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Welcome address from NICT Fuminiko “Tom” Tomita, CRSO

The sole national research institute in the field of ICT in Japan
* Promoting its own research and development
« Cooperating with and supporting industry and academia
+ Education and training of cybersecurity experts
Public Services

Industry/Academia/Government « Japan Standard Time
Innovation Platform » Space Weather Forecast...

Budc

~ 27 Billion Yen + a (~11) |
2 (=$400 Million in Total) g
iy \
“Personnel: ~1000 .
ﬁ 28searchers: ~520, COIIGbOr'ClTIOn .

o499 Open Mind/Innovation
f Apr. 2017 Challenger's S&i{'i‘l‘ _ e

P

w4 - - —
— — —_— il - -
T — ~ p— ;”
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Public Services

Frequency Standard and Space Weather Forecasts

Japan Standard Time

S 2oy Sl eh

i Test & Calibration
Hagane-yama .1 Ohtakadoya-yama of Wireless Equipment
Station Station -
(60 kHZ) e (40 kHZ) W - . = .J_— 4 £

Radio controlled clocks & watches
« >300M Access/day Internet Standard Time /

NTP Service e
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President

Vice Presidents

Organization

Open Innovation Promotion
Headquarters

B Applied Electromagnetic Research Institute

Social Innovation Unit

Network System Research Institute
Wireless Network Research Center

Big Data Integration Research Center

Resilient ICT Research Center

— Universal Communication Research Institute
Center for Information and Neural Networks
Adv. Speech Translation R&D Promotion Center

Terahertz Technology Research Center

National Cybersec. Training Center

ICT Test-bed R&D Promotion Center

Intramural R&D

— Cybersecurity Research Institute

Al Science R&D Promotion Center

— Advanced ICT Research Institute
Advanced ICT Device Laboratory

Lum,umd uoneAouu| uadQ

Innovation Promotion Department

— Information Gathering Satellite Development Office

Global Alliance Department

Strategic Planning Department
General Affairs Department ICT Deployment & Industry Promotion Dept.

Financial Affairs Department

C
9
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@©
e
i
=
=
©
<

Public Relations Department
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History and 3rd Paradigm of ICT

O
2
C)‘
W O Phase 3
3% o
Y O _
A Value Creation
< on the Fusion of
\C .
?O\Né Cyber-Physical System
\(\'\Q\(\
(;onneG\'\\"\W Creation of Cyber-world Phase 2
Creation of Computer and Network Systems Phase 1

~1990 2010 2015~

i
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Data Driven Innovation for Quality of Social Life

< 6
SENSING & NETWORK
SP\RA\—‘-/
- e CY‘BER BORLD
’ \ r 6

| "\ BIG-DATA SYSTEM
ACTUATION 6
VALUE CREATION

'cYBER K
SECURITY &
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%{N‘\ Next-Generation Phased Array Weather Radar

« 3D heavy rainfall and tornadoes at a spatial resolution of 100m within 30 secs.
« Prediction of sudden and localized meteorological phenomena

\
RN
AT

| | Phased Array Radar: | &2 B | Parabolic antenna:
10-30 sec. TS 5-10 min.

Charming ICT for Future World Human Happiness
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Unexpectedly Localized Heavy Rain:
2014 Aug.16,21:00 - 17,05:00 (300x speed)

>




Space-borne Cloud & Precipitation Radar

GPM (Global Precipitation Observation )/DPR (Dual-frequency Precipitation Radar)
JAXA, NICT and NASA Collaboration Project nic? HKA @/

GPM/DPRAOMEA Te BA B8 L DFFIADIFS
(2014512H2H186554 97 LB HAB¥R5))

Snow streaks over the Sea of Japan observed by GPM/DPR
around 09:54Z-on‘December 2, 2014

@ Charming ICT for Future World Human Happiness



%jéf“‘\ Volcano Eruption Observation by Pi-SAR2

Precise (30cm) polarimetric color image (through clouds, day and
night) can be transferred to the ground in near real-time (10 mins.)

Sakura-jima Island Volcano
2 days after the eruption,
August 20, 2013

(@j Charming ICT for Future World Human Happiness Novembe




Wireless Smart Utility Network (Wi-SUN) @) c:

World's First Small-Sized and Low-Power "Radio Device" Compliant with Smart-
Meter Standards of "ECHONET Lite" and "Wi-SUN"

, ’ Wi-SUN will Expand to the Sensor Network World

Social

More than 10-year
operation driven by an

Wireless
o ! AA battery

(2cmX4cm) r — 3
e Communication range

IS automatically
expanded by multi-hop
transmission

& Water temperature
salinity sensor

(&j Charming ICT for Future World Human Happiness November, 201



W WIi-SUN will expand to Sensor Network World

WIi-SUN has been accepted all (10) major Electric companies and
Gas companies in Japan (over 80M houses).

Now expanding to the Home Area Network and will expand to the
other SENSOR NETWORK world.

E-company _ ; E-company > fard
A route o) B route | i \C) |
Smart Meter HEMS 3
Wi-SUN Wi-SUN Wi—SUN

Consumer electronics
| J | J \ J
f f f

Interoperability among multi vendors (Wi—SUN Alliance)

(Q Charming ICT for Future World Human Happiness Novem




. Hybrid (Laser and Radiowave) P,
Space Communication System is %p
an Inevitable Future !




- Optical Signal
Optical signal Electrical sign

\ )
(2 )8@ )

Optical node

All Optical Signal

All Photonic Network; Power-saving and Low-latency Node

Electric node

World Record ! High-speed optical node
- Large capacity : 12.8 Thit/1 terminal
- Power consumption: 1.4kW

U

(@/j Charming ICT for Future World Human Happiness November, 2(
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Multi-core fiber transmission -Challenge for “Exa bps” transmission-

NICT leads fiber competition by multi-core optical fiber transmission technology

-

-

19-core

36-core fiber

~

| fiber

Current opti
e » 125um

Diameter of hair~80 um

&/ Charming ICT for Future World Human Happiness
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= Break-through 300 Tera bit/s
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&%) Disaster x ICT
First-Aid Network / Dependable Mesh Network

Connecting Flexible bridging networks by UAV / satellite _v
Isolated areas — TR .
—— e - - ull-automatic
: k& F mobile earth
< == s terminal

‘é

)
—
—
~
-~
ey

-

e e e I S
e S S AR T IS e
o e NS B R

Portable Optical
Amplifier (EDFA)

S~ :
-
%

— e

Restoration of
fiber links
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(== Cybersecurity
o NiCTE E Network Incident analysis Center
for Tactical Emergency Besponsew )

® Large-scale darkiet (UAL'sed IR address) monitoring
® Fully automated malwarerdnalysi
| ® Grasping root causes@fyCyberattacks [™_} 1ICC T ERR

@ Charming ICT for Future World Human Happiness



Cybersecurity
Direct Alert Environment for
DRGDRI—L—IS Darknet And Livenet Unified Security

® Darknet-based real-time alert system
® Detecting internal malware infections by darknet

-® Sending alert to infected organiz@p\tl AL LIS

@ Charming ICT for Future World Human Happiness
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Cyber-security Collaborations in NICT

® Domestic Collaborations

v' Global darknet monitoring environment (>300K addresses) with
Japanese universities and enterprises

v' Over 600 Japanese local governments (total;1700) joined DAEDALUS

v Information sharing with security related organizations (e.g., NISC,
JPCERT/CC, IPA, etc.)

/. International Collaborations

v In JASPER (Japan ASEAN Security PartnERship) project,
DAEDALUS sends alerts to ASEAN countries

v" Overseas deployment of darknet sensor for Asia, Oceania and
European countries with mutual data exchange

v R&D collaborations and researcher exchange

@ Charming ICT for Future World Human Happiness NLIET)




E5CH Biomedical EMC

y 4
i

* Numerical human-body models with the aim of evaluating the
safety of radio waves with respect to the human body

* This voxel human model databases are available to the public
http://emc.nict.go.jp/bio/model/index_e.html

=l

Review of Computational
Anthropomorphic Anatomical
and Physiological Models

Proceedlngs IEEE

iy

Yartd & postare ma del « dovedope & M am 2 eetcevy'call y
-dctwdml-n aptgte vtxwlog povtame (& ourtewy of
Shifiiia ey A Nxtt ool o nforma o 24 ammay e ow

lm&n. o an
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@ ) Multilingual Speech Translation Application VoiceTra ASTREC

Translation between 31 languages. Download and use for free. Main
targets are sightseeing, medical, and shopping services.

.} F&. 3
L O ’.'\ Ty ’.'\
N\ L N = :

|

i A& =) Speech
Input results .
Please tell me how recognmon

to get to the station. | 3

—7 [ »..ul

Translation
results

== ma
Result
~ confirmation

Translation resulits

BRNDITEFZEHX
TLIES W

Meaning of translation results

’ - 3
O R

Please show me how to
get to the station.

@ *’))T —

. ﬂ%{i%rﬁb\% ) T3 TR e

;'L\!O .havedany plans for=tiTe
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1k ASTREC

Universal Speech Translation Adv. Res. Consortium (U-STAR)

Al and Network-based speech-to-speech translation with the aim of breaking language barriers 'J

around the world. Over 30 research Institutes in 23 countries

“uulmy

.............
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/> Innovation Platform; e
1 _ ASTREC
Overcome the Boundaries of Language

Speech-to-Speech Translation for 2020 Tokyo Olympic Paralympic

Sightseeing
2020 Business

Corpus

Medical Treatment

Business
Corpus '

Shopping

Business .
Corpus

Multi Language Translation Business based on JUST Engine

s a
2020 :f %g'? Sightseeing Medlcal\ Shopping
P "'a."’ . Service SerV|ce . Service %
ngégo Demonstration §Demonstrat|o Demonstration
ﬁ Japan Universal Speech and Tr@/\
2018 (JUST) Engine
Multi-Language
Scale-Up | . ] Lo ASTREC __ Multi-FigIdsg
nasonic  FlJj ITsu NEC 7 NTT - :Teex TOPPAN Hi g her-
HITACHI SONY TOSHIBA < MOIDR FEAT NHK Performance
2015 VoiceTra | |
“GC Plan” E Corpus j VoiceTra Engine J
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%ﬁ\ High-function measurement system in CiNet
Academic Alliance; Brain Science 7 Q
—”

KIEAF
ASAKA LIXIVERSITY

awvf"—w.:”:w'““‘"
Center for Information and Neural NICT Advanced ICT Institute (Kobe)
Networks (Suita; Osaka Univ.)
Suita Kobe
15T-MRI

-

MRI: Magnetic Resonance Imaging

MEG: Magneto Encephalo Graphy
Other: Near Infra- Red Spectro-scopy (NIRS) . Electroencephalograph (EEG) .
Trans-cranial magnetic stimulation (TMS)
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Human Visual Experiences and Brain Activity
(Nishimoto et al., 2011 Current Biology)

Presented clip Brain activity by f-MRl

{7} CiNet

~ic?

@ Charming ICT for Future World Human Happiness
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. Decoding Human Visual Experiences from Brain Activity (@ZG Net

(Nishimoto et al., 2011 Current Biology)

Future : Decoding imagination in brain to help communications
One of the solutions for Aging society problems.

Clip reconstructed

Presented clip from brain activity

(@Q Charming ICT for Future World Human Happiness November, 20



History and 3rd Paradigm of ICT

O
2
C)‘
W O Phase 3
3% o
Y O _
A Value Creation
< on the Fusion of
\C .
?O\Né Cyber-Physical System
\(\'\Q\(\
(;onneG\'\\"\W Creation of Cyber-world Phase 2
Creation of Computer and Network Systems Phase 1

~1990 2010 2015~

i
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Phase 1; ICT Innovation Prestige from Technology

Good technology attracts mass users

R&D | W New Products & Service |msh  Society

Good chef attracts
good guests

Quality Restaurant
Style Innovation

Paradise of S&T |

29

Q
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Phase 2; Another Innovation Prestige from Internet

Users select the good Services
R&D | mwh New Products & Service | Society

-

)

Guests select
good foods

Food-Court or

Home-Party Style
Innovation

Users Selection
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Phase 3; Cyber-Physical System, M2M, e-..., Smart ..., loT, etc.

wep  New Products & Service |y
« Social iIssues have directly connected to R&D

R&D Society

 Field oriented and Personal Service dominant innovation

s

- -

Wide variety | H¥ # Sushi-Counter .~
of guests in SEed qESTyle Innovcmon ‘

Asian market g &

T L P
TR W h

S .- -:;J.é
- - \ “__ \\ R
e
, </
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Open ICT Innovation Platform by NICT The institute of Opportunity
¢

- SENSING & NETWORK U
“1 REAL WORLD VALUE CREATION ACTUATION BIG-DATA SYSTEM

" — (i\\

R o & SECURITY‘ PRVACY | o

Chef
President
Prof. Tokuda

New ICT Serwces by the Sushi-

Future Possible counter style innovation Social Issues
World Potential Needs
Feedback to
R&D
V4
Academia - @ = ,..'-_ =
Ingredients / foodstuffs : : Government
Technologies / Bigbata ~ oMmall Business Big Business
e 32




&O’) Social ICT R&D and Global Collaboration

[0 ] Mobile Wireless "
(1) Funding / Collaboration Test Bed

[$¥) Special Academic Alliance
. [Medical / Health Care) © * ﬁDr;saster Prevention]
— = = L 4
- (Smart City] ° (Rresenation) o (Social ICT)
| (Preservation) Ml Aciculie clood] !
[Education) Yol Cyber Securit

i} [Wireless Smart]

l:"mlu s » "'{, ‘

- (Agriculture / Food)

y«l ANCN
] I“v,

4
- e 2 s 2ota 4 )
%] G-Space Platf . .
- > | 1 Pate Patlorm | E EU R&D co-funding Cooperation ,
(AT Cocal Governmen] I_[Dlsa_s’ter Prevention] | ) ys NSF co-funding Joint Research Program
Collaboration | (Agricuiture / Food] &) ASEAN ICT Virtual Organization
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ASEAN IVO and Social ICT

O [Social ICT)

[Smart City / Home]
[(Smart Wireless)

[Education)
[(Medical / Health Care)
[Agriculture / Food]

[Preservation)

[Disaster Prevention)

[Tourism] 1,

[Environment Protection] 1,
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G9 ASEAN IVO Members as of Nov., 2017

R
. Laos NICT
NUOL 2 ’
NICY
(7€ J
Thailand Philippines
CHE, ChulalongkornU CMU, KMITL, NECTEC, NIMT, TNI Mapua University
s ) (s NECTEC’ ()* 5’&&
. Vietnam
Malaysia DUT, HUST, IOIT PTIT UIT-HCM,VNU-IFI,VNU-UET,VNU-ITI
MIMOS, UTM, UPM P
.3 Cambodia “'\Q‘\ . \El
7 N\ © Q NIPTICT
'\
NIJPTICT
Singapore
2R, NTU, NUS, SingAREN, SUTD
Brunei
=l =
Elglﬁ[ﬁil UBD, UTB

Indonesia
BPPT, ITB LIPI, Tel-U, MCIT
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We are now in front of “Social Big Data”
KAEE

- Unknown Future Society and
Natural Phenomena

Charming ICT

* 02 & CndllZelie edgYgrlog)

.
. B /l"
.’.

-

.
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For World Human Happiness
and Endurable ICT
Let’s Start
Friendly Communication for
Cooperative Innovation

Thank you very much
For your kind attention

TEEREGH N U ET

http://www.nict.go.jp/en/




