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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

“버추얼 싱가폴대학, 공간정보기반 스마트캠퍼스”/ 펭 첸치에, 국립싱가폴대학 교수 
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“Smart City Digital Twin by City Connectomics”/ Chang-won Ahn, Special Fellow, Electronics and 
Telecommunications Research Institute

“도시 커넥토믹스 기반 스마트시티 디지털트윈”/ 안창원, 한국전자통신연구원 전문위원

15:30∼16:00

“A New Methodology for Geodemographics Using Open and Commercial Big Data”/ Alex Singleton, Professor, 
The University of Liverpool

“오픈-커머셜 빅데이터를 활용한 지오데모그래픽의 새로운 방법론”/ 알렉스 싱글톤, 리버풀 대학 교수

16:00∼16:30 Coffee break 휴식

Agenda : What role should the geospatial information play in the era of 4th industrial revolution 

주제 : 4차 산업혁명 시대 공간정보 역할은 무엇인가?

16:30∼17:00

Keynote 

Keynote/ Ryosuke Shibasaki, Professor, The University of Tokyo
발제발표/ 료스케 시바사키, 동경대학 교수

17:00∼18:00

Round Table Meeting 
Moderator: Ki-Joune Li, Professor, Pusan National University
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Discussant : Young-Ok Kang, Kwang-Woo Nam, Kyu-Sung Choi
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Kate Chapman, Chairman of OpenStreetMap Foundation

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 FOSS4G
acronym in 2004 to denote Free and Open Source Software for Geoinformatics
and has been promoting FOSS4G 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 at NASA. He is the technical 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 IIB, 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.

Speaker
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Ki-Joune Li [Moderator], Pusan National University

Ki-Joune Li is Professor of the Department of Computer Science and Engineering 
of Pusan National 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 SIGSpatial Workshop 
on ISA. He served as the president of Korea Spatial Information Society. Since 
2016, he is also 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 National 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 
semantics, volunteered geographic information, 3D virtual 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 special 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 Social 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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The geospatial data strategies via the collective intelligence

Kate Chapman

kate@osmfoundation.org

Chairman of OpenStreetMap

본 발표는 당일 원격화상회의(VTC)로 진행될 예정입니다.

발표자료가 필요한 분은 추후에 국토연구원으로 문의 부탁드립니다.

강혜경 연구위원 hkkang@krihs.re.kr

임시영 책임 limsy@krihs.re.kr

성혜정 책임 hjsung@krihs.re.kr
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Open source software strategy for geospatial: 
Building a Geospatial-Ecosystem through 

Industry-Academia-Government Collaborations

Venkatesh Raghavan

President and Co-Founder of OSGeo

Keynote Speech 2
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The OSGeo Foundation: Providing an Ecosystem 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 (FOSS4G). FOSS4G 

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 FOSS4G, 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 experiential traveler for over three decades across the FOSS4G 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 geospatial enabled digital earth.
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NASA Open source technology: WorldWind

David Collins
NASA(technical manager)

Patrick Hogan
NASA(project manager)

Keynote Speech 3(VTC)
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NASA Open source technology: WorldWind

Dave Collins

paul@paulcollinssoftware.com

Technical manager at NASA

Patrick Hogan

Patrick.hogan@nasa.gov

Project manager at NASA

본 발표는 당일 원격화상회의(VTC)로 진행될 예정입니다.

발표자료가 필요한 분은 추후에 국토연구원으로 문의 부탁드립니다.

강혜경 연구위원 hkkang@krihs.re.kr

임시영 책임연구원  limsy@krihs.re.kr

성혜정 책임연구원 hjsung@krihs.re.kr
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DTS, the future of geospatial data

Ho-sang Sakong

Senior Research Fellow of Geospatial Information Research Division, KRIHS

Session
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DTS, the Future of Geospatial Data

Ho-sang Sakong

hssa@krihs.re.kr

Korea Research Institute for Human Settlements (KRIHS)

Abstract

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

are created and developed by commonly applying the Intelligence Information technologies to 

all 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.I.(Artificial Intelligence) and ICBM(IoT, 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 social 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 geospatial data in terms of human behavior, spatial technology, and related ICT 

technologies.  

From this approach, we conclude the future of geospatial 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 geospatial data.
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Virtual NUS, 
A GIS-Based Enabler for Smart Campus

Chen-Chieh Feng

Professor, National University of Singapore

Session
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Virtual NUS, A GIS-Based Enabler for Smart Campus

Chen-Chieh Feng

geofcc@nus.edu.sg

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 GIS-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 visually 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 spatial 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, especially on extraction of spatial 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 
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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 Virtual 

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 Virtual NUS is its “residents” – the students and 

the faculty members, and visitors. Through developing a GIS-based spatial infrastructure and 

providing location-based services through integrating IoT-based data, the project will improve 

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

solutions. 
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Smart City Digital Twin by City 
Connectomics

Chang-won Ahn

Special Fellow, Electronics and Telecommunications Research Institute

Session
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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 social 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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Alex Singleton
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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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NSDI and its Future
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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 geospatial data products by a public sector, typically basic digital 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, typically, real-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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