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Outline of S4D Project

• Driving research and development of space and geospatial 
technology to contribute to social problem solving at global 
scale, by combining 1) infrastructure development of space 
information and geospatial services and 2) PPAP 
development.

Space technology group
Prof.S. Nakasuka (Dept of Eng. UT)

Geospatial techonology group
Prof. R. Shibasaki (CSIS, UT)

GNSS positioning service group
A. Prof. N. Kubo (TUMST)

S4D project team

Cabinet Office
Min. Land, Infrastructure and Transport
Min. of Communication
Min. of Economy, Trade and Industry
Min of Education, Science and Technology
Min. of Foreign Affairs etc

Collaboration with
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Current situation

• Each technology may be 
competitive.

• But it may not always lead 
to development of 
successful services for 
people and society.
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TRIANGLE 
driving positive cycle of technology 

development and service development
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In Summary, we aim to ・・・
1. Provide information/data and platforms related 

to Space as an open community, e.g.  
Satellite monitoring and communication services 

through nano-satellites

Positioning services

Data analysis services and GIS data development as 
supplement data for the data analysis  

2. Build global networks and communities to link 
Japan and Asian countries

3. Facilitate the creation of new business 
opportunities

4. Strengthen technical competitiveness through 
technology development and R&D projects  
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Services of G-Spatial Information Center

②Application 

Distribution

①Data Provision
③Data Management of 

Government Data

④Data Development

⑤Development of New 

Analysis & Visualize

Contract

Showcase

API

Download

Government

⑦Consulting

Developer
Private sector

Local government
Private sector

Dataset

Research Data

Data Backup

Closed Public
Data

Research
Data

R&D

Government
Private Sector
Researchers

Researchers
Private Sector

⑥Data Provision in 

Disaster Response

Disaster Volunteer

⑧Outreach

Government
Civic tech and
Regional Community

Users

R&D

Commercial Data

Free Data

Open Data

Contract
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Data Search Web Map
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CDR (Call Detail Record) data analysis system

• System has already been developed and a cloud system is 
being developed

• Input data are CDR data and some others, which depend on 
the output requirement 

• The system structure is flexible for adding data analysis 
modules upon the output requirement
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0:00 am

6:00 am

12:00 pm

Human mobility dataset of actual nationwide population 

labeled with demographic attributes

CDR data
(mobile 

phone data)

Infrastructure 
data

（OSM）

Local 
survey data

DisaggregatedAggregated

Minimum data inputs
Strong advantage under 
data scarce environment

Use case: Dynamic Census

Can be aggregated

at any time frames
Time

Space

Move

Stay



STATISTICAL DATA EXTRACTED FROM DYNAMIC CENSUS 
※ Validated using transportation survey data 

Target 
site

500m

Total 
population

trajectories：individuals

gridded：aggregated



What Dynamic Census can contribute to

Goal 11: Make cities inclusive, safe, resilient and sustainable

To be funded by GPSDD (WB, UNF. etc.) as a pilot project for monitoring 

achievements of SDGs’ Goal 11.1 and 11.2
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※調整中
West Africa

Myanmar

Turkey

Thailand

Mongolia

Uganda

Kenya

Mozambique*

Bangladesh

CDR projects in next years

Sri Lanka*

India

FY2016 FY2017 FY2018

Local partner: BUET

Establishing CDR data analysis center in Dhaka 

Local partner: LIRNEasia (think tank)

Engaged in collaborative research

Local partner: Road Fund

Engaged in collaborative research

Local partner: OneForAll Labs Co.,Ltd.

Preparing for collaborative research



Development of Automated 
Mapping Systems

Training data for 
sampled extents

Georeferenced image 
management

Automated building extraction 
using deep learning

Process by 256 x 
256 image tile

High-res. images  from 
Google/Bing Maps

Visual interpretation of  
buildings on WebGIS/QGIS for 
sampled extents

High-Performance Computing 
Systems (CPU/GPU)

Automated 
mapping

Next Steps:
1. On-demand system supporting global coverage.
2. Quality assessment methodology and systems for better data products.
3. Extension to other ground features, e.g. roads, cars, etc.



Development of Time-Series Human 
Settlement Mapping System

Landsat archives @USGS

Earth observation data 
of 30-m res. since 1984

Coarse-scale data

Data Processing on DIAS

Automated mapping 
by machine learning

… and more on demand!

Settlement 
maps1990

2000

2005

2010

Data Products on demand

Guanzhou City, 
Guangdong 
Province, PRC

Data Users

The World 
Bank

Asian 
Development 

Bank (ADB)

Next Steps:
1. Web-based on-demand data processing system.
2. Applications for ADB’s projects and operations.
3. Integration with other satellite data archives, 

e.g. ASTER, Hodoyoshi satellites.



• Prof.
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Utilization of Nano Satellite

 Store & Forward

 TriCOM-1, 3U CubeSat 

(University of Tokyo) to be 

launched in January 2017

 Weak signal reception is tested 

within 1 month life time

 Data transmission test from 

Laos is planned 

 Earth Observation by 

Nano-Satellites

 Hodoyoshi-1/3/4 is be used

 Taking images for Laos

Receiver Module

Transmitter 

on the Ground

TriCom-1

Hodoyoshi-1 Hodoyoshi-3&4
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Obtained Images by Hodoyoshi-1 (6.7mGSD)

Epidemic Area of Malaria   12/26/’16 Example of Urban Area (Canberra) 

12/13/’16



GNSS base station network expanding! 

On going site

GNSS Base-station

Candidate site・

Five GNSS base-station have 
been installed in Asia

And one is under construction
in Africa.

Four sites are preparing for 
installation.

Eight sites are planned.
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もちろん、国内も・・・・・

東大

慶応大

海洋大

静岡大基準点も
利用可能（浜松）
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Very-Cheap RTK GNSS Receiver

• GNSS Receiver: u-blox M8T   US $80
• GNSS Antenna                          US $30
• RaspberryPi Computer           US $50
• Battery Pack                             US $50
• Data Modem                  As per use base
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Internal seminars

• Held every two to three weeks (9 seminars, 18 speakers)

• 15 to 25 participants per seminar from 26 partners 

• Topics are on technologies, policies, practices, and international trend in GIS, 

remote sensing, positioning systems, space systems, etc.
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