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1.Overview of NICT
- Organization and activities -

情報通信研究機構

Koganei Head Office
www.nict.go.jp
address: 4-2-1 Nukui-Kitamachi, Koganei, Tokyo 184-8795 Japan 
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Outline of NICTOutline of NICT
Establishment date: April 1, 2004
Mid-term plan: April 2001 through March 2006
Budget & Personnel:

Budget: about ¥59.6 billion (US$ 514 M)
Personnel： Full-time employees, about  480

Tenure researchers: 305 (Ph.D: 186)
Non-permanent researchers: 600 (PD, Graduate 

students included) 
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Incorporated Administrative Agency

NICT
NICT

Medium-Term Goals
(2001-2005)

Medium-Term Goals
(2001-2005)

Annual PlanAnnual Plan

Mid-Term Plan
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Mid-Term Plan
(2001-2005)

Review Committee on each IAAReview Committee on each IAA
Results reviewed 
every year

MIC
(The Ministry of Internal Affairs and 

Com
m

unications)

MIC
(The Ministry of Internal Affairs and 

Com
m

unications) Operating ExpensesOperating Expenses

Commission

Opinions on medium-
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PresidentPresident
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Organizational structure of NICTOrganizational structure of NICT

President and 
5 Vice-presidents

General Affairs
Strategic planning

Information and network system
Wireless communications
Applied research & standard
Basic & advanced research

Extramural R&D

Funding

Intramural R&D

R&D Management
Collaborative Research management

Key Technology research management
Information and communications 

promotion

Advisory committee

General affairs
Finance

Research Planning

Top Management
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Basic Research, Applied research, Basic Research, Applied research, 
and Funding for New Businessand Funding for New Business
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Research
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Research
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Intramural 
R&D

High-risk

Long-term

Extramural 
R&D

Funding

Crossing the Valley of 
Death

Collaboration with 
Industries and 
Universities

R&D 
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CORE (INTRAMURAL) R&DCORE (INTRAMURAL) R&D

Information and Network Systems Wireless Communications

Applied Research and Standards Basic and Advanced Research
Basic and Fundamental Research, International Collaboration, and Standardization
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COLLABORATIVE (EXTRAMURAL) R&DCOLLABORATIVE (EXTRAMURAL) R&D
Collaborative R&D, Test-bed

PROMOTION AND FUNDINGPROMOTION AND FUNDING
Funding New Business Promotion

Extramural R&D

http://www.venture.nict.go.jp/event2/ipr/report/repo01.html
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NICT Overseas BasesNICT Overseas Bases

日本

Wireless Communications 
Laboratory

Asia Research Center

Washington DC 
Office

Paris Office

Experimental Facility at 
University of Alaska

Thai Computational 
Linguistics 
Laboratory
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International CollaborationInternational Collaboration
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2. Overview of UNS Strategic Programs2. Overview of UNS Strategic Programs

ICT R&D Programs for the Ubiquitous ICT R&D Programs for the Ubiquitous 
Network SocietyNetwork Society

For the For the UUbiquitous biquitous NNetwork etwork SSociety (UNS)ociety (UNS)
UUniversal Communicationsniversal Communications
NNew Generation Networksew Generation Networks
SSecurity and Safetyecurity and Safety

The Telecommunications Council ; Ministry of The Telecommunications Council ; Ministry of 
Internal Affairs and CommunicationsInternal Affairs and Communications
Issued July 2005Issued July 2005
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SocietySociety’’s Need for ICTs Need for ICT
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Direction of ICT Research and DevelopmentDirection of ICT Research and Development

Creating knowledge: Bring out the potential of individual and promote the creation of value 
through various areas of knowledge.

Using knowledge: Various issues in society can be solved and advanced; easy-to-use services 
as well as people-friendly communication realized.

Promote intellectual dynamism

ICT security / safety: Ensure the dependability of ICT as a social infrastructure as well as its 
security / safety.

ICT for security / safety: Utilize ICT to solve issues in various fields: healthcare, welfare, food, 
agriculture, crime prevention, disaster reduction, and the urban / natural 
environment.  

International competitiveness in ICT: contribute to the world through playing a leading role in 
international standardization; create new technology generating a 
paradigm shift. 

International competitiveness through ICT: Enhance Japan’s international competitiveness 
through the advanced use of ICT;  develop the world’s leading ubiquitous 
network society.

Maintain /improve international competitiveness

Establish a secure and safe society 
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Priority AreasPriority Areas in ICT Research and Developmentin ICT Research and Development

Enable Japan to maintain / strengthen international 
competitiveness in core technologies: optical, mobile, and 
devices
Advanced basic technologies enable Japan to play a leading 
role in global ICT development

New Generation Networks Technologies

ICT Security and Safety Technologies

Priority areas in ICT Research and DevelopmentDirection in R&D

Ensure security / safety of ICT networks that are the basis of 
social and economic activities
ICT Technologies to ensure security to realize a safe / secure 
social environment

International 
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International 
competitiveness through 
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Maintain / strengthen 
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ICT for security / safety
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Network technology that enables Japan to 
maintain / strengthen international 
competitiveness in core technologies, including 
optical, mobile, and device technologies
The most advanced basic technologies that 
enable Japan to play a leading role in global ICT 
development 

New Generation Networks 
Technologies

ICT Security and Safety Technologies

Priority areas in ICT R&D

Ubiquitous Priority R&D StrategyUbiquitous Priority R&D Strategy

Content creation technology that can promote the 
intellectual creativity of individuals
Communication technology that can transcend 
the barriers of language, culture, and physical 
capabilities

It is important to promote R&D with a 
focus on the entire system architecture.

Universal Communications
Technologies

New generation networks New generation networks 
architecturearchitecture

Ubiquitous mobilityUbiquitous mobility

Ubiquitous platformUbiquitous platform

New ICT paradigmNew ICT paradigm

Sophisticated contents creation / Sophisticated contents creation / 
distributiondistribution

UltraUltra--realistic communicationsrealistic communications

SuperSuper--communicationscommunications

Secure networksSecure networks
Sensing / Ubiquitous timeSensing / Ubiquitous time--space space 

infrastructureinfrastructure

Ubiquitous / universal townUbiquitous / universal town

< < Intellectual Creativity Program Intellectual Creativity Program >>

< < Security and Safety Program Security and Safety Program >>

< < International Leadership Program International Leadership Program >>

UNS Strategic Programs
Aspects that should 

be considered in 
Ubiquitous Priority 

R&D Projects

Promoting 
innovation and 
breakthroughs 

Playing a leading role 
in developing system 

architecture 

Creating new 
businesses

Strategic leading in 
international 
cooperation / 
competition

Open demonstration 
tests with an eye to 
providing an actual 

use for the technology 

Developing 
human resources 

for the future

Solving social 
issues

Inspiring hope

Universal Communications

New Generation Networks

Security and Safety
10 R&D projects

Technology that ensures security / safety of ICT 
networks that are the foundation of social and 
economic activities
Technology that ensures security in a broad 
sense to realize a safe / secure social 
environment through ICT
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Build the world’s most durable network 
lifelines designed to withstand all forms of 
external threats and internal failure.

Create advanced measurement, spatio-temporal and 
positioning systems for use in environmental initiatives and 
disaster response programs.

Create the networks based on innovative 
new concepts, using optical technology to 
extend into non-IP areas.

Create a super-broadband environment with 
mobile on the core, providing seamless 
coverage from space to every point on the 
globe.

Build a platform with which 
authentication, billing, distribution, 
and service integration can be 
handled easily online.

Sow the seeds of future ICT- basic 
technology for optical / quantum 
communications and nano-ICT.

Create an environment in which anyone can 
produce any content they wish and in which 
content can be accessed while ensuring 
reliability.

Create user-friendly ubiquitous networking 
environments particularly for the benefit of 
older and disabled persons by the sensor 
network and robot technology.

Secure networksSecure networks
Sensing/ Ubiquitous timeSensing/ Ubiquitous time--

space infrastructurespace infrastructure

New ICT New ICT 
paradigmparadigm

New generation New generation 
networks architecturenetworks architecture

Sophisticated contents Sophisticated contents 
creation/distributioncreation/distribution

Ubiquitous/ 
Universal  town

Ubiquitous/ Ubiquitous/ 
Universal  townUniversal  town

Create super-communications systems 
designed to eliminate the barrier of 
language, knowledge and culture.

Super-
communications

SuperSuper--
communicationscommunications

Create the first ever realistic 3-D video 
communication systems 

Ultra-realistic 
communications

UltraUltra--realistic realistic 
communicationscommunications

Ubiquitous Ubiquitous 
mobilitymobility

Ubiquitous Ubiquitous 
platformsplatforms

<International Leadership Program>
New Generation Networks Technology Strategy 

<Intellectual Creativity Program>
Universal Communications Strategy

<Security and Safety Program>
ICT Safety and Security Strategy

UUbiquitousbiquitous NNetwork etwork SSocietyociety
Strategic ProgramStrategic Program

Universal Communications New Generation Networks

Security and Safety

3. Research Theme



1919

Promotion of UNS Strategic Programs  
-Role of government and associated support-

StandardizationStandardization
Role of Government 

□□ Promotion Policy of the Three Strategic ProgramsPromotion Policy of the Three Strategic Programs
> > International leadershipInternational leadership ; Promote R&D to strengthen industrial ; Promote R&D to strengthen industrial 

competitiveness with an eye to providing an actual use for the competitiveness with an eye to providing an actual use for the 
technologytechnology

> > Safety and security Safety and security ; Promote stable and consistent R&D to support the ; Promote stable and consistent R&D to support the 
security of Japan and its peoplesecurity of Japan and its people

> > Intellectual CreativityIntellectual Creativity ; Research on the convergence of human / social ; Research on the convergence of human / social 
sciences and the creation of largesciences and the creation of large--scale databasesscale databases

□□ Common Promotion Policy for the Three ProgramsCommon Promotion Policy for the Three Programs
>   Promote exploratory R&D to trigger a paradigm shift>   Promote exploratory R&D to trigger a paradigm shift
>   Establish / manage a large>   Establish / manage a large--scale, open R&D infrastructurescale, open R&D infrastructure

Developing Developing 
Human ResourcesHuman Resources

TThe Ideashe Ideas--Based Based 
R&D R&D 

EvaluationEvaluation ofof
Research activitiesResearch activities

Technology LicensesTechnology Licenses
Management Management 
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4. Environment monitoring for global change and 4. Environment monitoring for global change and 
natural hazard damage mitigation:natural hazard damage mitigation:

ICT application to the security and safety issueICT application to the security and safety issue
Scope/ TargetsScope/ Targets

Monitoring global safety and security: Global change issueMonitoring global safety and security: Global change issue
Monitoring natural hazards and damage mitigationMonitoring natural hazards and damage mitigation

Technology/PlatformTechnology/Platform
Remote sensing/ Global and regionalRemote sensing/ Global and regional
Satellite sensor technology/ ground based systemSatellite sensor technology/ ground based system
Data network system over international data transferData network system over international data transfer
SuperSuper--computer based model analysis computer based model analysis 
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Efforts on global change studies in JapanEfforts on global change studies in Japan

ADEOS-II launched in 2002
for global change monitor

Atmosphere –Ocean Model 
results by the Earth Simulator
(Earth Simulator Center)

The Earth Simulator

Japan-Europe joint 
EarthCARE Program(2012)
(NICT/JAXA/ESA)

Image of EarthCARE measurementAerosol distribution taken
by ADEOS-II (JAXA)
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2002年
アジアンロシア森林火災

A joint study of arctic atmosphere measurement for global changeA joint study of arctic atmosphere measurement for global change
(NICT(NICT-- Univ. Alaska): Real time data access available in JapanUniv. Alaska): Real time data access available in Japan

Backward trajectory analysis

30Mbps

NICT

JGN2         
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Remote sensor technology developed in NICT for the Remote sensor technology developed in NICT for the 
disaster damage reduction disaster damage reduction 

SAR image of disaster area of Chuetsu 
Earthquake (Niigata Pref.) 

Airborne SAR (Synthetic Aperture 
Radar) system developed in NICT

Heavy rain event in Korea seen by TRMM radar;
horizontal rain distribution (left) and vertical distribution (right)

SAR image of crater of 
Miyake Isl. during eruption

Tropical Rainfall Measuring Mission (TRMM) 
satellite equipped with world first rain radar

developed by NICT/JAXA

http://www2.nict.go.jp/dk/c215/PI-SAR/J/niigata/G2.htm
http://www2.nict.go.jp/dk/c215/PI-SAR/J/niigata/Ojiya-1.jpg
http://www2.nict.go.jp/dk/c215/PI-SAR/J/niigata/Ojiya-3.jpg
http://www2.nict.go.jp/dk/c215/PI-SAR/J/niigata/Ojiya-4.jpg
http://www2.nict.go.jp/dk/c215/PI-SAR/J/niigata/Ojiya-2.jpg
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Recent results by TRMM radar applied to Recent results by TRMM radar applied to 
Hurricane monitoring and forecasts in USAHurricane monitoring and forecasts in USA

Hurricane Wilma (NASA HP)

Hurricane Katrina  (NASA HP)
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5. Approach to the ubiquitous sensor 5. Approach to the ubiquitous sensor 
networks for environment monitoringnetworks for environment monitoring

Concept of sensing Concept of sensing 
network:network: huge number huge number 
of simple/cheap sensors of simple/cheap sensors 
are connected with are connected with 
cuttingcutting--edge network edge network 
technologytechnology
Multiple sensor network:Multiple sensor network:
a few number of higha few number of high--
quality sensors are quality sensors are 
connected with usual connected with usual 
network

Small scale vector-wind measurement 
system with multiple sensor network 

network
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Sensing network for monitoring Sensing network for monitoring 
regional environmentsregional environments

Sensing network for monitoring Sensing network for monitoring 
regional environments becomes regional environments becomes 
attractive as an application of attractive as an application of 
ubiquitous network system.ubiquitous network system.
adaptive network system via adaptive network system via 
adhoc/multihopadhoc/multihop communicationcommunication
Integration with remote sensing is Integration with remote sensing is 
a new challenge;a new challenge;
Application areasApplication areas

Micro climateMicro climate
AgricultureAgriculture
Ecology Ecology 
Disaster monitoring

Sensor Box

Sensorweb in test
operation

photo:NASA/JPLDisaster monitoring
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Adhoc/multihopAdhoc/multihop communicationscommunications
Each terminal sends Each terminal sends 
data to the nearest data to the nearest 
relay station, by which relay station, by which 
the total electric power the total electric power 
consumption is small.consumption is small.
Adaptive network: Adaptive network: 
movable module and movable module and 
flexible routing

Sensor/
com. 

module

Sensor/
com. 

module

Sensor/
com. 

module

Sensor/
com. 

module

Base 
Station

~10kmBarrier!

flexible routing
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High resolutionHigh resolution
Model Model 

Temp of Temp of 
Tokyo Tokyo OtemachiOtemachi

Numerical model (high resolution) can not 
predict summer heat in Tokyo down town (MRI).

A potential application area:A potential application area:
Monitoring MegaMonitoring Mega--city environmentcity environment

Sensor WEB
technique

High density remote sensor 
array connected with 
high speed network 

Data analysis/modeling

Trend in Temperature change

Tokyo

NewYork

Paris

Global

-Concerns have been raised in Mega-city on 
- recent weather events/ disasters
- air pollution

-Current monitor system not working enough
-High density measurement in small area needed
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ConclusionConclusion
1.1. NICT was established in 2004 and working as a core research NICT was established in 2004 and working as a core research 

center for advancing ICT R&D under MIC, Japan;center for advancing ICT R&D under MIC, Japan;

2.2. The Ubiquitous Network Society (UNS) Research Programs were The Ubiquitous Network Society (UNS) Research Programs were 
established as the national ICT initiative by MIC, Japan in Julyestablished as the national ICT initiative by MIC, Japan in July
2005;2005;

3.3. Topics given are regarding to the ICT applied to the societal Topics given are regarding to the ICT applied to the societal 
safety and security;safety and security;

4.4. NICT has contributed to develop remote sensing technology for NICT has contributed to develop remote sensing technology for 
the global change study and disaster damage mitigation. the global change study and disaster damage mitigation. 

5.5. Significance in the ubiquitous sensing technology, in which the Significance in the ubiquitous sensing technology, in which the 
sensing and network techniques are integrated, was pointed out;sensing and network techniques are integrated, was pointed out;

6.6. One of potential application areas of this technology is the One of potential application areas of this technology is the 
environment monitoring of city areas; New ICT approach of environment monitoring of city areas; New ICT approach of 
ubiquitous sensing copes with present issues and helps realize ubiquitous sensing copes with present issues and helps realize 
societal safety and security;societal safety and security;
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