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Smart City is a field that embraces and realizes the future of cities by
fostering new industries, advanced science and technologies. The globally
emerging field requires technology management and policy-based education that
are Interlinked with new technologies of the Information Communication
Technology. In addition, it is vital to foster global talents with expertise and
knowledge in international development issues as Smart City is set to be
priorities for many cities around the world to enhance their competitiveness
and livability.



In order to drive the emergence and development of smart Ccities, it is
necessary to train professionals and field experts who can integrate traditional
urban design-based discipline with cutting-edge technology. This can be
realized through advanced education based on various interdisciplinary
applications.

Advanced Smart City Convergence courses that require carrying out diverse
projects conducted by international organizations, government, local
governments, public institutions, enterprises, and universities are newly set-up
or reorganized in the major curriculum.

A wide range of industry-academic relationship through global cooperative
activities of the related institutions are provided for the participants. This is
carried out through utilizing new technology test-bed and research center set
up in Siheung Smart Campus, which aims to provide smart city global

convergence start-up education.
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The rise of smart city based technology is expected to shed new light on the
academic scope of smart city in various disciplines, including international
studies, law, environmental science, agriculture and life sciences, and landscape
architecture. This requires a convergent curriculum, which enhances the
students’ abilities to combine their own disciplinary expertise together with
the core concepts of smart city.
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SCGC program aims to foster global talents who can apply theoretical and
practical knowledge to specific socio-economic problems such as urban, social,
and international development issues by providing smart city and smart city

based technological innovation related subjects as core courses.

A compulsory introductory course, which is a series of collaborative lectures
provided by field experts and professors in the field of Smart City Global
Convergence research or related areas, is established in order to provide a
holistic view and enable students to explore their main research interests.

Improve the quality of education by providing research and education on
smart city global convergence in connection with international organizations
and leading universities around the world. This would have a positive
spill-over such as attracting qualified international students.

Organize a Smart City Global Convergence workshop each semester in order
to encourage active interactions between industries and students.
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Academic Requirements

A minimum of 24, 36, and 60 credits from Smart City Global Convergence
(SCGC) Program are required for Masters, Doctoral, and Master/Doctoral
Integrated students, respectively. Requirements for graduation are based on the
compliance with the graduation requirements in accordance with each
department/interdisciplinary course.

Out of the total graduation requirement credit, at least a quarter (1/4) of the
requirement credits should be completed strictly within the compulsory and
selective courses of the Smart City Global Convergence (SCGC) Program.
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Students entering the SCGC can take up to 15 credits per semester.
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Introduction to Smart City Global
Convergence
ZULEAE & HAE RS
Smart City and Digital Transformation
ZULEAE] HAES} BF
Smart City Law and Policy
JdJd=etel AutEAE
Green Infrastructure in Smart Cities
2utEAE #3718 A3 FAS
Smart City Science Technology
Innovations and International Development
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SCGC total required credits (A+B+C)
- Master: 24 credits

- Doctoral: 36 credits

- Integrated: 40 credits

A. SCGC Core Subjects((D+ @)
= (attention 1) Unaccepted credits in double(your major).
= (attention 2) 25% of SCGC total required credits.
1) Compulsory (3 credits)
Introduction to Smart City Global Convergence

M3311.000100
2) Selective core (Master: 3credits, Doctoral: 6 credits,

Integrated: 12 credits)

- Smart City and Digital Transformation / M3311.000200

- Smart City Law and Policy / M3311.000400

- Green Infrastructure in Smart Cities / M3311.000500

- Smart City Science Technology Innovations and
International Development) / M3311.001500

B. SCGC Accredited Subjects
= (attention) Double accepted credits
. T . . = " @® Maximum double accepted credits
] Calculahng_the_mnmmum n_equlred—crf:'dlts for the original major + SCGC Master: 12 credits, Ph.D: 18 credits, Integrated:42credits
when considering the maximum credits of double accepted subjects. - Subjects in SCGC Accredited list (around180 subjects which

the original major's  SCGC major's Double ~ The original major + SCGC including Dissertation Research)
Course required credits  required credits accepied Total completed credits
credits {minimum)

* The assessment of
graduation and
course completion
follows the policy of
the incumbent major.
(or your original
affiliation)

Master: 6 credits
Doctoral: 9 credits

Maximum double
accepted credits
Master: 12 credits

SNU Course Doctoral: 18 credits Rest subject

Completion Regulations ntegrated: 42 credits

Master: ;dcred=t§ Master: 6 credits
Doctoral: 36cred:ts_ Doctoral: 9 credits
egrated: 60credits Integrated: 3 credits

C. Rest Subjects

@ Master: 6 credits, Doctoral: 9 credits, Integrated: 3 credits

Master 24 24 i2 36 credits
Doctoral ¥ 36 8 54 credits - All subjects that your advisor agrees including Dissertatio
Iutegrated 2 [y 2 78 credits Research

* Calculation method can be different by criteria of course completion. 50, please check the regulation or policyofthe

SO PO+ 3008 crvime int D11 =R wroli, S 45105 63 siatie % The maximum number of credits for Dissertation Research(B+C)

GSEP+ SCGC credits = Master 36+12= 48 credits : :
GSES+ SCGC credits = Master 33+12= 45 credits Master: 6 credits, Doctoral: 12 credits
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(Introduction to Smart City Global Convergence) 3-3-0
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The purpose of this course is to obtain basic knowledge for graduate students
majoring in Smart City Global Convergence. Each lecture taught by professors of the
convergence major program, will provide introductory sessions of their individual
research topics that are relevant to the core technologies of smart cities. Topics
include smart city engineering, technology management, economics, and policy, analysis
on the industrial economy, smart city environment and landscape architecture, Ccity
planning and design studies, data science and computer-based information systems,
robotics and autonomous vehicle engineering technologies, and administrative
governance and global issues; these topics will matter in the current state of smart
cities and also prevail as important problems in the future. In order to compose a
multi-dimensional course, we will go through case studies, paper studies, discussion, and
open projects on various topics related to smart cities.
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(Smart City and Digital Transformation) 3-3-0
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The course examines advanced understandings, values, issues, and practices in the
field of convergence engineering, and their practical implications for future evolutions
and prospects in the field. More specifically, we will review how current engineering
systems and practices we see today have evolved through the various stages of
industrial revolutions and their technical and social innovations. Furthermore, we will
explore how these technological innovations might interact with current social changes
in digital convergence (such as Smart Cities, Al, Robotics, VR, Blockchain, Internet of
Things, Smart Technologies, Platform Services etc) that have emerged from various
engineering implementations and commercialization processes. The course also aims to
dive deeper into emerging problems and challenges for current leaders and
professionals in the field of convergence engineering systems and businesses in global
society.
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(Smart City Law and Policy) 3-3-0
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The purpose of this course is to give graduate students majoring in Smart City Global
Convergence basic knowledge of legal issues raised from the planning, construction and
operation of the smart city.

Students will be introduced to the technological, social, economic, cultural and political
changes brought by smart cities, than we will analyze the legal problems caused by
these changes, and seek solutions. For this purpose, basic principles of regulatory law,
basic principles of ICT legal policy, personal information protection law, data economy
legislation, urban planning law, and ‘Smart City Creation and Industrial Promotion Act’
will be covered. Classwork includes lectures, presentations, discussions, special lectures
and case studies.
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(Green Infrastructure in Smart Cities) 3-3-0
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Green infrastructure forms an essential element in smart city. It directly relates to
the citizen’ s daily lives and offers rich ecosystem services. Through this class,
structure, functions, distributions in key elements in green infrastructure including
vegetation, soils, water, atmosphere, human and species will be covered. Furthermore,
interactions among the key elements and recent advancements in sensing technologies
and big data will be provided. Creative ways to integrate green infrastructure and
smart cities will be explored through Ilectures, group discussions, students’
presentations, and special lectures.
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(Smart City Science Technology Innovations and International Development) 3-3-0
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The innovations of science and technology have changed diverse aspects of individual life and
society, influencing the fundamental process of socio-economic development. In particular, as
the central axis of development shifted from rural to urban areas in both advanced and
developing countries, the development agenda such as smart city development has become an
essential condition to socio-economic development in relation to the science and technology
innovations. Meanwhile the condition of socio-economic development itself has critical impacts
on the progress of the science and technology innovations. That is, science-technology and
society-economy co-evolve. Due to the essential uncertainty of innovations, the consequences
and directions of such co-evolution are hardly predictable. Their eventual destination depends
on the policy and institutional responses as well as individual choices. The impacts of
innovations, wherever they are originated, are not confined within national borders and
eventually spread all over the world. The direction and speed of development in response to
the diffusion of innovations will differ across countries, depending on each country’ s
socio-economic development conditions, so that the global development and international
inequality would be shaped by such mega-trends of science and technology innovations. Smart
city development is one of recent critical examples. This course aims to understand the nature
and causes of the co-evolution between the innovations of science and technology and the
socio-economic development and to illuminate the smart city development as well its their
consequences and implications on the national economic growth and international development.
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This course is a practical semester course in which students majoring in Smart City
Global Convergence can acquire the knowledge, attitudes, and skills necessary to grow
into practical talents in smart cities, and gain job experience in the field. This class is
held in the form of an internship or work-learning parallel system an domestic and
overseas smart city-related companies, international organizations, local governments,
and patent corporations, using seasonal semesters. In addition, the training is operated
on a full-time basis for more than 4 weeks, and the training opportunities are provided
by institutions that have signed an agreement with the Seoul National University
Integrated Major in Smart City Global Convergence.
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(Dissertation Research) 3-3-0
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This course is a supervisory class for master/doctoral students preparing theses. The

structure and process of the course is customized according to specific needs and
characteristics of thesis topics.
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(Smart City Seminar on Industrial Technology) 3-3-0
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This course is a self-driving mobility project class, which is the core of the smart city
innovation ecosystem, and a practical class for industry-academic cooperation with
related start-up companies. The self-driving mobility service pilot project promoted by
the Seoul National University’s Industry-Academic Cooperation Group in the new city of
Baegot in Siheung City can be used as a test bed for self-driving services and
policymaking. Students can get the opportunity to design and experiment with
demand-based self-driving mobility services through research cooperation projects with
participating companies. Self-driving mobility projects require background knowledge and
experience in law, system, policy, and ethics as well as value creation, business model,
and technology development, so students can develop comprehensive problem-solving
skills.
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(Smart City Seminar on Technology Convergence) 3-3-0
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This course is a project class in which students analyze urban data through team
projects to establish and demonstrate smart city urban planning. Under the guidance of
experts in related fields, students will review the direction of smart city policy
implementation. In addition, the students will review various urban data such as open
data of public institutions and private cooperation data and analyze in order to discover
urban problems and their solutions. This course covers inequality in the city, poverty
issues and welfare policies, and reviews welfare policies for the socially disadvantaged.
Furthermore, relevant urban data are analyzed to explore the direction of smart cities
to be able to embrace the socially disadvantaged. Participating experts provide guidance
and review of the progress of the project on smart inclusive cities to apply them into
the smart city establishment plan.
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(Smart City Seminar in Technology Management, Economics and Policy) 3-3-0
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This course invites domestic and foreign experts related to smart city technology
policy and industrial policy to listen to opinions on policy issues, problems, and
solutions, and expand understanding of smart city technology policy through free
discussions with students. The seminar field covers all fields of smart city new
technology policy and industrial policy such as smart city design, urban governance,
information and communication industry policy, sustainable city and digital twin,
autonomous driving, smart factory, smart health, and the 4th industrial revolution.
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(Special Topics in Smart City Global Convergence) 3-3-0
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This course aims to cultivate the academic competencies of students to solve the
global convergence problems of smart city. Understanding of methodology becomes
even more important because smart city convergence education is a field in which it is
bound to take an interdisciplinary approach. Considering that the lecture is for students
from various fields, it deviated from the conceptual framework of a specific academic
field. Instead, this course focuses on helping the comprehensive understanding of smart
city, from common sense concepts that the general public considers when looking at
smart city issues, including society, economy, culture, politics, environmental systems,
learning-by-dong, smart city innovation ecosystem, organizational innovation, and
entrepreneurship, to smart city technological progress and sustainable urban
development. This course allows students to foster comprehensive competencies required
in the step-by-step process of planning-design-evaluating and developing elemental
technology-demonstration of smart city so that they can substantiate research on the
concepts of smart city global convergence problems.
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(Smart City Global Convergence Case Analysis) 3-3-0
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This course aims to develop Students’ problem-solving ability based on case analysis
studies on smart city global convergence problems. In the current smart city
environment under the 4th industrial revolution and single sphere of influence of the
whole world, it is not enough to solve city problems by learning simple business models
and theories. Thus, it is crucial to learn success and failure cases in various situations
such as each city problem, policy situation, and business model. To cultivate students’
analysis ability, the case studies are conducted using major qualitative research
methodologies that forms the basis of social science research. After taking the theories
belonging to the qualitative methodology, students can understand the differences
between quantitative research through the process of repeating individual or small
group practice, and accurately understand the merits and limitation of qualitative
research methodology and apply them.
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(Smart City Patent and High Technology Entrepreneurship) 3-3-0
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This course provides a curriculum that fosters students’ entrepreneurship spirit to cultivate
technology start-up capabilities related to smart cities, and provides opportunities to improve
creative problem-solving skills necessary for start-ups and industrial sites. It introduces the
basic theories necessary for technology start-ups, which are the core of smart city’s innovation
ecosystem, which are the key to creating an innovative ecosystem of smart cities, and
cultivates business planning capabilities for smart city business models. It gives you various
opportunities to experience entrepreneurship through the opportunity to introduce various
theories and examples of entrepreneurship, technology strategy, organizational innovation,
innovation ecosystem, leadership, and to persuade investors through team projects. As a team
project, this course provides an opportunity to experience a comprehensive range of capabilities
and knowledge, including value creation, market exploration, technology commercialization, and
technology transfer, which can be applied to citizen needs-based smart cities. In conjunction
with patent corporations to experience the intellectual property rights process of research
results developed in smart city projects along with education on the cycle of start-ups, lectures
and project outputs on patents and intellectual property rights can lead to patents.

¥ WA 29 &

_2‘|_



9. ZulEANE 7HEE# AA 7
(Virtual Landscape Design for Smart City) 3-3-0
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This course introduces virtual reality (VR) as a design, construction, analysis, and evaluation
tool for landscape and urban environments for Smart City. The course aims to explore the
design techniques that can be efficiently utilized in the design process by simulating interactive
landscape elements and landscapes according to environmental changes. The core of this
course is to experience the realm of virtual reality (VR) through experiments with how to use it
as a new tool for Smart City design.
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(Decision Analysis for Technology Management, Economics, and Policy) 3-3-0
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This course introduces students to decision ana1y51s methodologies that would help them to analyze
and find optimum solutions to problems they face in research and practice of technology
management, economics, and policy. The course covers both methodologies for decisions under
certainty and decisions under uncertainty as well as economic and decision analysis of technologies
and projects, and cases are used to strengthen students’ understanding of the methodologies. First,
students will learn models and methodologies used in decision analyses and they include economic
analyses; resource allocation; risk, sensitivity, value of information, Bayes theorem, subjective
probability, biases in decisions, utility, multiple objective problems, and real options in decision
analyses; models and software in simulation; and linear and nonlinear programming and Markov
process models in optimization. Then students will practice economic analyses, risk and uncertainty
management, decision tree analysis, Markov chain and Markov process, simulation, and real options

through cases in technology management and policy.
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In this course, an introduction to system architecture modeling and optimization methods, enabling
more efficient and systematic concept generation and subsequent detailed design of complex systems,
which are foundations of modern society. Students will learn to model functional architecture, formal
architecture, and integrated system architecture of a system using Object Process Methodology
(OPM) system modeling language, which is ISO/PAS 19450-2015 standard. Students will learn
methodologies to generate Pareto-front, which is the set of systems with optimized system attributes,

and selecting an optimized system architecture using architectures generated through the modeling
process.
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(Technology Roadmap and New Technology Development) 3-3-0
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In this class, students will acquire necessary knowledge of principles, methods and tools to
systematically develop a comprehensive technology roadmap for complex technology-enabled systems
and products evolution. Students will also learn methods to assess impact of new technology
development and infusion into engineering system from the engineering design and development
perspective. To enable this, various topics in technology management are introduced. Covered topics
include technology roadmapping, technology scouting, strategic planning, R&D project execution,
intellectual property management, knowledge management, partnering and acquisition, technology
transfer, innovation management, and financial technology valuation. Relating to this, underlying
theory and empirical evidence for technology evolution over time are explained with a rich set of
examples from aerospace, transportation, energy, communications, agriculture and medicine. Other
special topics include Moore’ s law, S-curves, the singularity and fundamental limits to technology.
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(Complex System Modeling & Simulation) 3-3-0
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In this course, various methods for complex system modeling, which are used to reduce actual
development time and cost for cutting-edge systems with ever-increasing complexity, are introduced.
Students will learn various modeling techniques and pros/cons of each modeling methodology using a
simulation software. Students will also learn how define an overall model concept, decompose
conceptual model into appropriate sub-models, create detailed model, integrate the total system
model and to verify the final model. Also, using the system model constructed, students will learn
various analysis techniques using numerous examples. Students will implement learned material
through semester-long course projects, such as manufacturing system, transportation system, or other
complex system modeling.
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