/IeH AFHTHE
ATECEDSRBTEDSNDINREER L TNET,

ERROFNBEPEBEBL (BROTESPEREDH ELMAFTTIHLET . ZDK
DBIYNT—=IDEF DI EOBHD—DTHY IBFREP IR F— RIBEV\DfeT —TICE
EKDHDHEAFL TCERNIEEHEDOLET .

| chose this department because | was interested in ocean development. Lectures cover a
wide range of fields from science and engineering such as physical oceanography to environ-
ment and ocean policy. You can get an experience in solving real-world problems from multiple
perspectives. The research environment is also enriched. | was able to spend my research days
productively utilizing various experiment facilities.

Currently I am working in oil and gas industry and mainly in the design, construction and opera-
tion of floating facilities such as FPSO. Because the relationship between energy industry and
environmental issues are getting closer these days, | believe what | had experienced here will be
more important and utilized in the future.

After graduation, | often work together with professors and other graduates of this depart-
ment. | feel that building these networks are one of the attractions and it makes work more
fulfilling. Those who are interested in ocean development, energy industry and environment are
encouraged to study in this department.

REOREVEFHREPBLET R I F—DBICRED DY  FEEFELBBIFEL
AMABFCLEDPABTRCEZLEL . FROTOT T LDPRELTHY IR FHOEZLIID
BECMREBLERDOZRIENTEEL.

REEMEEOBF IO 27U TEICTOREF LR N REE T EL IR FIE
EYDORE FRIKEL TCOETBEFLRROBAADIEBRRE. JOVITRNTRIIAY
M T =R EF B TREATRRA LR - ERDPBAEFIED SN TNET,

AERDT =X THHBFEOMAERE NFRIFP TR F—BBORRICH T SEEREITT
BEPEL OB THY . FLERELOFEHEHZ CGERICPUPVWERBADHHRHF TEDH
WET  BERDBVEHIERIFEFOEFARORAATHTUENDD TLEID,

| was interested in large-scale ocean development and renewable energy, so | entered this
major. Even though it was a different field from Precision Engineering in which | graduated as an
undergraduate, | was able to learn from the basics through lectures and research.

| am currently working in the Marine Engineering Department of a shipbuilding company, where
| am engaged in the design and development of various ocean structures, mainly floating offshore
wind turbines. In addition to ocean engineering, the knowledge and experience | gained from my
major in metocean, project management, and data analysis are utilized in my daily work.

The use and conservation of the oceans, which is the theme of my major, is a field that is sure
to attract increasing attention in the future as a way to solve environmental and energy
problems, and it is also a very challenging and interesting field that is still in its infancy. If you are
interested in this field, why don't you take the plunge into the marine world?
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REFMWNIPFZDBICB TRV TT N OBRICET HMELL TOET . KETIE FED
BIREFR OB TOAABNY I EFENRD  BHBDINTv—DHVET 2L T IO LRID S/
BRLCHIeD27c'ET U TIC DN T IREH B DOFRERIDBE O ZEEL. BT U IADEREE
ROBDIEEZELTTEBDT ETORBL TVET ., OIS AFRICIIEEHBEEF1—5—
DFEDERIEDPLOBERETIFEZTONDREDPHUET A cEHMEICERL /2L BICHK
SPRDAODESEDICYR—PLTNET . MDPKFROMAEREAEDF T AR ERTT DRE
NEBDTEDIE ZDEDBHRVBWTIETHY FAFETNEETEHEAYICEOTOET,

OHBMRELIEVWERBD NCEDT ATBINAMCRIFEEAEL TOET . EO—HICHE
IR AL EL&D!

I 'am now studying on the construction of the food web model on Lake Izunuma. The Depart-
ment of OTPE is a free land where students are entitled to try many topics that they have
interest in within their fields. Modeling is what | have always wanted to study. And | am very grate-
ful to my supervisor for his fully respect to my interests in the topic and his encouragement that
motivates me to study further. What's more, the Department of OTPE enjoys an atmosphere of
generous assistance from both professors and tutors. Whenever students meet with problems,
they will always receive warm, selfless and enthusiastic help. In the process of my research, it is
the countless help | received that propels me to continue my research and | treasure it very
much.

For those who aspire to make a study, the Department of OTPE is just the right place for you.
Let's study together!

MLEFIUF RN REBEBR TARRICRA T 2/1cDICRALRT —2EMNTIaL—>3
VEATVDENBRT T oA FI— BRI HEVOMRZITROTNET SEFFHIF LRHES
EARRICEATENS DR Za— b I PR D[RR E P T F—REOHRIC
RELEBTEET D ZDDICIIRNENLRBA T EDEENLFHIHA AR TT

NEF ERNDEBICE T HMADLIEVWEBATABTRIEZ LKL /2D AT CILIEEHE
DEDFDBIEERE—NBDFTES DFEHFEXITDIEN TE EOICIIEREDERRESDH D
FOBFRUCRE P CHRRICIRVBEZEDTETWEY . BOICEE—HEITEFICET 2K
Z{TOELLO!

My research involves conducting simulations using a variety of data to design an efficient
supply chain for the large-scale deployment of floating offshore wind power in Japan. Floating
offshore wind power deployed on a large scale would make a significant contribution to carbon
neutral society and the resolution of global climate change and energy issues, and quantitative
evaluation of efficient deployment methods is essential.

| entered this department because | wanted to conduct research on offshore wind power
generation. In this department, | am able to conduct my research in a fulfilling environment where
| can receive enthusiastic guidance from my supervisor and lectures from leading experts, as
well as collaborations with companies. Come join us and do research on the oceans!
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In my master's and doctoral course, | am researching and developing on "Digital Twin", which
reproduces the state of ships in physical space in cyberspace. By the realization of a digital twin,
we can accurately understand the current state of ships in the ocean, where there are many
unknowns (uncertainties), and predict possible futures, enabling effective decision-making in line
with reality.

In the future, the field of ship and marine engineering will enter an unprecedented era in which
zero-emission ships that emit no CO2 will be required to achieve carbon neutrality. In such an era,
| feel that the knowledge learned in OTPE will be put to good use from various perspectives on
the ocean and the environment. Let's open up the future of the ocean together!

FNFERY M EBRLIESRAME AL T EROBREBEHRORYMAUV) ZERHIERY
B AT LDMAFREL TWEY  AUVERREL TOBEKI P TIETE b oo BE R AZBiEL
TUOET  EEDPRUBEESDCSPIRER ERRED BT I 2060F h— AR Z1—hIIILERRT
BF LRNEEICITBFREDPRDPEELAMIDTEADORFZOTFEHZFEL RMDBHO
RYMSHTHEBRRICHEDVEL I BFORY M ERICHEL IEOWER WV ARFBUCAZE()
TELEL B— ABDFRESPMRE TR MITRR. Z<OBFRE EELEHBLRE EE
NIZBRIE TR BIAA TV T A EE—REICIBICRADAERM DT ELEL LD

At the OTPE program, | study the system to operate multiple autonomous underwater vehicles
(AUV) using the latest robotics, information processing technologies and sensing technologies.
Our laboratory pursues the development of new systems for underwater observations which
technical divers and research vessels cannot do. Underwater observation is a necessary step
to accomplish all sorts of offshore projects such as the “Life below water” which is one of the
SDGs promoted by the UN, and the offshore renewable energy powerplant which is one of the
solutions to the carbon neutrality. | completed an undergraduate engineering program in North
America and worked at an underwater robotics company there. | have joined this program to
take the development of such technologies to the next level. The program provides access to
the world-leading professors, researchers, and state-of-the-art research facilities, as well as
opportunities of many offshore experiments and industry-government-academia collaborations. |
am receiving an excellent education and gaining an exciting research experience here. We look
forward to studying ocean engineering together with you!
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Career Options after Graduation

Business

Heavy Industry

Transportation

Mechanical industry,
Electronics and
Construction

Transportation
Equipment

Resources and Energy

Chemical Industry

Information and
Consulting

Finance and insurance

Trading company and

advertising

Government Agencies,

Government Laboratories
and Foundations

Others

Business

Heavy Industry

Transportation

Mechanical industry,
Electronics and
Construction

Transportation
Equipment

Resources and Energy

Chemical Industry

Information and
Consulting

Finance and insurance

Trading company and
advertising

Government Agencies,
Government Laboratories
and Foundations

Others

Master/PhD Class of 2019

number of
Workplace

e Japan Marine United Corporation

Master/PhD Class of 2020

Workplace

o Mitsubishi Shipbuilding Co.. Ltd. 2 e \Mitsui Engineering & Shipbuilding Co., Ltd.
e NYK Line
e \onohakobi Technology Institute

o TOYOTA ENERGY SOLUTIONS INC. > o KOHOKU KOGYO Co., Ltd.

e Sony Corporation ® SUGITA CONSTRUCTION CORPORATION
e Honda Motor Co., Ltd.

® TOHO GAS Co., Ltd. o [INPEX CORPORATION

® JXTG Nippon Qil & Energy Corporation 3 o JAPEX

o IODEC, Inc. o ENEOS

® The Procter&Gamble Company of Japan Limited 1

o Nomura Research Institute, Ltd.

e Mitsubishi Research Institute, Inc.

e Simplex Inc. )

e Trend Micro Incorporated e Simplex Inc.

© ORSO Inc. . 9 ® Amazon Japan

e Nippon Telegraph and Telephone Corporation e Mizuho Research & Technologies, Ltd

e Rakuten, Inc.

o MS&AD InterRisk Research & Consulting, Inc.

o ECOH CORPORATION

® Sumitomo Mitsui DS Asset Management Company, Limited 1

e National Maritime Research institute

o U.S. Naval Ship Repair Facility and Japan Regional 2 o Class NK

Maintenance Center, Yokosuka, Japan

o Kyodo News

e Ph.D Course 2 oPh D Course

® Research Student

e Project Researcher of the University of Tokyo

Master/PhD Class of 2021

ber of
Workplace

Master/PhD Class of 2022

Workplace

e Mitsubishi Heavy Industries, Ltd.

e NYK Line
e Monohakobi Technology Institute

e Fujitsu Limited

e Caterpillar Japan LLC

e Mitsubishi Electric Corporation
e Hitachi Zosen Corporation

o NIPPON STEEL TEXENG.CO.,LTD.

o JFE Engineering Corporation

© [NPEX CORPORATION

® AGC Inc.

e Cisco Systems, Inc.

e Sony Interactive Entertainment LLC

e inglewood Co., Ltd.

e ABeam Consulting Ltd.

o CAPCOM CO., LTD.

e SoftBank Corp.

e Tokio Marine&Nichido Systems Co.,Ltd.
o Nomura Research Institute, Ltd.

e Nomura Research Institute, Ltd.

® Sumitomo Mitsui Trust Bank, Limited

e Mitsubishi Corporation

® SUMITOMO CORPORATION

o Ministry of Agriculture, Forestry and Fisheries

e Ministry of Economy, Trade and Industry

o Ph.D Course

o Ph.D Course
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Admission information for the academic year 2024

Please check the Departmental website for the possible updates.

[ Schedule A: Special Oral Exam ]

| Eligible applicant | Applicants with outstanding academic record and wish to enter this
department as their first preference.

| Quota | around 10 students

| Application Period | May 19 (Fri) to May 25 (Thu), 2023

[ Entrance Examination| July 1 (Sat), 2023

- Successful examinee will be exempted from the ordinary exam.
- Those who fail are still eligible to take the ordinary exam.

[ Schedule A: Ordinary Exam/Special Selection for Applicants with Overseas Educations ]

| Application Period | Jun 8 (Thu) to Jun 14 (Wed), 2023

| Examination | Master : Written Examination, Oral Examination
Doctor : Written Examination, Oral Examination
*The further information will be announced on the website of OTPE.

| Examination schedule| Aug 21 (Mon) to Aug 22 (Tue), 2023

*The further information will be announced on the website of OTPE.

® Entrance examination schedule B will be held in winter

® The above information is subject to change. Please be aware of the updated information on the GSFS web
page on the entrance exam.
https://www.k.u-tokyo.ac.jp/en/exam/info/

® For more information, please refer to the Guidelines for Applicants and the Entrance Examination Guides of
the Graduate School of Frontier Sciences, the University of Tokyo

Guidance Information

uolssiwpy

Date & Time Place Briefing session
. i . Graduate School of Frontier
April 1 (Sat) 11:00~ Online Sciences Briefing
13:00~ Online Departmental Admissions Briefing
April 25 (Tue)  16:45~ Hongo Campus Departmental Admissions Briefing
. . Division of Environmental
April 29 (Sat) Online Studies Briefing
14:00~ Kashiwa Campus Departmental Admissions Briefing
Please check the Departmental website for details.
4
® Refer to the Departmental website for the details of the Departmental Guidance : -~
M https://www.otpe.k.u-tokyo.ac.jp M Contact admission@otpe.k.u-tokyo.ac.jp E g
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Access to Kashiwa Campus Kashiwa Campus MAP

Nakg

kashiwa I.C. @ Toyo Glass@

Kashiwa Transdisciplinary
Ed dai High School @ Sciences, GSFS
ogawadal .
cemenay KRGS
SO post of

[ ) @ National Cancer
Center Hospital East.

kashiwa1a

Environmental =Transdisciplinar ICRR
Studies, GSES..Sciences, GSES m—mE

ISSP Resealth

. Complex
\Biosciences, GSFS  \ IPMU b

Tan.aléadlil)%rlnentary / AORI Cafeteria,shop/ll Cafeteriajshop
@ (F] (P] (F]

Kashiwa City Library Branch

M

Kashiwa Library Gateh@use
TSUTAYA Main gate
[

“Tokyo University West'  University of Tokyo before bus stop
bus stop

0ha

Kashiwanoha
park

Wan
bus

Kashiwanoha
high school
[ ]

U

Environmental
Studies, GSFS

Nagareyama
Central -~ @Hatsuishi hospital

Kasp;
Cam

[ ]
Kashiwa City Hospital

\ @ Hospital
A\ 47, Royal Host @ . Tomise playground
Yagi North 16,
Elementary School @ McDonald's
Edogawa @ AEON TOWN
® y : Kashiwa Central
@ taiyakan @High School e S
\rakes 71?. 5 mito »
Kashiwa fourth Jobgp o
eleﬁeﬁvtvgryosucrhool 6 ;' Oban L//;9 == = abiko
A
¢ . ‘o Tisileiionty
lopn>° Kashiwadai th ¢/ : :
017(/(,,6;%'~ juﬁisorwﬁ%halschrg& ° [/ .\EﬁShﬁVg\ﬁ
”ﬁerk/, SO Kashiwa junjor & /
) s - = high school {?\ Lake Teganuma
N
NELEUEEES Seaa ';' IS
[ Park $
City Sports Par ",
To the University of Tokyo Kashiwa campus, T
H H "edogawadai Station"
Tsukuba Express Kashiwanoha campus station, Joban epressvay @_
. . . . T m——
there is a bus from JR Joban Line Kashiwa Station. : - : fom kesa 6. ]
1 : University of Tokyo Kashiwa campus
About one hour from downtown. ST Ervironmentl Sudies 6575 ESEETREES
Tsukuba Express "Kashiwanoha Campus Station” west exit departure (B 1H i
iohilachi Bound for “East Exit of Nagareyama-otakanomori Station” via T I = "TokyoUniversity ="University of Tokyo
“National Cancer DenterH%spilyalEast" _ == West"bus stop = before” hus stop == 1 "
Bound for "East Exit of Edogawadai Station” via T erem National cancer center
“National Cancer Center Hospital East" I | PoT— bus stop
Bound for "East Exit of Edogawadai Station” via "Midoridai-chuou” mm e = 1 kashiwanoha cal?\pus station :I_ - T
<akihabara 1 sukuba
JR Joban Line “Kashiwa Station” west exit departure tohuuran park e » JR oban Line
asniwa station )
Bound for "National Cancer Center Hospital East” via "Kashiwanoha Park” tsuchiura
The University of Tokyo
Graduate School of Frontier Sciences
Department of Ocean Technology, Policy, and Environment
5-1-5 Kashiwanoha, Kashiwa, Chiba 277-8561
URL:https://www.otpe.k.u-tokyo.ac.jp/en/contact.html  TEL:04-7136-4673
E-mail:info@otpe.k.u-tokyo.ac.jp FAX:04-7136-4731
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