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09:00~10:00 | Registration &=

Opening Remarks / Dong-Ju Kim, President of KRIHS
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10:00~10:20 Congratulatory Address / Sun-ho Park, Deputy Minister of Housing and Land Office, Ministry of Land,

Infrastructure and Transport
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Keynote Speech 1(VTC)

10:20~10:50 “The geospatial data strategies via the collective intelligence”/ Kate Chapman, Chairman of OpenStreetMap
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Keynote Speech 2

“Open source software strategy for geospatial: Building a Geospatial-Ecosystem through Industry-Academia—
10:50~11:30 | Government Collaborations”/ Venkatesh Raghavan, President and Co-Founder of OSGeo
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Keynote Speech 3(VTC)

“NASA Open source technology: WorldWind”/ David Collins, NASA(technical manager) and
11:30~12:00 | Patrick Hogan, NASA(project manager)

J|=¢M 3 (VTC)

“Oj= NASAQ REAATIE WorldWind”/ CIO[Yl E2IA, NASA 7|20iUA 2 IHEZ S7t NASA ZZHE LXK
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Session : Digital Twin Space Strategies and Bigdata Analysis
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‘DTS, the future of geospatial data”/ Ho-sang Sakong, Senior Research Fellow of Geospatial Information Research
13:30~14:00 | Division, KRIHS
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“Virtual NUS, A GIS-Based Enabler for Smart Campus”/ Chen-Chieh Feng, Professor, National University of
14:00~14:30 | Singapore
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14:30~15:00 | Coffee break FAl

“Smart City Digital Twin by City Connectomics”/ Chang-won Ahn, Special Fellow, Electronics and
15:00~15:30 | Telecommunications Research Institute
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‘A New Methodology for Geodemographics Using Open and Commercial Big Data”/ Alex Singleton, Professor,
15:30~16:00 | The University of Liverpool
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16:00~16:30 | Coffee break 54|

Agenda : What role should the geospatial information play in the era of 4" industrial revolution
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Round Table Meeting
Moderator: Ki—Joune Li, Professor, Pusan National University
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Speaker

Kate Chapman has worked at the intersection of technology and nonprofits for
the past 9 years. Kate served as a founder and first Executive Director of the
Humanitarian OpenStreetMap Team, the Chief Technology Officer of the Cadasta
Foundation and also has held board positions at multiple other non-profits
working to help marginalized populations with open-source software. Currently,
Kate serves as the Chairperson of the OpenStreetMap Foundation.

Venkatesh Raghavan, Osaka City University

Venkatesh Raghavan (aka Venka) is Professor of Geoinformatics at the Graduate
School for Creative Cities, Osaka City University, Japan. He coined the FOSSAG
acronym in 2004 to denote Free and Open Source Software for Geoinformatics
and has been promoting FOSSAG ever since. He is also one of the founders
of OSGeo and currently serves as President and also plays active role in OSGeo
Local Chapters in Asia

David Collins, NASA (WorldWind Team)

David works with Patrick Hogan & NASA. He is the technica director for NASA
World wind. He studied at the University of Washington.

Patrick Hogan, NASA

Patrick is an environmental scientist with over 22 years of service to NASA,
He has managed programs from Superfund subsurface investigations to education
technology research for delivering NASA content into the classroom. Currently
Patrick manages the NASA World Wind project, a team of world class engineers
producing open source virtual globe software that has received National awards,
including NASA Software of the Year for 2009.

Ryosuke Shibasaki, The University of Tokyo

He is a Professor of The University of Tokyo. He is a former President of Asian
GIS Association, Board member of Japanese Society of Photogrammetry and
Remote Sensing, Board member of 1B, GEO, member of Scientific Committee
of WDS, ICSU, member of Space Strategic Policy Committee of Japanese
Government. His research interest covers moving object tracking with sensors,
human behavior understanding and modeling, analysis of mobile phone data,
semantic data interoperability and integration and data assimilation of discrete
objects.




Ki-Joune Li [Moderator], Pusan National University

Ki-Joune Li is Professor of the Department of Computer Science and Engineering
of Pusan Nationa University. He has been working on GIS and spatial databases
since last decades he established an international standard working group in OGC,
where he is working as a co-chair as well as the ACM SIGSpatia Workshop
on ISA. He served as the president of Korea Spatial Information Society. Since
2016, he is ds0 leading the UN Open GIS initiative as a co-chair and is a directive
board member of SSTD Endowment.

Ho-Sang Sakong, Korea Research Institute for Human Settlements

Dr. Hosang Sakong is policy designer in the Nationa Spatial Data Infrastructure
(NSDI). He has diverse careers in the research fields such as land policy, urban
planning, geospatial information and global development partnership in the
KRIHS over the last 30 years. He served the Korea Association of GIS
Studies(KAGIS) as a president from 2014 to 2015.

Chen-Chieh Feng, National University of Singapore

Dr. Chen-Chieh Feng is Professor of the Department of Geography at National
University of Singapore. His research interests fall under the general theme of
geographic information science with focus on geospatial data modeling and
samantics,  volunteered  geogrgphic  informetion, 3D virtud  environment,
geocompuataion, geospatial metadata and provenance, as well as it applications.
He has served as the director of the Master of Science in Applied GIS since
2015.

Chang-Won Ahn, Electronics & Telecommunications Research Institute

Dr. Chang-Won Ahn is a specia fellow at Future Technology & Strategy
Research Lab. ETRI. He has more than 19 years of experiences in SW and Data
Technologies. Since 2013, he has concentrated on the research area of Social
Simulation or Computational Socia Science. He is now playing a role of a Future
Technology Planner on Super Intelligence area that is claimed as an enabling
pillar of 4th Industrial Revolution era.

Alex Singleton, The University of Liverpool

Alex is Professor of Geographic Information Science at the University of
Liverpool. Alex’'s research concerns various aspects of urban analytics. In
particular, his work has extended a tradition of area classification within
Geography where he has developed an empirically informed critique of the ways
in which geodemographic methods can be refined for effective yet ethical use
in public resource allocation applications.
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Keynote Speech 2
“Open source software strategy for geospatial: Building a Geospatial-Ecosystem through
Industry-Academia-Government Collaborations”/ Venkatesh Raghavan, President
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The geospatial data srategies via the collective intelligence

Kate Chapman

kate@osmfoundation.org
Chairman of OpenStreetMap
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Keynote Speech 2

Open source software strategy for geospatial:
Building a Geospatial-Ecosystem through
Industry—Academia—Government Collaborations

Venkatesh Raghavan
President and Co-Founder of OSGeo
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The OSGeo Foundation: Providing an Ecosysem for Geospatial
R&D through Industry-Academia-Government Collaborations

Prof. Venkatesh Raghavan

e-mail venkat@osgeo.org
President, OSGeo Foundation, Osaka City University, Japan

Abstract

Open Source technologies have come to be a mainstay of ICT over the last few decades.
In the geospatial realm, Open Source Software, Open Data and Open Standards are the three
vital pillars of the sustainable geospatial ecosystem that facilitates implementation/deployment of
interoperable and scalable Free and Open Source Solutions for Geoinformatics (FOSSAG). FOSHAG
has gained wide spread acceptance the world over during the last decade catering to a wide variety
of societal needs. Since 2006, the Open Source Geospatial Foundation (OSGeo) has been
spearheading the collaborative development of FOSSAG, and promotes its widespread use.

This talk will focus on the evolution of OSGeo Foundation and ponder about what's in store
for it in the near future. The speaker plans to narrate some anecdotes and personal experiences
as experientia traveler for over three decades across the FOSSAG world. A gist of new initiatives
being undertaken by OSGeo and priorities for coming years will be outlined. Lastly, the talk
will discuss on opportunities for joint industry-academia-government initiatives for collaborative

R&D and knowledge sharing for a geospatia enabled digital earth.






Venkatesh Raghavan --- Open source software strategy for geospatial

HEE

GRASSonthx
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Hardware requirement:
Any ISA, EISA or VL-Bus 80386 or higher system.
At least SMB RAM, one 3.5° FDD and 100MB HDD Free space.
Mouse{for X-Window cnly)

X-Windows Video Support:
VGA, SVGA, AGX, PO000, ET4000W32x, 83,
Mach®, Mach32, 8514, Mono

| 591125 XOUI] U SSVHD

CD-ROM Support:
SCSI, NEC260(1DE), Mitsumi, SONY CDU332/CDUS5a
Soundblaster, Panasonic, Kotabuki, Matsushita, Lasermate
SONY 535/531

Installation:

Please refer to the file SETUPDOC {or SETUPTXT) on
this CD-ROM

RENERGBIRAT

GRASS on Linux Series 1

Eias ]

Free and Open Source GIS packaged in Asia!!

| ‘
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Localization

Industry-Academia-Government
Collaborations for GRASS-GIS and
MapServer Internationalization &

(Orkney Inc. and OCU Project funded by Information-technology Promotion Agency, Japan)

FOSS/GRASS User Conference 2004,
Bangkok

2004-2017

Jeff, Markus and ?, FOSS4G Europe 2017,
Paris
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FOSS4G* A worldwide phenomenon < e

*since 2004 <
= SRR | ¥ rossic. .
. FOS§4G ” “ FDSS4G FCL}%{SCE% N/
BELGIUM B BHEMENZD“. “

T E Fé‘{{ﬂ; FOSS4G

KOREA

GJSSA

NOTTINGHAM 2013

AN

s — s
FOSS4G 552
FOSS4G- ASIA m FOSS4G

\hl tv\ﬂu

ALY

m* //ﬁ\\ Events in Japan A\

e SEOUL 2015
o+ F0S54G 5l

23?332 ¢ FOSS4G -

Now locally brewed in many countries

0SGeo was born in 2006 with a mission
To support the collaborative development of open source geospatial
software, and promote its widespread use.

1990 1992 1994 2004
GRASSInteragency Open GRASS Open GIS Open Geospatial \
- Steering Commitee  Foundation (OGF) | Consortium (OGC)  Consortium (OGC) 4

* OSGeo is a not-for-profit software foundation

* Provides projects financial, organizational and legal support
« OSGeo does outreach and advocacy to promote

» Global adoption of open source geospatial technology

« Partnerships for open approach to standards, data and education
« 0OSGeo is a community-driven volunteer organization

» Membership from around the world.

® 0sGeo

Empowering everyone with open source geospatial




2017 International Conference on Geospatial Information Science

0SGeo Foundation

» Working with Industry/Academic/Governments in:
- 7 v approach to software development.
formation to use as you wish
n with interoperable software
he barriers to learning and teaching
software for reproducible research

o\ &= X7
0SGeo Korean Chapter (#/0SGeo
0SGeo Korean Chapter
- FOSS4G Korea 2016
-315t Aug. to 2" Sept.
-Around 300 attended

-1st co-organizing conference with LH Corp.

- Technical Seminazrs
-0cean GIS Seminars(March 2017)
-Drone Mapping Seminars(May 2017)

- Trainings & Outreach
-Joint Open Source GIS Trainings
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Tested & mature software for meeting any geospatial need

GeoTools |
‘I’

MapGuide
# Mapserver

Fpo &) M%E m

X
o B GEOS
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Mapbender

G o
deegree Geol%m J &GeoServer \
geomaizs magfeh\ ‘*’ 0SGeo

Try it, Learn it and feel free to use!

€ D@ nips/iveosgeo.ong/ ht [ T S 8 & $ 9 0 =

(* OSGeoL;ve

Home | Contents | Download | Metrics | Sponsors | Contact Us
| Espafial | Catald | Francaes | Deutsch | fta I ] [ wh | WX | Baoi | B

Welcome to OSGeo-Live 11.0

05Geo- L_u.:c is a self-contained bootable DVD, USB thumb dnve or Virtual Machine based on Lubuntu, that allows you to try a wide variety of open source
| software h 1l anything. It is ly of free soff - it to be freely distributed, duplicated and passed around.

It provides pre-configured Bppl cations for a range of geospatial use
cases, including ysis and
manipulation of data. Il aiso conlalns sample datasets and
documentation.

To try out the applications, simply:

1. Insert DVD or USBE thumb drive in computer or virtual machine.

2. Reboot computer. (verify boot device order if necessary)

3. Press "Enter” to startup & login.

4. Select and run applications from the "Geospatial™ menu.
05Geo-Live is an 05Geo Foundation project. The OSGeo Foundation is

a not-for-profit organization supporting Geospatial Open Source
Software development, promotion and gducation.

Quick Starts

* Getting started with the OS5Geo-Live DVD
= Change | or keyboard type
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/lew

L, as of 2017_08_01_24

29476 0SGeo mail server unique subscribers 2017_08_01
Thanks to for dataleff McKenna

312 elected charter members:
developers, activists, advocates, distribution by year, region and
country

http://bl.ocks.org/jsanz/raw/779f9b9954b92461fa50/
Thanks to Jorge Sanz for the graphics
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UN Open GIS

Working Groups

+ Spiral 1-UN Open Geo-Portal (US DoD and
Boundless)

+ Spiral 2 — Capacity Building (GeoForAll)
+ Spiral 3 — Geo-Analysis (OpenGDS)

and private sector.

+ kickoff meeting in Brindisi, Italy, March 2016

+ Spiral 4 — Data Acquisition

(OPenGDS)

k1

0OSGeo Indus

http://www.0sgeo.org/spon

2017
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2017 - Conferences
15+ FOSS4G Industry/Academia/Govern

FOSS46 Asia, January 26-29, 2017

GFOSS Italy, February 8-11

FOSGIS Germany, March 22-25

FOSS4G SE USA (Knoxville, TN) May 19

FOSS46 Finland, May 23

0SGeo Irish Local Chapter symposium, May 26
SIG Libre Spain June 1,2

FOSSA4GNL Groningen NL, June 28

FOSS4G-JP Hokkaido - June 30

FOSS4G Africa June 28 - July 1

FOSS4G Europe July 18 - 22

QGIS conference August 2-10

FOSS46 -2017 August 14-19

FOSS4G-Korea, August 30 — September 1
FOSS4G-Tokyo/0Osaka September 15-16 and October 15-16
FOSS4G+SOTM Argentina October 23-28

G\
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Europe’s eyes on Earth
GGEOCAT ) GeoSolutions
™elocon @esri
camptocamp” &; ‘3”‘ @ 9u:-, A
Oign ~  E@X  wedine  (esa
o Coprvnninil CART® & Boundless
B !’ T OO niSynolic
0GC IGN 2] k b GeoRezo
isprs S A

RS

&

& 0s6eo

A
Google \.'

Boundless

Locotion

@cesum # o1 JAazavea

CART® skyWook |  melocan

4CCRi @esii= §

FICT HALL

#
i ]

Mapzen
ey (©aia3D Egggnp‘ B AppGeo
srgee € QNBT

FOSS4G sosron2017




2017 International Conference on Geospatial Information Science

Professional Service Providers
http.//www.osgeo.org/search_profile A few logos out of many...

L1 00
kaiinos®® ProDEVELOP X whereGroup
€ DM Solutions Group P 4
pov= va ' % Geolabs

ARCAS
QEODS a/n ﬁ:}%}&%ﬁ o 2r

B CooSaliitions terrestris & thinkWhere
<~ Boundless m(:lElai-S j‘{”"""“@
DS O MANGO

OSLANDIA
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G
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i .. Intevation Geobeyond

GeoForAll: co-creation of knowledge and o/
academia and enterprise (

Establishing research and teaching opportunities in 'Open
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How to Join

Visit http://www.gecforall.org/how_to_join/

[Fle Edt View Hstory Bookmarks Toois Help I Q@E

[ osGeoLabs - ICA0SS x | &

€)@ o gesoralarg/ications e[ seoh BT e =

ICA-0SGeo Labs World-Wide

See the wik for the table of ICA-05Geo Labs (from which the map
below is produced). Also see details of those labs' research and
teaching areas.

ICA-0SGeo Network expanded
@

Qo0
B @ - nmﬁ

Google Summer of Code

OSGeo is mentor organization since 2007.
Majority of mentors from Industry.
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Software
Data

Standard
Hardware

||||||||||||||||||||||||

FREE & OPEN

'*OSGemOGC ,,. . FOSS4G

FOSS46 = Free & Open Source Solutions for Geoinformatics

The grammar of the FOSS46

- FOSS4G as a noun, represents an active entity, driven by
Academic/Industry/Government Collaboration to exploit
the value created by Open Innovation.

- FOSS4G as an adjective, characterizes a technology
development model for geospatial enablement of our
planet and empowerment of citizens.

- FOSS4G(ing) as a verb, denotes the action of making a
smart choice for your Geospatial needs.

Have fun keep Open-Sourcing (verb)!!




Venkatesh Raghavan ---

Open source software strategy for geospatial

FOSS4G

w**

Sl FoSs4G Africa
FOSS4G
Europe

FOSS4G

KOREA 2017

SOT™M
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2017 HOKKAIDO
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NASA Open source technology: Worldwind

Dave Collins

paul @paul collinssoftware.com
Technical manager at NASA

Patrick Hogan

Patrick.hogan@nasa.gov
Project manager at NASA
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Session
Digital Twin Space Strategies and Bigdata Analysis
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* “DTS, the future of geospatial data’/ Ho-sang Sakong, Senior Research Fellow of
Geospatial Information Research Division, KRIHS
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* “Virtual NUS, A GIS-Based Enabler for Smart Campus”/
Chen—-Chieh Feng, Professor, National University of Singapore

WRY AVIETS, BEEII ADEUHAT/ B MK, 2RSS D4

* “Smart City Digital Twin by City Connectomics”/ Chang-won Ahn, Special Fellow,
Electronics and Telecommunications Research Institute
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* “A New Methodology for Geodemographics Using Open and Commercial Big Data”/
Alex Singleton, Professor, The University of Liverpool
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Session

jeospatial data

Ho-sang Sakong

Senior Research Fellow of Geospatial Information Research Division, KRIHS







Ho-sang Sakong --- DTS the future of geospatial data

DTS, the Future of Geospatial Data

Ho-sang Sakong
hssa@krihs.re.kr

Korea Research Institute for Human Settlements (KRIHS)

Abstract
The 4™ Industrial revolution will lead the Intelligence Information Society where new values

are created and developed by commonly applying the Intelligence Information technologies to
al area of economy, society and life. The Intelligence technologies are to implement high-level
information processing (cognition, learning, reasoning) of human beings on machines through
A.l.(Artificial Intelligence) and ICBM(loT, Cloud, Big data, and Mobile). In these times,
geospatial information data has to play a new role such as the new production factors of the
economy, infrastructure platform for socia and economic activities, and calm technology embedded
in the services combined with other technologies. To accomplish such a role, we sought to predict
the future of geospatia data in terms of human behavior, spatial technology, and related ICT
technologies.

From this approach, we conclude the future of geospatia data is the DTS(Digital Twin Space)
which represent the real in the digital world as equally as possible. DTS is composed of several
Digital twins and the empty spaces between them. For achieving this goal, the existing NSDI
frame has to be changed. So we suggest various policies (data, R&D, governance, eco-system,
and laws) at the national level to build such DTS. It will be meaningful to replace the existing

NSDIs and to present a new direction of the national roles for the future of geospatia data.
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Changes of Industrial Revolution
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Society Applied CPS
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Concept of CPS
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CPS/Digital Twin
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Strategies for building DTS

Spatially Enabled Intelligent Information Society

4 i
Goal [ Building DTS for Implementing Intelligent Information Society }
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) /
| \I
@ (Data) Implementation of 3D / object-based realistic digital space

@ (Technology) Development global level DTS technology
Strategies @ (Governance) A system of national and regional governance by agreement
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| ® (Legislation) Legal system for securing practical performance

) 4
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% Main Task
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@ Improvement of privacy regulation related to acquisition and utilization of spatial information

Closing Remarks

been extensively applied in each field of socie

® Spatial information is very important as a plat
space.

® The d|g|tal twin(DTS) a key component of CONeLuny 1ear wuiid 1> ricyuney as> uic
infrastructure of the cyber physical system.

® Since the DTS is an important factor of national competitiveness, it should be
systematically implemented at the national level.
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Virtual NUS, A GIS-Based Enabler for Smart Campus

Chen-Chieh Feng
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Department of Geography, National University of Singapore (NUS)

Abstract

Since 2014, Singapore has been moving rapidly toward a smart nation that harnesses the power
of networks, data, and information and communication technologies to improve living, create
economic opportunities, and build a closer community. In the similar vein, National University
of Singapore (NUS) has envisioned a smart campus environment where research, teaching, campus
management and planning, and related businesses can be carried out in a more responsive and
sustainable, thus smarter ways that enrich the experiences and well-beings of its staff and students.
To materialize the vision, Virtual NUS, a GlS-enabled platform using NUS campus as a live
testbed, has been planned and built in phases since late 2016.

At the core of the Virtual NUS is a three-dimensional (3D) spatial infrastructure to enable
data integration and location-based service provision. Leveraging on existing geospatial
technologies, which include drones, terrestrial and handheld LiDAR devices, DGPS, and various
GIS software packages, 3D building models and street furniture of the NUS campus have gradually
been built and verified to be measurement worthy and visualy pleasing. These largely
geometry-based data are complemented with indoor floor plans and a network-based model to
extend campus navigations from outdoors to indoors and from 2D to 3D. The spatia infrastructure
then served as the basis for integrating data collected from various sensors and Internet of Things
(IoT) devices that provide localized information, such as crowdedness of a particular region of
campus or the air quality of a classroom, and as a means to support other smart applications
concerning campus master planning.

In addition to a platform providing smart services, Virtual NUS is designed with the aim to
promote research across the university campus. Existing research effort has been focusing on
the automation of data production, especialy on extraction of spatia information from point cloud
to develop 3D building models and to examine ways to preserve semantics of building models

when data exchanges are necessary. To ensure data accessibility, Virtual NUS is dedicated to

55
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openness, with data accessible via application programming interfaces (APIs) when they are
available and provided using international standards (e.g., CityGML). The open policy of Virtua
NUS has spurred many research discussions within the university, especially in computer fluid
dynamic (CFD) modeling and building information model (BIM) applications.

Despite being a platform, the centerpiece of Virtua NUS is its “residents’ — the students and
the faculty members, and visitors. Through developing a GlS-based spatia infrastructure and
providing location-based services through integrating loT-based data, the project will improve

the experience of the people on campus through innovative spatiotempora data applications and

solutions.
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® Main Goal of VNUS »

¢ Addressing the needs of the Office of
the Vice President, University Campus
Infrastructure for campus planning and

'Vision of VNUS ’

¢ Addressing the needs of the Office of
the Vice President, University Campus
Infrastructure for campus planning and
maintenance

e Serving research and
teaching needs of the
NUS community

e Improving student
experience

¢ The importance of GIS
was promoted and later
recognized
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.Applications and guiding framework
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.Data Processing v

¢ Drone-based photogrammetry approach
combined with terrestrial LIDAR

# Post-processing of 3D Point Cloud
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'Data Access and Its Future Plan
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Smart City Digital Twin by City Connectomics

Chang-Won Ahn

ahn@etri.re.kr
Future Technology & Strategy Research Lab., ETRI

Abstract

The smart city governance is aiming at implementing the scientific administration based on
the evidence. In order to establish a long-term strategy for the future of the city as well as to
resolve techno-socio-economic issues, it should be equipped with the ability to weave and analyze
a variety of huge data, which express our city. In the 21st century of digital society, having
a huge impact of the connections and interactions among individuals on social phenomenon with
the socia complexity, society is becoming more and more complex. Frequent occurrences of radical
changes happen instantaneously. Exploring the potential possibilities of the future, which are
unprecedented, and analyzing the dynamic changes of our society are necessary to identify the
hidden causal effects and make the proper policies timely. Multi-dimensional analysis and
long-term predictions for the various combinations of policy variables must be tested and evaluated

on the holistic social simulation environment.
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Over the coming
years, |IBM scientists
hope to meld the two
capabilities together

IBM, Neurosynaptic Computing

Traditional Neurosynaptic
computers chips address
focus on the senses
language and and pattern
analytical thinking recognition
. . . computing

(Left brain) (Right brain) intelligence

201 2014
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1/10th of a Watt powers the neurcsynaptic chip’s 256 million synapses

...with the goal to simulate 1 trillion synapses using only 4 kW of energy
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Human Understanding ...

“The human understanding when it has once
adopted an opinion (either as being the received
opinion or as being agreeable to itself) draws all
things else to support and agree with it, And though
there be a greater number and weight of instances
to be found on the other side, yet these it either

neglects and despises, or else by some distinction
sets aside and rejects, in order that by this great and
pernicious predetermination the authority of its
former conclusions may remain inviolate.”

- From “The New Organon”, Francis Bacon (1622)
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Big Nudge

* (2012) Facebook deliberately made people sad.
— Manipulating users’ emotions (?)

— https://www.theguardian.com/commentisfree/2014/jun/30/facebook-sad-
manipulating-emotions-socially-responsible-company

* (2016) You may hate Donald Trump. But ...
— Manipulate voter behavior (7)

— https://www.theguardian.com/commentisfree/2016/apr/19/donald-trump-facebook-
election-manipulate-behavior/CMP=1b_qu

« Google’s search algorithm can easily shift the voting preferences of
undecided voters by 20 percent or more—up to 80 percent in some
demographic groups—with virtually no one knowing they are bein
IrznaRmBuIated, according to experiments | conducted recently with Ronald

. Robertson

2016

How Google Could Rig the 2016 Election

Google has the ability to drive millions of vates t candidate with no one the wiser.

By ROBERT EPSTEIN | Augu: , 2015
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— Russia National Library(15M), China (26M), Germany
(25M)

— Library of Congress, US (33M)

« Ngram Viewer for 8M books of them
— https://books.google.com/ngrams
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) Demaocracy 2.0
Mobile The Rise of independent ¥ s Shachine Convergence

Shifting Views of Retirement Rise of the C Decentralization of Everything

Cloud R 5 Ownership to access s Human 2.0
/ Empowerment Economy

Logistics Internet

Big Data - Analytics . e
Decline in Fertility Rates nstitution 2.0

3D Printing Five generations of workers Artificial General Intelligence

Increased Lifespans Circular Economy
Money 2.0

Renewable Energy
Technological Unemployment Maker Economy
Internet of Things izati
Urbanization Energy Internet
Aging Population

ns Healthy Life Extension

Cognitive Syste

Abundance Autonomous Vehicles
Nanotechnology Automation of Everything
Robotics Rising Energy Demand Sharing Economy
Generat Connected Healthcare

Dral Mext Generation Education = Future Scenarios

Global Inequality Smart Cities

= Innovz

ion Accelerators
Artificial Narrow Intelligence
Smart Homes == Technology Foundation

— Connected Car
Smart Grid

125 % https://medium.com/@ frankdiana/digital-transformation-of-business-and-society-5d9286e 39dbf# 2osdzwiwb
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“The greatest danger in

times of turbulence is not
the turbulence — it is to act
with yesterday’s logic”
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Machine Learning & Simulation

-8+ AlphaGo

361(19x19)! = 10300

Machine Learning & Simulation

361! = 10800 1072 = 10 Billion
Planetwide Scale = 1073

Source: United Hations, Population Prospects: 2004 Rlv_i_siong

POPU LATION World Population reached:

1 billion in 1804 T—
2billion in 1927 (123 years later) Here =>
Z billion in 1960 (33 years late )
4h|ion n 1974 (14 years later)
S billion in 1987 (13 yearsl ater)
éhiliiun in1999(12y&ars| ter)

Unless we reduce our growth rate soon,
World Population will reach:

7 billion in 2013 (14 years later)
B billion in 2028 (15 years later)
9 billion in 2054 (26 vears later)

ajdoad Jo suolg

1l

BILLION

0 = N W & ¢ d

o 200 400 600 800 1000 1200 1400 1600 1800 2000
Year
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Machine Learning & Simulation

Atoms in Earth = 100

Stars in Cosmos = 1023

Baryon in Cosmos = 1080

neutron

Cosmic Scale =2 103° ~ 1080
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Machine Learning & Simulation
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Voyager to the unknown

event space

» AlphaGo has explored the
unexperienced event space
for the match

» Since 1977, Voyager has
been reaching to the edge
of the solar system

Ifiner edge

+ Al (with Simulation) should iy
explore the unknown event
space for our society

38
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Kepner SITUATION
Tregoe APPRAISAL

What is going on?

PROBLEM DECISION
ANALYSIS ANALYSIS

Why did it happen? What should we do?

Find unknown cause Make a choice

Define problem State decision
Specify problem Define and classify objectives
I ify differences Weigh objectrves
demd‘m (Genarate alternatives
B Evaluate atematives
Test causes against the facts A Tik=
FRSLEES Ch Make decision

41

Kepner-Tregoe Analysis (1958)

.

POTENTIAL
PROBLEM
ANALYSIS

What lies ahead?

Protect action or plan

Identify potential problems
Identify causes
Take preventive action
Plan contingent action
Sat triggers
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Complicated vs. Complex

The difference between the complicated and the complex

* Complicated systems operate in « Complex systems have presence or
standardized ways. Here, imprecision is participation of living creatures. They are
diminished, nan-ohjectivity and living systems - that's why they may
uncertainty are reduced as far as change at any moment. Such systems are
possible. Can be described through non- only externally observable — not
ambiguous cause-and-effect chains Are controllable.
externally controllable. « A complex systems’ behavior is non-

* Any high-precision machine is predictable. Here, it's natural that there is a
complicated: Everything is cane to avoid level of error, uncertainty and illusion that
imprecision/to increase precision. A is much higher than in complicated
watch, for example, is calibrated to systems.
diminish mistakes, uncertainty and A complex system may possess elements
ilusion. It is configured to supply that can operate in standardized ways, but
objective data, certainty and a minimum their interaction would be constantly
of illusion. changing, in discontinuous ways

42

Thinking Ahead, Again, Across

Future | _Insights | CAPABILITIES |

Uncertainties : e
./;‘\f'e‘f
/ k3

/

Conceptualize

CHANGE

‘m-
Execution

ﬁi nking \\Challenge
Again

Agik\”/(.\\_‘_/(‘ o
Pmcef% | ‘ustomize
_*

N
Thinking
Across

Adaptive

Policies

External | Ideas
Practices T!‘dfft’-cff‘.
CULTURE I 1 Cm.-stm.-‘nt:;[ Confronts ]Cm.-n'yzm ]

Principles: Incorruptibility, Meritocracy, Markets, Pragmatism, Multi-racialism
Beliefs: State Activism, Long-term, Relevance, Growth, Stability, Prudence, Self-Reliance
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Building FuturlCT’s Living Earth Simulator
Analysis of “What if ...” Scenarios

scenario

; &
A
S T Y P 1] w contact
S S : network s
) - 0 @Q‘ e
J * ./' transport @"m.. s
T ‘,. N data muit- h P %’-7
-..Gﬂmplexlty... _,.-"‘J . data —— — g .I:l"
T L] 4 8 = ' .H w‘_ 'I
: —_ 1. based 3 e
4 models e i

analysis

sredictions
o

= Integrate data and models
= Scale them up to global scale
= Make them more accurate

priorities == policies ‘ l

(thanks to Alex Vespignani)

Possibilities are limited, but even short-term prediction can be useful,
as weather forecasts or new traffic ight controls show. FuturlCT

Data Sharing

« Cooperative Administration

— Human, Process, Data
— Boundaryless Data Flow ?

e Connect, Collect, Con
(OpenData Foundatic

 Data Association, not
— Data-rich vs. Data-dri\
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Virtual Sinqa POLE€ 2> Most accurate virtual representation

Apps / Modelling &

Simulations
Microclimatic Model,
3 £ Y Noise distribution Model,
V | Radio wave propagation Model
Decta . Emergency Evacuation

Sharing

3D City Model Platform
Most accurate digital model of Singapore City State

Realistic and integrated three-dimensional (3D) model with semantics and attributes in
Virtual Space

Using advanced information modelling technology to infuse VS with different sources of static
and dynamic city data and information e.q. demographics, movements, climates.
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Technology is the answer,

but what was the question?

Cedric Price

)
r
)

ahn@etri.re.kr
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A New Methodology for Geodemographics Using Open and Commercial
Big Data

Alex Singleton

alex.singleton@liverpool.ac.kr

Department of Geographic Information Science, The University of Liverpool

Abstract

Abstract: Since the early to mid 2000s, the UK government has pushed to release open data
concerning attributes of the population through both purposeful surveys such as the Census and
also transactional data collected during the operation of public services. Unlike previous data
dissemination regimes, an open license enabled the data to be more freely distributed and re-used
for applications without cost, including commercial products. For research, principles of open
geographic information science through automated workflows enabled more robust science to be
produced, linking data, analysis and outputs. However, although showing great early promise,
the realisation of a truly open data economy within the UK has been much more muted, and
recent developments have in fact reversed these previously positive trends. This paper considers
the changing political economy of open data in the context of building classifications of urban
structure, which in the UK are commonly referred to as geodemographics. We present a new
model of building geodemographics with a hybrid methodology that can accommodate the various

licenses under which contemporary data within the UK are released.
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A New MethodOIOEIer
GeodemographicsS USINSREINEH
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' A New Methodology for Geodemographics Using Open and Commercial Big Data

1. What are geodemographics

hitpy/iwww.google.co.

i

' A New Methodology for Geodemographics Using Open and Commercial Bié; Data

1. What are Geodemographics?
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@
' A New Methodology for Geodemographics Using Open and Commercial Big Data

1. What are Geodemographics?

[ ]
' A New Methodology for Geodemographics Using Open and Commercial Big Data

1. What are Geodemographics?

"What is needed is a solution
which will pick out pattern
from the detail, without
loosing too much of the
original information, and
which will admit more detailed
examination of parts of the
pattern which become relevant
to a particular issue or local
area as and when required”

Webber (1978, 275).

Corins | 6
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®
A New Methodology for Geodemographics Using Open and Commercial Big Data

1. What are Geodemographics?

Sormamt St . - MAP HEY
Revearch o

e IF 3 2011 OAC
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Select a map
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1. What are Geodemographics?
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A New Methodology for Geodemographics Using Open and Commercial Big Data
2. Open Data and Open Geodemographics

¢ Open Data has many definitions

® Freely available to everyone
® Reused as people wish (even for commercial applications)
® Within the UK

® Specific “"Open Government License'

L — .
Open Government Licence A The National Archives

for public sector information Bk to The Natsonal Archives

You are encouraged to use and re-use the Information that is svaitable under this licence freety and flexibly, with onky 8 few conditions.
Using Information under this licence

Use of copyright and datatase right material expressly made available under this icence (the ‘Information’) indicates your acceptance of the terms and
canditions balow,

The Licensor grants you a woridwide, rayaity-free, perpetual, non-exciusive Bcence to use the Information subject to the conditions below.
This licence does not affect your freedom under fair dealing or fair use or any other copyright or database right exceptions and Emitations.
You are free to:

) cov. publish, dissribuse and tranamit the Information;

Q‘-!b‘ adapt the Information;

) et the and for example, by combining it with other Information, or by including & n your own
product or applicatior

"_-’KBJHS . SiE e oD

A New Methodology for Geodemographics Using Open and Commercial Big Data

2. Open Data and Open Geodemographics

Login  Register

# / LAD / Brighton and Hove

Topics:  Products  Geography - All Datasets  Maps  Tutorials  CDRC

r’ Datasets O Activity Stream @ Aboust

25 datasets found Order by | Relevance =

Brighton and Hove
CDRC 2015 OS5 Geodata Pack - Brighton and Howve [ED6000043) 1250

This CORC 2015 0% Geodata Pack provides Ordnance Survey Open Map Shapefiles for the Local Autharity District:
Brighton and Hove (EDB000043) Contents: RoadTunnel. ..

] 25 &

Falicevers Datasets

CORC 2014 Fixed Broadband Geodata Pack: Brighton and Hove (EDS000043) (275

T Taga

This geadata pack provides a variety of statistics refated to the avallabllity and speed of broadband at the unit
EO5000043 (25) posteode level related to a snapshop taken between June to Juby.
Brighton and Hove (22) ED

Demographics (14)
CORC Median House Prices Geodata Pack (1995-2015): Brighton and Hove (E06000043) [T75)

Housing (5)
This geadata pack provides the annual median transaction values per property type received at the Lond Registry
Local Authority (B) during the period 1995-2015 for the L50As covering the Local...
2013 (8) )
2011 (7)

CDRC 2017 05 Open Greenspace Geodata Pack - Brighton and Hove (E06000043) (723
The 2017 OS Open Greenspace Geadata Pack provides the Ordnance Survey Open Greenspace Shapefiles for the
Population (6) Local Authority District: Brighton and Hove (E06000043) Contents...

Transport (6}

Health (6) £
Show More Tags
CDRC 2011 OAC Geodata Pack - Brighton and Hove [E06000043) (1753

The 2011 Area Classification for Output Areas (2011 OAC) Is a UK grodemographic classification, This CORC 2011
DAL Geodata Pack pravides » mappabie version of this...
2ZIP (25) |

T Formats

< I S w data.cdrc.ac.uk
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A New Methodology for Geodemographics Using Open and Commercial Big Data

2. Open Data and Open Geodemographics

¢ Types of Geodemographics

® Commercial

440 Variables
62% Experian Data
38% Census Estimates
67 Types
15 Groups

Mosaic
United Kingdom

)

! Experian

@RS o i

® Open

41 Variables
100% Census
7 SuperGroups
21 Groups

52 SubGroups

Introducing the Area
Classification of Output

Areas

Wi

A New Methodology for Geodemographics Using Open and Commercial Big Data

2. Open Data and Open Geodemographics

¢ Some recent changes

® OGL - swapped for more restrictive licenses

| \}‘1\ Valuation Office Agency
Home About the VOA by Publications. Comtact the VOA
In this section: Yioas are e apyright

Crown Copyright

Crown copyright itisement kv Vahustion Cfice Agency webale
© Crown copyright. 2011

You may e and reane e infomiation featured on Bis websls (ot inclading logos

s of charge in any fomat o adium. under the tems of the Open Govestrmint

W encouage unens o establish fypertest ks 1o this wetnlte

Ay enquites 1mgarting the e and et of this Information iessaace shoukd be bert 16

wmad paeationalaichives gal oo ik

@RS o il

e 4 AA

Search

@y GOV.UK

Find your business rates valuation

DR T .2 v - yout (et wlt s o mprave I

Terms and conditions

setoutin2

f this i nd its use ted to Non Domestic Rating (NDR) purposes only and these are

2. The use for NDR purposes & to:
= enable anyone their right to view rating sments in the compiled rating lists
= permit a user who is an interested persan ar a relevant authority ta:
. review i hawn) of they have an interest in
* view the valuation of other t risider to b iewil of
properties they have an interest in

3. Forthese terms the user Is hereby defined to include:
= aninterested persan, defined as the cccupler of the property, or any other person who has a legal estate oran
Gui i entitting them i the property or any part of it; and any persan having a qualifying

connection with them. and the Crown Estate Commissioners

* relevant authority, defined as the local authority in whose area the hereditament is situated

. i £ an int 1 relevant for the stated purposes

* aperson of company providing an interested parson o relevant authority or their authodised representative with
services ar information for the stated purposes

4. These terms and conditions do not cover the use of:
- i ther for than for t
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3. Hybrid Geodemographics

_ Introduction to Spatial

Data Analysis
& VlSUﬁllSﬁthn in R

Vast amounts of UK consumer data are generated each day, providing valuable

Welcome to the et st
It's not just businesses that benefit. Researchers can utilise data to make
Consumer Data the UK a better place.
Research Centre il bl A et bbb e ol Ao
’?‘ KRIHS 13 www.cdrc.ac.uk
®
A New Methodology for Geodemographics Using Open and Commercial Big Data

3. Hybrid Geodemographics
when
THE REAL JUNK YOUG Ov converting data into truth

FOOD PROJECT What the world thinks

The leader in retail
b o location data & insight

A% CACI

o °hicq

iy

Pesaet reseanch uk

Registry Trust
bike Limited
citi

oJoly i |

Zens
The British F'opulanm Survey
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3. Hybrid Geodemographics

Open Data

Open Methodology

Classification Build

Open Outputs .

= o el - = =

Q@ KIS ot contrneanGeosor ormaton s

@
. A New Methodology for Geodemographics Using Open and Commercial Big Data

3. Hybrid Geodemographics

gl Office for ]
National Statistics et R i i
e leader in retai
Census Data D, & | cation data & insight

Business Survey

|

Open Methodology

Classification Build

Open Outputs .
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A New Methodology for Geodemographics Using Open and Commercial Big Data

1. Overview
Group - A: Resid
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® A2 Lowly ¢
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4. London Workplace Zone Classification
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5. Conclusions / Future

¢ Open Data License tightenina is a worrv trend in
the UK
¢ Potentially a problem f;
Geodemographics
< Hybrid geodemographi
¢ London WZ classificati
government of this apg
< Secure data infrastruct
are critically important
economy
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NSDI and its Future

Ryosuke Shibasaki
shiba@csis.u-tokyo.ac.jp
Center for Spatial Information Science, The University of Tokyo

Abstract

NSDI (National Spatial Data Infrastructure) started originally 1) to reduce the overlaps of
geospatial data development among departments of national/local government and 2) to promote
dissemination of public geospatial data products. NSDI has successfully accelerated the
development of basic geospatia data products by a public sector, typicaly basic digita topo-maps
as a common base map data, and a clearing house or geoportal that provide a one stop service
of finding/downloading public geospatial products.

Nowadays, many companies in private sector have made a very large advances in terms of
geospatial data acquisition and development, typicaly, rea-time GPS data of vehicles and mobile
devices (or people). Those emerging companies do not necessarily belong to traditional geospatial
industries, such as mapping/surveying and GIS companies. Japan, through the experiences of a
huge earthquake and tsunami disaster in 2011, learned that a very broad variety of geospatial
data from the emerging companies could have a huge impact that could entirely change disaster
response scenes. Nevertheless, NSDI tends to limit their scope to public geospatial data, assuming
that new and innovative data applications could be developed if public data can be more easily
accessed.

The author, however, believes that a major bottleneck of innovative geospatial data
applications is not the accessibility to public data but the lack of efforts and schemes of
encouraging integration of diverse data for unique applications. The author introduces recent
efforts in Japan to promote the development of unique data applications based collaboration of

diverse data holders and analytics experts.
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Figure 1. Yearly and cumulative numbers of national clearinghouses implemented.

National Spatial Data
Clearinghouses, 2000 to 2005

JOEP CROMPVOETS AND ARNOLD BREGT
WAGENINGEN UINIVERSITY, CENTRE FOR GEO-INFORMATION, WAGENINGEN, THE NETHERLANDS
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GIM magazine "
H.fT_AEG..ET IB()at Intelligent Surveying U

Read it now!

Article
Disappointing NSDI National Clearinghouse Survey -2%/09/2005

International Developments, Status, Suitability and Spatial Distribution
Joep Crompvoets, Arnold Bregt and Marjolein van Adrichem, Wageningen
University, The Netherlands

Many countries are working on a National Spatial Data Infrastructure (NSDI) to create an efficient environment
for accessing spatial data. One of the main components is the national clearinghouse. The authors conducted a
web survey to trace current developments, status, suitability and spatial distribution of clearinghouse
implementation around the world.

A spatial data clearinghouse may be defined as an electronic facility for searching, viewing, transferring,
ordering, advertising and/or disseminating spatial data from numerous sources via the internet and, when
appropriate, providing complementary services. A clearinghouse usually consists of a number of servers
containing information (metadata) about available digital data.

National Spatial Data
Clearinghouses, 2000 to 2005

JOEP CROMPVOETS AND ARNOLD BREGT
WAGENINGEN UNIVERSITY, CENTRE FOR GEO-INFORMATION, WAGENINGEN, THE NETHERLANDS

ABSTRACT

One of the key features of a national spatial data infrastructure is a national
clearinghouse for spatial data, which can be regarded as a network facilitat-

ing access to spatial data and related services. Between April 2000 and 2005, a
longitudinal Web survey was undertaken to assess all national clearinghouses
throughout the world and to identify critical factors for coordinators and pol-
icy makers. By April 2005, 83 countries had established national clearinghouses.
However, low suitability and declining trends in use, content, and management
were found. The reasons for these troubling trends could be the dissatisfaction of
the GI community with the functional capability of clearinghouses and the piece-
meal funding of the majority of these facilities. The main critical factors for suc-
cess were identified as public awareness, Web services, user-friendly interfaces,
metadata standard ISO191135, and continuous funding.
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= GitHub-Universe-government-Hidenori-Fujiwara

GitHub-Universe-government-Hidenori-Fujiwara

by ’ Yukari Mitsuhashi on 2015.10.7

FacebookTwitterLinePocket
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[TS (Intelligent Transport System)
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under Roads
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Monitoring illegal use
of road space

@Administ@
I Coordination of

Excavation works
Facilities need to be

registered.
Water Supply

Facilities need to be
registered. ':_:_ =

= __ - I.

Electric Power

P
> Water Supply
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ALL Facility Data Collected Monitoring illegal use
of road space

Facility Data @Administrators

é-

Coordination of
Excavation works

Road Revision Data

FaC|I|t|es need to be

registered.
Facility Data i/ !

<

7= Time and Labor &

= Reduced!! |
I Water Supply

= ;5 Gas Supply Facility Data
Facility Data

S

ALL Facility Data Collected Monitoring illegal use
of road space

Road Administrators

Facility Data
L

/

Facilities need to be
registered.

Facility Data 5

Coordination of
Excavation works

Road Revision Data

s

“\ Facility Data

¢ Water Supply
Gas Suppl Facility Data
Facility Data @
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Next Generation GNSS

5 GPS - Galileo

® Development launched in early ® [aunches initiated with objective
1970's of starting services in 2013 or

® System comprises 31 positioning later (Objectives of GPS backup

satellites IGC and EU autonomy)

® GPS modernization planning ® 30 satellite launches planned
currently underway (Target date: Locusfor @ |ndia, China, Israel, ROK
2016) communication participating or have stated

and coordination

GLONASS B 1Y
i pos'rtlicl:nting Beidou(CompaSS)

® Satellite positioning system operated systems

intentions to do so

by the Russian Defense Ministry ® Positioning system to be formed of
® Planning underway to revive satellite stationary and medium earth orbiting
positioning system, including launch and quasi-zenith satellites (35
of improved GLONASS satellites satellites in total) through five launches
(Target date: mid-2010's) ® [ndependent split from Galileo project
Regional systems
QZ.SS. _9 e ~ IRNSS
@ | Quasi-Zenith Satellite Indian Regional Navigation ®
System ~ Satellite System I 36

Time table of GNSS implementation

| e e T A e L e [ P e 7 P e[
USA “

5 GPS 31satellites in ANext generation GPS (-II) start launching
operation
Russia
GLONASS A 24 sat full operation
E ANext generation “GLONAS-K” start launching
EU [ -
Galileo Aln-orbit A18 sat in initial operation, preliminary service
- experiment sat. (4) Starts A30 sat full operation
China compass A10satlaunched I A .
(Beidou) AAsia Pacific service started 35sat full operation, global
A Experimental service started service starts
India [ :
E IRNSS A1~3 sat start AT sat in full operation
lauching
Japan [ :_ =k
QZss AFirst sat launched. A4 sat in full
& Sheration (7 sat full

operation A)

I:>development -operation

37




2017 International Conference on Geospatial Information Science

e & Tokyo University of Marine Science and Technology

‘_;N'Umber of available GNSS(Global Navigation
Satellite Systems)

140¢
120
B GAGAN
100 B MSAS
COEGNOS
80 B WAAS
B QZss
60 WIRNSS
[JCOMPASS
40 O Galileo
B GLONASS
EGPS
20
0 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
[ . 3 : i ’ 38
Laboratory of Satellite Navigation Engineering
R & Tokyo University of Marine Science and Technology
MCA

Asia: a Showcase of New GNSS

e

Number of visible satellites in Asia

Visible Satellite Number at Time Step= 145

Latitude (deg)
1
() s

2020:

30 60 90 120 150 160 210 240 270 300 330 360

Longitude (deg)
GPS(27)+Glonass(24)+Galileo(30)+ COMPASS(35)+IRNSS(7)+QZSS(3)+SBAS(7)
10 15 20 25 30 35
[ S 1 1 ]
10 16 20 25 30 35

| e
Laborator
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—= ~ T

Basic Act for Promotion of il lntezgratlng fra;lmework 01f rlegl-:m}e 5
positioning and geo-spatial data for
Geo-spatial information (May, 2007) - " issue-resolving" services T
o O (_‘*ﬁ > /__'_'__j-‘/_
Geogl-aphic Ilnf(_)rm_atilon System 4\ satelite-based | Satellite-based Positioning
CGieographic Information System Posi‘[joning Positioning, Navigation and Timing (PNT)
B "
roc::?r?ra;ﬁg T et -Real-time positioning,
rﬁana e;ngnt o Zrteeons 48 A navigation and timing
— ; . . -
g?eo-spatial I ’#! 1 i,j. - Integration with real-time
ARSI ARSOT 7 services.
information . gu-rzamm "
-Geo-visualization, #fTEEF 4 a7
analysis and:ﬁﬂg:g:ﬁm ﬁ H
decision support. T - £
Ay, TREE)
Geospatial ‘}ﬁf
Eramework Integration of GIS and SBP enables;
fnformanon _
-Real-time acquisition distribution, —/
W 2 and sharing of info. with ICT,
Information -Linking of real world information

Better management of - - o
e e with location or position,

location/position as a -Well-informed decision making and
common key real-time activity support services.

makes it hard to
find necessary
> information

Everyone can use geo-spatial information easily

when necessary for well-informed decision making and actions
(Geo-spatially enabled society)

—r—
— Satellite
positioning

Climate change

A
~ . W e
tourism ’ : S —v\

Satellite
communication

Satellite
observation

Water resdhr‘ﬂ{_

-\ Dafa link
e Inno vat:ve Soc:al Benefit Services
N supported by Space and Geospat:al Technology

. I'E%jﬂlineral

resources

Air pollutlon

Business W

development

) , - L5 @ Geospatial Big
i LT e A Data Analytics
@ Mobile phones, |~ @4 % L
Connected cars | = Fis,’,elwrespﬁ','ce L?‘:J "Il, < =
(loT) & 3 esd 2
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- Sensor networks
- Smart City
- Mobile applications

Micro & Mano
satellites

- UAV & Drone
Real-time earth
monitoring

- Geo-analytics
- Behaviour
prediction

- Indoor positioning
- Small & accurate
GNSS receiver

GNSS & Positioning Big Data & Artificial

Intelligence : :

Companies see the potential of - Grnly @Rakuten —EPAFZ_ GO+.JEK
Raibnb UBER Swaze B EY

134
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Very Natural Expansion of NSDI?

Future NSDI for delivering spatial
knowledge to better society

o

Cloud computing/ \ i Satellite .
Analytics platform e T T T = = e L _ _ imagery -

Ll A - Weather I N s
T - - Health data . b
- Indoor . sensors ﬁ ,¢ . \ ~
’ . “ navigation ~ 2! \ 1
, y vigal ion (t )) x p Machine learning

Fundamental

o data
(¢ ‘1)

Mass transport

dam o= ._

”

=_ " Public transport
GPS trajectoties b = it

T system
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EE——

G-Spatial Information Center

B Start of the operation :
* Nov.24, 2016
B Datasets handled

* 593 datasets (open/closed)
(as of Aug, 2017)

https://www.geospatial.jp

SRS — ot o A 52 I 08 AV SR HE S
lﬂ Association for Promotion of I

ion of Infrastructure Geospatial Information Distribution 4?

Data

> Data = Value

Data
Deta Knowledge

and tools

Experts
Place
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CF Activities of G-Spatial Information Center

Gov.(national, local),
Public Agencies

GS Data
Depository
service for
Gov.

¥ Through data depository
service for National/Local
Gov., Support Open data
and data uses.

¥ Consulting services for

Information Informatio

Government provision Hub for
disaster
v Help ﬁnn_j diverse GS Data responses ’
Provie ready Distribution v Provide GS data and Hub

¥ Provide ready-to-use
“application packages”
for social issues.

functions for disaster
responses

v Help accumulate experiences
of disaster responses

services

Collaboration
with
Universities

R&D
service of
GS data

applications / v Public/Private/Acade
mia collaboration to
develop new methods

GS Open
Resource

¥ Encourage GS open
resources (S/W, Data,
Human Resource)

¥ Qutreach of GS
information with open
source communities

v Help develop
“application
package” for
social issues

B R e .
Anie @) 49
Information infrastructure based on Public-Private-Partnership
A goal to reach of Geospatial Information Center is to be a distributed and 1

integrated hub for geospatial information. ;

Private sector

* Mapping companies

+ Air survey companies
¥y- Car navigation services
- Infrastructure services

)

] Authorities

* Ministries and agencies
* Incorporated
administrative agency

Geospatial
Information

Autonomous Center Academic
body institution
- l
e Prefectural Universities
governments « Institutes
+ Cities, districts an
villages

50
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Handling information (Aug. 2017)

Base Base map, earth map, aerial phaoto, terrain map, digital land MLIT
information map data, national land numerical information, detailed MIC
location data, waling space network data, maritime ledger, Autonomous
microtopography body
> Geography -  Geological map, geological survey map, natural resource map,  MLIT, AIST,
c Geology terrain classification, land-use, hydrological map, national JOGMEC
S - Land numerical information
Q classificaiton
< Disaster Volcano map, land classification based on volcano location, MLIT
prevention -  emergence road map, shaky land map Cabinet office
reduction AIST
Meteorologic  Riverine monitoring camera, water-level observation data, MLIT, NICT
al phased array radar data
observation
Environment National inventory data, 10 m grid land-use data, vegetation MOE, MLIT
type data
Categoly |Data [DataHolders |
Dynamic  Taffic volume data, drive record data, car-mounted camera, gggr?r?rDataCom
- data tourism statistic data, congestion data, population fluidity data, Agoop
3. tourist velocity data NaviTim_e Ja_ pan
%— Static GEOSPACE aerial photo, digital map, admin vector data, gIrL’eAS'ngli:i Air
%, data MMS points data, urban 3D model, 3D map Vs

Survey, PASCO,
Kokusai Air
Survey

% : for compensation 51

Aerial photo, good-3D DSM points data
Distortion free aerial photo image, MMS road information data

EE————
CJ” Major Functions of G-Spatial Center

¢33 mam-b
CERmETT - FHEYE | Sa——R { Cob bolua | RNEOTSER

BEREDE

The first platform of
distributing/exchangi
ng GS data of
public/private and
academic sectors.

/ Data finding with

+ Category

+ Geographic
areas

+ Keywords

52
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Further data '

) wl(23) B89 ffOF—HLY FHRDOHODEL  som: wmr-sEeE -
exploration could be - =
made by adding more il

conditions.

Einds Ewim

" mavemsoon (3®) B TOMD
e AL

Eio#E Erfae

rEb (6)

NTTEEAMRR SR (o)

ARESoLAD
Y hTIY

Wt - R (55) 104
HNE . TE WA (44) d | EEEEWE (10my o i)

&% 1% 3R (1)
Rt (8)
) - B (4)

NFIURE<LAD

T,

20} (s2)

sty (24 Jalrt -
ERTTT (24) EiwaE s

53

e

Pre_VieW AR e 2 BRRADT = F230mT =

: . - Awz o BEEEBAOT—¥250m7 L -Ea— [=F e immn]
Through visualization, users o G
can understand better about
data they find.

Example of Dynamic Data
K Grid-based dynamic population data (Agoop

inc.) Movie is generated to see the dynamics of
the data.

Dec.31, 2015 15:00pm |

S LOF - F250mT L Ea R RS RO - 2250m T E s

A 32 B AOT—5250mT L Ea— Eizd PP AYSABWRMACTF—F250mT L EL— EeEd CYPET




2017 International Conference on Geospatial Information Science

ewvd AFRO—Y-BR €07
d GERNNES— Sty [ W8 [ H7dY | FTU
#/Es/ /.  BEcRxECcnTE FLEa-
Example of Static Data BEORABONTE FLEI—
* Distribution of maximum values of HBERA T~ A L HEN T EOBEOBAEOHT
seismic motion caused by Nankai [« m=nm |

Trough Earthguake

Leaflet | GS1 Pale

baadhsbf-01d6-4531-8fda-
fsccodacod

unknown

unknown

xXYZ

eg#mEEn

nttéjs //www geospatial jp/cka
n/dataset/ed20bedf-8746-

55

Cj? Distribution of maximum values of seismic motion Grid-based dynamic population
caused by Nankai Trough Earthquake (Cabinet Office) data (Agoop inc.)

Map overlay

Layers can be
overlaid with
Web-GIS

With this overlay,
population at each
location could be
aggregated by severity
of earthquake. It may
help better rescue and
evacuation guidance.
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@

92y mMO-b ATA-T- BDTFIN

Introduci ng Use Cases FSwh [ TE—0-A [ Toud ROEWS ) MR hOSiE [ SEaine

Use cases of GS
applications are
introduced as showcases

BILTEANS MRl WBDARTETL. B
e, LR RaMET oo Tl - X -

/ - Qutline, data used,
conditions for uses are
described.

+ Links are provided to
data used. Users can use
identical data for their

WN purposes.

Za—-4--NERD

57
Introducing GS Apps
GS Apps are introduced, that are actually applied to problem-
solving. .
g Using open data on
; population and public
<developed by Sekimoto Lab, UT> facilities provided by
b4 MY CITY FORECAST mmmas local gov., future of the
STER1 EOIUPESUTADRLTT #r? RELETRL T RSN pemm region will be predicted.
"bthI' (= AL o 23:;
B ESE ARA 26,55 A
L STER3 BULOBRHOHEERE SL-TWITLLI*FL<ALVERERRLT 20
SRS S Towe | maoAn SEEE BN TABRO guge
S I L
B : 20!5“”“'-' ? :;: ‘f:: ueEH so%
kel ~mmas |0k 0.0% co%  336FM  oo%
[ 7oea Ewes  rome o2 g’::if_:?’: FugeE
i &b ¥ =p dR
2015804E
© SRR e
raznamAs [eceet] faesent [Rocsol o] (s
MR STER  SEES b | .
O O
{ 2015l 108%E  lokmE  108mA
= DR loﬁﬂ 105MA .
l 3 FE=ryEe |4onson] [H0nEo | 30mon
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Available information in Disaster

m Pre-disaster arrangements are made with the private sectors for
quick and easy information sharing when disasters happen (on going)

e.g.; it took one month to publish for evacuation shelter situations in KUMAMOTO earthquake.

m Data providers

NTT Space Information, GeoSpace

Kokusai; aerial photo/laser scanning data
PASCO; aerial photo/laser scanning data

Aisia air survey; aerial photo/laser scanning data
Asahi air survey; aerial photo/laser scanning data

: Navi Time Japan; Link Travel data
Agoop; fluid population data
m Data users
d
Making damaged Crisis Mappers Japan(specified non-profit corporation)
map OpenStreetMap Japan (OSMFJ)
Gensai-info
Information Technology Disaster Assistance and
Response Team (IT DART)
OSGeo Japan

Aerial survey data

Supporting IT
software

development

‘ Center of Education and Research for Disaster
(CERD) “q

Service picture of G-Spatial Information Center

T 3. Data depository
1. Data provision 8 of public sector

! @ ( Dataset Data ™
> p——| depository 7
Free data Closed 4. Creation of new
Download : 3
Commercial data public data data set
%’ Research data —
‘h—u—.____________,_._—l‘

‘ API ey R
2. Application (s
distribution ARpS Shewrase R&D 5. Development of
' \ new analysis

.: Applicat = Research Data aa
S &K |

ions

: —
Application companies II H‘ ® .~
Seminar  |ocal Gov.

Volunteers & Companies

6. Data provision 7. Consulting 8. Outreach

/

in disasters

Legend: Service contents at the open of the Center 60
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[ e
o4 Registrations to G-Spatial Information Center

B User registration
: Process to create a user account
Various services are available for logged-in users

W [nstitutional account registration
: Process to create an institutional account

Required to create an institutional account for registering and
publishing data through the Center

M Data registration for sale
: Process to register data for sale through the Center
Required to get agreement between AIGID before selling data

MW Application registration

: Process to register applications 61

4

Concluding remarks

1. NSDI successfully accelerated data sharing and reduction of data
redundancy among governmental institutions, and geospatial data
development as well.

2. But NSDI may limit its scope to better distribution of governmental
geospatial data.

3. It is very necessary to cover geospatial data of the private sector to
encourage the development of diverse social benefit services by
unleashing the potential of the technology, including space
technology.

4. Real-time services (e.g. high precision positioning services, location
authentication services) should be covered to realize autonomous
driving and robotics application in outdoor environment.

5. NSDI should broaden the scope and renovate functionalities and
“business model”.
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