& U
¥ KANAZAWA

Collaboration between Universities and Society,
Business & Industry in Research and Innovation

Koetsu Yamazaki, D. Eng.

President, Kanazawa University
April 26, 2018




OThe Fourth Industrial Revolution

We stand on the brink of a technological revolution that will fundamentally alter the way
we live, work, and relate to one another. In its scale, scope, and complexity, the

transformation will be unlike anything humankind has experienced before.
By Klaus Schwab, https.//www.weforum.org/agenda/2016/01/the-fourth-industrial-revolution-what-it-means-and-how-to-respond/
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shifts across all industries.
U< trial Revolution - The emergerTce of new bus.lness models
Electronics & IT - The destruction of current jobs
2nd Industrial Revolution AUtomize production - The reshaping of production,
Mass production Towards a Fourth Industrial : ;
o consumption and transportation systems

powered by electricity Revolution of Cyber-Physical Systems P P y
1st Industrial Revolution\ 1784: Impacting Industry & Business
Mechanical production First mechanical loom http://CyberPhysicalSystems.org
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Jaap Bloem et al. “The Fourth Industrial Revolution Things to Tighten the Link Between IT and OT”
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Industrie 4.0

Horizontal and Vertical value chain integration

Horizontal value chain

Supplier Company

Planning
Networking

of suppliers

Cooperation
partners

Customer

Networking
of customers

Volkmar Koch et al. “Industry 4.0: Opportunities and Challenges of the Industrial Internet”

Vertical value chain

Company
Sales

Product development (R & D)

Planning

\ETRE

Purchasing facturing

Logistics
Service

IT, shared service

Finance, tax and legal

Information transparency actualizes a highly effective business management
and an authentic product lifecycle management
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UJapanese Core Competence

® Advanced research, Ability to develop new products
-especially in Automation Engineering, Implementation of best practices
in manufacturing operation
World leader in major fields such as automotive and electronics industries

® Usage data of enormous amount of products

® High quality manpower

® Advanced skills, artisanship




Society 5.0

5 S ER R
Society 1.0 Society 2.0 Society 3.0 Society 4.0 Society 5.0
Hunter  Agricultural society Information society

—gatherer society Industrial society

The super smart society service platform

Standardization of Interfaces and data formats Optimizing the energy value chain
Building a global environment information platform

Security advancement and use in society Maintenance and upgrade of an efficient and effective infrastructure
Attaining a resilient society against natural disasters

Use of standard data Intelligent transportation systems
New manufacturing systems

Consolidated development of ICT infrastructure Integrated material development systems
Promoting integrated community care systems

Reform of regulations and systems for new services Hospitality systems
Smart food chain systems

Human resource development Smart production systems

Japanese Universities are expected to undertake cutting-edge R&D before
commercialization in order to realize Society 5.0, utilizing Japan’s superiority in
Industry 4.0

Super Smart Society

@ ICANAZAWA
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B H FREE2A LR 201654 H21H No.3267, “Report on The 5th Science and Technology Basic Plan” Council for Science, Technology and Innovation Cabinet Office, Government of Japan (December 18, 2015)



Academia-industry cooperation for innovation

“Joint Research Chair” system originated by Osaka University (since 2006)
Joint Research Chair

provides researchers, provides funds,
premises, facilities etc. researchers, research

materials etc.

o |4

Joint Research Chair / Joint Research Division

 Osaka University

* Sponsoring corporations
(temporary transfer)

- Other organizations

Screening

At least one Professor or Associate Professor
plus,

one researcher of occupational level between
Associate Professor and Associate Professor

® Duration: 2to 10 years

Fully devoted to joint research

® Arrangement with emphasis on use of
intellectual properties

® Jointly operated by sponsoring

corporations and Osaka University Corporate researcher
Postdoctoral Fellow, Graduate Student

-Reflect ial d d Concurrent Professor, Associate Professor etc.
efiect social aemands Administrative staff

*Enhance university’s research function
*Financial independence - leading to medium or long term continuity
—>U of Tokyo, Kyoto U, Nagoya U, etc. followed Osaka U

@I ANAZAWA Source: Office for University-Industry Collaboration

UNIVERSITY Osaka University
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Academia-industry cooperation for innovation(cont'd)

@ Comprehensive Collaboration Agreement between the Center for
iPS Cell Research and Application (CiRA), Kyoto University and
Takeda Pharmaceutical Co., Ltd. (from April 2015)

- Takeda will provide research facilities and collaborative funding of o
20 billion yen as well as more than 12 billion yen worth of research c
support (facility, equipment, Takeda researchers and various

research services) over a 10-year period
- Around 10 projects on iPS cell technology applications will be CiRA
pursued concurrently

*About 100 researchers engaged in joint research, with each

contributing about 50 researchers

@ Comprehensive Collaboration Agreement between the Osaka

University Immunology Frontier Research Center (IFReC) and @® WPIOsaka University
Chugai Pharmaceutical Co., Ltd. (from April 2017) ®

- Total of 10 billion yen contribution over 10 years to IFReC to '

support IFReC basic research

“IFReC is going to disclose its research results to Chugai twice a

year

”Collaboration Promotion Laboratory” will be set up at IFReC to

pursue 5 to 10 projects concurrently

@I<ﬁ\f\]1\]1€\t RSWY 7




Research Center Initiative

World Premier International Research Center Initiative (WPI) wp’i

Program Summary Science

The WPI provides concentrated support for
projects to establish and operate research
centers that have at their core a group of Cloballation Mlicnce® S
very high-level investigators. These centers echnolog

are to create a research environment of a suffi-

ciently high standard to give them a highly
visible presence within the global scientific Reform
community—that is, to create a vibrant envi-

ronment that will be of strong incentive to

. Science : leading-edge research
frontline researchers around the world to Globalization : international research
want to come and work at these centers. environments

Reform : research organizations
Fusion : interdisciplinary domains

The WPI holds the following vision with regards to the research centers being established.
- 7-10 or more top-level principle investigators (centers selected in FY 2007 and FY 2010 had 10-20 or more)
- Total of 70-100 or more researchers and staffs (centers selected in FY 2007 and FY 2010 had 100-200 or more)
- 30% or more overseas researchers

http://www.jsps.go.jp/english/e-toplevel/data/wpi.pdf
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World Premier International Research Center Initiative (WPI) WD e
3".9'“5 o8 Life Science Materials/
nlverse/ Immunology Enel‘gy

Earth - Life/ @ WPiGsakaUn

Intelligence I

Materials & mathematics

Cell biplogy .y ATMR|
D5 A N L] Osaka U. 2007 & ma#rials -
iPMU| || s :
Tohoku U. 2007
U. Tokyo 2007 @IIIS Lt iC_Cel\{le

Origin of Universe Nanotechnology
Kyoto L. 2007
and Life 7~ | f’;\\ Il &SV \
@ i @ I @Rl W
eELSICD Q/ ITb
Iﬁﬁ\l‘_—ll :Il\ll INSTITUTY N?goyauniverSi
e — Nagoyail. 2012 NIMS:2007
Tokyo Tech 21012 Plant biology&chemistry
HIRCN ~
WIENAIN| (@®NanoLsS!
Origin of = il sedadom oo o WP KANAZAWA UNIVERS | z /
Intelligence U. Tokyo 2017 Kanazawa U. 2017 /wl wNER
Nano life science Kyushu U. 2010

http://www.mext.go.jp/a_menu/kagaku/toplevel/

__icsFiles/afieldfile/2018/04/11/1403665_1 1.pdfQ




WPI Nano Life Science Institute (WPI-NanoLSI) ﬂp @ NanolLS|

Human Body Cell

Nanodynamics in Cell
Proteins Metabolites Nucleic acids

Life Phenomena

- Development
- Disease
- Aging




WPI Nano Life Science Institute (WPI-NanolLSl) 'ﬂpi 0. !\IBHOLSI

Supramolecular Chemistry
P Akine  Maeda
,‘ nano-endoscopic

- hano-endoscopic
<manipulation

Ogoshi MacLachlan

- Molecular sensors
- Molecular machines

Medical / Pharmaceutical Science

Hirao Oshima Yano Matsumoto

[

- High-resolution/3D-AFM
- High-speed AFM
- SICM

Mathematical /
Computational Science

Foster Mikhailov

/S
S

Hanayama Wong

}

M
— 4
pic
Imaging and Analysis
i
, >
rug Rosistance |
i
o} |
|

- SPM simulation
- Bio simulation

- Cancer stem cell / microenvironment
- Molecular targeted therapy

“Nanoprobe Life Science”
Nano-level understanding of life phenomena by nanoprobe technologies

@ ICANAZAWA

UNIVERSITY



WPI Nano Life Science Institute (WPI-NanoLSI) ﬂw“p. @ NanolLS|

Motor Protein (Myosin V)

Fluorescence HS-AFM

Nature (2010)

BBRC (2000) Porins
acteria

JMB (2012)




The Center of Innovation Program (COI STREAM)

Three Visions of COl STREAM

Secure sustainability as a country advanced in its aging population and declining birth rate
m : Smart Life Care, Ageless Society

= Realization of happiness

Create a living environment with a high quality of life as a prosperous and reputable country
Smart apan o
=Innovative thinking method

Establish a sustainable society with vitality : Active Sustainability

'I_L':'- ”Ej

=Development of a durable town for centuries

Backcasting
Identify multi and/or interdisciplinary R&D challenges

e L
et ) . Evaluation and management
e Visionary Leader of the COl sites. o
o e Assistant Visionary Leader T

Eﬂ% ~_ | : P ,i\
| .
COl site fi-i :
Industry Academia

e Municipality @ @ @ S '
if m—c- M AP J
Under One Roof i E@

Satellites Satellites

The activities of COI Sites are managed thorough resources from industry as well as support from MEXT/JST.

http://www.jst.go.jp/coi/etc/COIl-brochure2017.10EN.pdf
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The Center of Innovation Program (COl STREAM)

Food &t
Hokkaido University
PL : Masanori Yoshino (Hitachi, Ltd.)

RL : Akiko Tamakoshi (Hokkaido University)
Participating institution —p.7

e MASTER

Frontier Center for Organic System Innovations
‘Yamagata University
PL : Toru Miyake (Dai Nippon Printing Co., Ltd.)

A ba (Y i

Sustaining national health in an aging society
Hirosaki University

PL : Kudo Toshihiko (Maruman Computer Service Corp.)
RL : Shigeyuki Nakaji (Hirosaki University)

Participating institution —p.9

RL: i Ohl
Participating institution —p.29

y)

COI TOHOKHU
Center of ion for ion of a health
society to realize healthy and fulfilling life, and
strengthen family ties through unobtrusive sensing and
daily health screening
Tohoku University

[ vision 1 4
kcor

Global Aqua ion Center for Improving PL : Iwao Waga (NEC Solution Innovators, Ltd.)
L Living Standards and Water-sustainability E:n;"p"a‘:’nkﬂ;;x:szl:; ﬂo:?l:u University)
. . . i i —*p.’
The Last 5X innovation R&D Center for a Smart, Shinshu University
Happy, and Resilient Society PL : Shinjiro UEDA (Hitachi, Ltd.)

RL : Morinobu ENDO (Shinshu University)

Kyoto University Participating institution —p.37

PL : Tsuyoshi Nomura (Panasonic Corporation)
RL : Hidetoshi Kotera (Kyoto University)
Participating institution —p.19

vision3 4
Vision1 4 —

by Daily Exercise Construction of next-generation

u ; 2 infrastructure using innovative materials

Bright Future for All Ages with Health Innovation Kanazawa Institute of Technology

by Daily Exercise PL : Shouichi IKEBATA (Daiwa House Industry Co., Ltd.)

Ritsumeikan University RL : Kiyoshi UZAWA (Kanazawa Institute of Technology)
PL : Takahide Tanaka(OMRON HEALTHCARE Co., Ltd.) Participating institution —p.35

RL : Tadao Isaka(Ritsumeikan University)
Participating institution —p.17

Self-Managing Healthy Society

The University of Tokyo

PL : Tomihisa Ikeura (The University of Tokyo)

RL : Ung-il Chung / Yuichi Tei (The University of Tokyo)
Participating institution —p.13

ICCPT

Innovative Center for Coherent Photon
Technology (ICCPT)

The University of Tokyo

PL : Junji Yumoto (The University of Tokyo)
RL : Shinji Tsuneyuki (The University of Tokyo)
Participating institution —p.31

)

X =
Fu — Creating for “Sy
OSAKA UMVERSITY COI STE through Arts, and
- d Technol
COl Site to develop a "Super Nippon-jin" ?’:kyo ?J‘:niv:?si(t’fgf s

by activating human power PL : Koshi Yamamoto (JVCKENWOOD Corporation)

ﬁak:a:::}l:rls‘!ty . . RL : Masaaki Miyasako (Tokyo University of the Arts)
RL : Kazuhiko Matsumoto (Osaka University) Participating institution —p.21

Participating institution —p.25

5 ‘\\‘ Happiness Co-Creation Society through
2 !; & “ISHIN-DENSHIN" Intelligent Communications
Center of KANSEI Innovation é) % | ,f Tokyo Institute of Technology
Nurturing Mental Welfare a \4 ;l PL : Shigeyuki Akiba (Tokyo Institute of Technology)
Hiroshima University "np'c ,l RL : Shunri Oda (Tokyo Institute of Technology)
PL : Takahide Nouzawa (Mazda Motor Corporation) > Participating institution —p.23
% RL : Shigeto Yamawaki (Hiroshima University)
Participating institution —p.27 Vision 1

a o
COINS
= P Center of Kansei-oriented Center of Open Innovation Network

Center for C i Social Sy y Center //f Digital Fabrication for Smart Health (COINS)
Kyushu University Nagoya University P Keio Univesity K ki Institute of Industrial Py i
PL : Shinya Ishihara (NTT WEST CORPORATION) PL : Shigeru y ji (Toyota Motor C i PL : Kenji Matsubara (Longfellow Inc.) PL : Hiromichi Kimura (Kawasaki Institute of Industrial Promotion)
RL : Masato Wakayama (Kyushu University) RL : Takayuki Morikawa (Nagoya University) RL : Jun Murai (Keio University) RL : Kazunori Kataoka (Kawasaki Institute of Industrial Promotion)
Participating institution —p.41 Participating institution —p.39 Participating institution —p.33 Participating institution —p.15

http://www.jst.go.jp/coi/etc/COIl-brochure2017.10EN.pdf
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Kanazawa’s Challenge: Construction of next-generation infrastructure systems .

o innovative materials

1- Development of Innovatlve materlels (upstream)

Development of highly functional thermoplastic resins (high modulus, long term durability,
self-healing, flame retardant and other properties), and bio-based materials

Biomass

lonic liquid Highly functional wood-based

structural matenals

i

Innovative biorefining processes (direct use of polymers)

Establish high-productivity, low-cost, low-energy innovative manufacturing
processes through advanced integration technologies for reinforcing fibers
and resins, and continuous molding/manufacturing process for long and large
structural members

ing, and

Highly shapeable materials

W

Innovative manufacturing technologies and structuring processes

. '2- Development of innovative manufacturing processes (mid-stream)

@KBNAEAY,

Vision
Strategy Team

producing
overall st

4 Devekpmento eyl ectmooges (2505

Establish reuse technologies and recycling systems
capable of handling high volumes at low cost

Aiming to implement in society various public
infrastructure (roads, tunnels, bridges, high-rise
buildings and other infrastructure where maintenance
costs can be reduced), building and house infrastructure
(infrastructure that enables fiexible design and is easy
to relocate) and offshore structure (sailing vessels,

offshore wind power generation, deep ocean drilling and
other infrastructure not possibie with existing materials)

DR

; 3-Development of applications (downstream) ]

A http://www.icc-kit.jp/coi/en/feature/02.html
Y

R
222588
C[]I STR Eﬂ III
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jKanazawa’s Challenge: Development of Carbon Fiber Reinforced Plastic Derived

iomas
Biomacromolecules in biomass Platform chemicals Resin & Fiber
Oil plant Plant oil [ \ [Carbon fiber
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[]Kanazawa’s Challenge: Composite material using plant-based thermoplastic resi

001 STREAM

Development of Carbon Fiber Reinforced Plastic (CFRP)
based on Cellulose acetate butyrate (thermoplastic resin)

CH,CH,CH,CO-

Carbon fiber
Cellulose acetate butyrate /;,;.;.;,;, reinforced plastic

(CFRP)




[JOpen Innovation Laboratories (AIST) BIRAT

<.'\ N

Open innovation laboratories
Cross-appointment / Research Assistant

Universities | 1z AIST

Basic research. £ | ) Industrial technology

exchangeJolKNOWIEAGE

Commercialization
Creation of new industries

{Objectives of establishing OILs)

1) Carrying out successive research and development from
basic research to demonstration in a seamless manner. Utilizi ng the Cross—Ap pointment System

2) Accelerating research with a cross-appointment *Universities - AIST:39 persons
system, 1n which professors of the universities can also - AIST = Universities: 14 persons
(As of Oct 1, 2017)

work as AIST researchers.

3) Developing doctoral researchers with open-minded
and practical visions, capable of playing active roles in
industries.

http://www.aist.go.jp/en_digbook/generaI_pamphlet/bk.T%A NAZAWA http://www.kantei.go.jp/jp/singi/keizaisaisei/miraitoshikaigi/
V E

UN I

RSITY suishinkaigo2018/innov/dai2/siryou3-6.pdfok.pdf 18



[JOpen Innovation Laboratories (AIST)

AIST-NU GaN Advanced Device Open Innovation Laboratory (GaN-0IL)
% Based on the technology of blue LED which Japan realized first in the world, we aim at early practical application of power
semiconductors using GaN (gallium nitride).

e AIST -UTokyo Advanced Operando-Measurement Technology Open Innovation Laboratory (OPERANDO-OIL)
MMGO Operando-measurement technology will lead to elucidation of functional mechanisms and visualization of manufacture
o processes The acceleration of development of materials, devices is expected.

AIST TohokuU Mathematics for Advanced Materials Open Innovation Laboratory (MathAM-0IL)
. We will systemize technology for materials modeling research by means of mathematical science, such as discrete geometric analysis, and computational materials
~OIL science. We will clarify the principle of correlation among the structures, functions, and processes of materials, and will accelerate materials development.

AIST Waseda University Computational Bio Big-Data Open Innovation Laboratory (CBBD-0IL)
B B D We are aiming at elucidating life phenomena and mechanisms of diseases and the creation of innovative drugs and supplements,
m@&éﬁ by integrating biological big data and information infrastructure technology with technology for life information analysis.

AIST Osaka University Advanced Photonics and Biosensing Open Innovation Laboratory (PhotoBI0-0IL)
P B We will conduct research and development of biosensing technology to elucidate mechanisms of organisms and to realize epoch-making drug
e —— creation, drug effect, toxicity evaluation, and infectious disease diagnosis, by integrating nanophotonics technology and biodevice technology.

e AIST- Tokyo Tech Real World Big-Data Computation Open Innovation Laboratory (RWBG-0IL)
ild‘ ";-r-"' Our mission is to advance the high-end processing and applications of big data in the real world, utilizing high performance,

"‘\p:]'r’L scalable computing as well as Al-based analysis technologies on world-leading computing infrastructures.
YT B

-I—!—. AIST-Kyoto University Chemical Energy Materials Open Innovation Laboratory (ChEM-0IL)

hEM By creating innovative materials based on new concepts and developing them into chemical energy devices, we will contribute
‘e ®IL to realizing a low carbon society by 2050 that is aimed at in the Energy and Environment Innovation Strategy.

-

AIST-Kyushu University Hydrogen Materials Laboratory (HydroMate)

m "Comprehenswe strategy for town, people, creation" project
By developing materials for safe and economical utilization of hydrogen, we aim to expand utilization and application technology of hydrogen.

ht\X,/Awww .aist.go.jp/en_digbook/general_pamphlet/book.pdf

I</l}rxll\]1 ERSITY 19



Sy IKANAZAWA

Areas: computer
science, materials,

environment
(Faculty, School)

M SAKIGAKE Project
“Creation of innovative Energy-
saving device”

Assoc. Prof. Norio Tokuda (Faculty
of Electrical Engineering and
Computer Science)

M InFiniti
“Renewable Energy Unit”
Prof. Tetsuya Taima (RSET)
... and others

Research assistant system
by our graduate students

Developing joint research in wider
scope based on researches accelerated
by collaboration and personnel
exchange

National Institute of
Advanced Industrial Science
and Technology

AIST

(materials, chemistry,

electronics, manufacturing)

B Advanced Power Electronics
Research Center
*Diamond Device Team

B Research Center for Photovoltaics

B Renewable Energy Research
Center

v’ Taking part in research
development project by AIST

v’ Offering hands-on research
experience

v’ Utilizing research outcomes
in degree thesis

¥

... and others

\

Cross-appointment system
of faculty and researchers

Joint application for major

international grants

v’ Revitalizing research
environment

v' Fluidization of research
personnel

v’ Organizing a system to

v’ Formation of the exceptional

research base

implement bridging research

& KANAZAWA
UNIVERSITY




[1Personnel Exchange through Collaboration (Diamond Semiconductor) &R A

ICBNAZATA

Example of fusion between the technology developed by Assoc. Prof. Tokuda

Technology developed by Assoc. Prof. Tokuda

Controlling the growth mode of homo epitaxial diamond thin film

ATy
%J =
Controlling the terminal structure of diamond surface

LA
S LEE P ™ LT 52

Substrate Substrate

132 {nm)

Substrate Substrate

and the Device technology of AIST

The first in the world to successfully create an inversion
channel diamond MOSFET

SCIENTIFIC REP{K}:}RTS

Fusion with Inversion channel diamond metal-
the AIST’s ox1de_-sem|c9nductor field-effect

. transistor with normally off
device P

e, characteristics
technology  ewesupm

Tsubasa Matsumoto™*, Hiromitsu Kato®, Kazuhiro Oyama’, Toshiharu Makino®,
Masahiko Ogura®, Daisuke Takeuchi?, Takao Inokuma?®, Norio Tokuda'? & Satoshi Yamasaki

We fabricated inversion channel metal-oxid tor field-effect

(MOSFETs) with normally off characteristics. At present, Si MOSFETs and insulated gate bipolar
transistors (IGETs) with inversion channels are widely used because of their high controllability of
electric power and high gha s to be a matenal
with a strong for b in 9t power devices, MOSFETs with an
inversion channel have not yet been reported. We precisely controlled the MOS interface for diamond
by wet annealing and fabricated p-channel and planar-type MOSFETs with phosphorus-doped n-type
body on diamond (111) substrate. The gate oxide of Al,O, was deposited onto the n-type diamond body
by atomic layer deposition at 300 °C.The drain current was controlled by the negative gate voltage,
indicating that an inversion channel with a p-type character was formed at a high-quality n-type
diamond body/AlLO, interface. The maximum drain current density and the field-effect mobility of a
diamond MOSFET with a gate electrode length of S jum were 1.6 mA/mm and 8.0 cm?/Vs, respectively,
atroom temperature

@s G
N N

D
_h —w— p*-layer

y
n-layer

1b (111) substrate

L

oo

()

Ly =5 pm, W, =150 um, RT

1 1 1 1

5 4 3 2 4 0
Drain voltage (V)

Drain current density (mA/mm)
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[]Personnel Exchange through Collaboration (Organic Thin Film Solar Energy)

I jUKNNlje/\E RSITQ

InFiniti
Renewable Energy Unit Members
(10 members: 3 in solar battery)

Fabrication process of organic solar cells in ambient atmosphere

PR T
KHN VA

a4

National Institute of
Advanced Industrial Science
and Technology

AIST
AIST Solar Energy Research Center Members
(Over 45 members)

Developing organic (Perovskite) solar cells by laser abrasion

] PCE
] | 15.7% (FWD) '\I
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CH,NH I Pbl,

Precision analysis and precision composition control of film formation

process using X-ray

solar cells —

Pbi, f i

CHNH;| salution [ 5

) [ Peravskite ] | B
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X-ray SR —
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Pbl, 2-dimensional Warsenumbar nen 1) Tme (£

H-ray detector

Product development and evaluation of durability-reliability of organic




Overall Picture of the Innovation System AR S

KB 4

Realization of innovation system leading to industrialization

Technological and social implementation to respond to "social issues to be solved" Social Problems,
Intelligence and to utilize "the strength of core technology in Japan" Trends
Choose the technology Pick-up social problems which
to solve social problems and must be solved in the future,

analysis of Japan’s strengths locally and globally

—
i Social
: Technology Practical Implementation, : Xte:jkingi:to alc?roun(';the new
Development Use Marketin trends such as loT an
K<Example> \| b & | systematic approach (multiple
OComputing | Fluidization of technology and personnel through corporate consciousness - Strengtheningthe connectionprior | areas of technology, fusion of
/ Phvsical ti I reform and stronger academia-university cooperation to commercialization I hardware and software)
ysical properties,
Electronic device 3¢ || I <Example>
Industry ~ mmemmmeeee- #  Industry
OAI X% | I . , N
ORobot I A A I OSuper aging society
ONanocarbon 3 I : —>Distance health care
. e system
OFuctional material?¢ || | Y -
OHydrogen | NIER Qs iy I —>Automated driving
OHiy h-temb suber I bound | | bound|  VE, CVC I —Safety and Security
cognducti: P I : OO0ld infrastructure
OCar batterg I v I —>Infrastructure
OFreon Y I v I management robot
~ 7 University —> S em. > Research I OExplosive increase of
HTechnology that is essential to I Ventures Ventures : world’s population
“Society5.0” in the 5th Science | )
and Technology Basic Plan I [ ?F0.0d Pmduc“on'
o distribution system, low-
I Promoting intake of advanced technology and personnel from overseas I .
| I cost water infrastructure
I | OEnergy, environment
I I —>Innovative energy-
I l Making of Global Open Innovation Base J I saving and new energy,
e oo sl carbon capture

-
’ ANAZAWA http://www.meti.go.jp/committee/sankoushin/sangyougijutsu/
&

UNIVERSITY kenkyu_kaihatsu_innovation/pdf/report01_02.pdf 23




Conclusion

® Expanding and deepening joint researches
(Large-scale Institution-to-Institution joint research)

® Research consortium at an under-one-roof type base
(Joint research in noncompetitive areas by multiple universities and businesses)

® Utilization of cross-appointment system
(vitalization in university-AIST collaboration)




