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491.502B Ueypste] sz Axr)sk 3-3-0

Core Physical Concepts in Nanoscience:
Electromagnetism
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The objective of this course is to provide students with
the fundamental understanding of electromagnetism required
to perform research in the field of nanoscience and nano-
technology. The materials to be covered are at the under-
graduate level, and applications to nanoscience and nano-
technology will be discussed. The topics include electrostatics,
magnetostatics, Maxwell’s equation, electromagnetic waves.

491.505A | the=tete] AN FAs 3-3-0

Core Physical Concepts in Nanoscience:
Quantum Mechanics
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The objective of this course is to provide students with
the fundamental understanding of quantum mechanics re-
quired to perform research in the field of nanoscience and
nanotechnology. The materials to be covered are at the un-
dergraduate level and applications to nanoscience and nano-
technology will be are discussed. The topics include the
Schrodinger equation, harmonic oscillator, hydrogen atom,
spins, perturbation theory, Bloch’s theorem, energy bands,
variational principle.

492.501A dAUYARAMN /& 3-3-0

Introduction to Modern Information
Retrieval
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This course is an introductory course on information re-
trieval in a modern world - how to produce, archive, man-
age, and search/retrieve information. In particular. we focus
on issues at hand such as Big Data, Scalability, and Cloud
Computing, and how to make use of them in real-world applications.

o

Y

492.502A ARFFIsE 3-3-0

Human Information Behavior
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This course prov1des the ba51c understanding of human in-
formation behavior, one of the fundamental theories in in-
formation science. Information Behavior is the totality of hu-
man behavior in relation to sources and channels of in-
formation, including both active and passive information
needing, seeking, and information use. This course will ana-
lyze popular web services with HIB models and theories.

192611 Auas A7zl HHE 3-3-0

Human Information Behavior Research
Methods
HFH
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This course introduces various research methods analyzing
human information seeking behavior, especially usability
analysis and user experience analysis. In the course, the
ways of collecting data, designing usability test experiments
and interpreting the data are taught.
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Introduction to Music Information
Retrieval
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How do I search for music? “Can 1 find music without
using Googl or Naver?” “I’d like to have my own radio sta-
tion that broadcasts songs I like.” The goal of Introduction
to Music Information Retrieval is to teach students the fun-
damental theory and the algorithm design techniques to build
the MIR systems that may answer the above questions.
Students will learn various topics from digital audio signal
processing to machine learning algorithms, and design their
own MIR systems or algorithms as the final project.
493.501 A @AY ol HAl 3-3-0
Theory and Practice in Intelligent
Convergence Systems
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This course defines intelligent convergence systems from
the theoretical perspectives and teaches core subfields includ-
ing electric and electronic systems, software, intelligence al-

SRR E “SIHL-RE oA |ZHRY MASAIZPS HAISICH S 87|= 15372 FAHE. (The first number means “credits”; the second number means
“lecture hours” per week; and the final number means “laboratory hours” per week. 15 weeks make one semester.)
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gorithms and sensors and actuators. This courses is collec-
tively taught by three or more lecturers and students are as-
signed and conduct one or more nontrivial term projects.

493.601 TE=R7E 3-3-0

Convergent Robotics Technology
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In this course, students apply the knowledge learned from
the course “Theory and Practice in Intelligent Convergence
Systems” to the design and of the hardware and software
systems. It includes the design of the mechanical platform,
the analysis of its dynamic behavior based on kinematics and
dynamic study. The lectures are given in parallel with the
term project of robotics system design, which requires the
team performance.
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B DN

Basic Mechanics and Dynamics
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This course is offered only to the students whose under-
graduate major is not mechanical engineering. It provides the
lectures on the basic kinematics, mechanics and dynamics,
which is the basis of the mechanical design engineering. The
first part deals with the kinematics and its application to
each design stage (singularity and manipulability analysis),
the second part deals with mechanics and dynamics. The
knowledge on dynamics is necessary to develop any control
and algorithms.

493.606A  =Zo] U™ F=9¢o] 3-3-0

Core Digital Hardware
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This course teaches students various topics in micro-
processor-based digital hardware systems design. Specifically,
the lecture topics include memory controllers, input/output
devices, system buses and communication interfaces. This
courses also teaches students low-level system programming
such as assembly programming and device driver writing.
Students are offered one or more term projects related to
microprocessor-based digital system design.

A 53 Hg88t 3} (Department of Intelligent and Information)

493.607 ol AZEYo] 3-3-0

Core Software
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This courses teaches students core topics in software pro-
gramming. The lecture topics include C and C++ language,
programming methodologies, data structures and algorithms
along with operating systems as a programming environment.
Students are offered one or more programming projects.

493.611 2R3 dsAE
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Dynamics and Control of Robot—
Environment Interaction
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This course covers topics related to operating complex
high-DOF robots in human environment. The areas will in-
clude dynamics &control of robots with task redundancy, hu-
man-like robots, haptic interaction with physical or virtual
robots, Robot cooperation, Bilateral teleoperation, Grasping,
and Planning.
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Computer Interconnection Networks
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This course covers topics in interconnection network archi-
tecture and design including network topology, routing, flow
control, deadlock and deadlock avoidance, congestion control,
and router architecture in modern computer systems. We will
examine applications of networks to on-chip networks, paral-
lel computer interconnect, shared memory interconnects, data
center networks, and switching fabric in Internet routers.
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Mathematics for Intelligent Systems
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This course deals with mathematics for theory and im-
plementation of intelligent systems. Students will learn gradu-
ate-level applied mathematics, which are foundations for
computer systems, robotics, and system theory. The purpose
of this course is for students to learn concepts of important
mathematical tools and practical applications rather than rig-
orous proofs of mathematical theories.
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*493.701 | ASsHEIAN2EEYR 3-3-0

1

Topics in Intelligent Convergence Systems
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This course deals with various core technology and theory
in the intelligent convergence systems area. The covered top-
ics include intelligent convergence systems applications such
as intelligent automotive systems and robots, core areas such
as cognitive science and intelligent algorithms, and base
areas such as embedded software and digital systems, to
name a few. This course may be given as a series of lec-
tures by the instructor, a series of presentations by students,
or the mixture of both. Students may be assigned a term pa-
per or a term project.

*493.702  ATFA=F AEd 3-3-0
Seminars in Intelligent Systems
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This is a seminar course that help students understand re-
search status and current issues in intelligent system areas.
The primary topics of this seminar include robotics, computer
hardware systems, and computer software systems. Speakers
are invited from academia, research institutes, and industry
of related fields.

M0000.005300 ~°5% #FEHH]d 3-3-0

Intelligent Computer Vision
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In this course, we study computer vision algorithms for
intelligent systems. Computer vision is an essential area of
research for intelligent systems, whose final objective is to
let the computers mimic the functionality of human visual
information processing. To this end, in computer vision, we
deal with various algorithms which enable computers to au-
tomatically understand scenes by analysing still or moving
pictures from sensors such as cameras.

In this course, representative computer vision algorithms
are studied and intelligent systems that use computer vision
techniques are implemented in a term project.

A 53 Hg88t 3} (Department of Intelligent and Information)
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Advanced Research Topics in Data
Analysis for Information Studies
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This course covers advanced research topics related to da-
ta analysis — study and discussion of recent papers and tech-
nologies, data analysis projects that result in internationally
presentable outcomes, and invited talks and in-depth discu-
ssions. The main focus can be adjusted each year.

M2679.000100 HA} 2 FHA} &2} 3-3-0
Electronic and Optoelectronic Devices
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The main objective of this course is to understand the ba-
sic operational principles of various electronic and optoelec-
tronic devices. After covering the basic concepts regarding
energy bands, charge carriers in semiconductors, light absorp-
tion in and emission from semiconductors, and properties of
semiconductor junctions and so on, we will focus on the op-
erational principles of electronic and optoelectronic devices,
including diodes, field-effect transistors, light-emitting diodes,
photodiodes, and solar cells. The knowledge acquired in this
course will help students in better utilizing these devices for
their research, and also in developing novel devices in the
future.

M2680.001200 ©jolg] A1 /= 3-3-0
Introduction to Data Analysis
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Data has become available in many research areas. Some-
times data is available for no specific reason, and some oth-
er times data is available because of an intentional effort to
generate it. Regardless of its origin, data often contains un-
expected information, and the use of such information is an
important research topic in each research discipline. This class
deals with the entire process of data analysis, starting from
the acquisition of a data set to the derivation of basic analy-
sis results. Data transfer to an analysis environment, data
cleaning, visualization, basic analysis algorithms, precision-re-
call curve, interpretation and utilization of the analysis results
are some of the topics that are studied in the class.

- 1132 —



§3t2}8t7) % o) 8- (Graduate School of Convergence Science and Technology)

M2680.001300 4 :§3% 71AsE 3-3-0
Machine Learning for Information Studies
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This class deals with machine learning in the area of in-
formation studies. Machine learning is a branch of Artificial
Intelligence, where it concerns systems and techniques that can
learn from data. Some of the main topics include supervised
learning, support vector machine, unsupervised learning, clus-
tering, and recommender system for information studies.

M2680.001400 ~23F% 3-3-0
Social Computing
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As the activity and engagement in online social media has
increased substantially, a huge volume of user generated data
becomes available online every day. This opens up a great
opportunity and a challenge to investigate interesting commu-
nication patterns and extract useful information from content
shared within the social network. In this class, I plan to ex-
plore topics on social computing including how and why so-
cial computing works, what insight we can get out of all the
data people leave behind. During the coursework, students
will learn to program in Python, the mathematical techniques
for mining the web, and skills for working with web APIs
for data collection. The course will offer students a hands-on
experience on how to apply the various web-mining techni-
ques in real applications.
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M2680.001700 4 2§33 TA%4 3-3-0
Statistical Analysis for Information Studies
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In order to properly evaluate the impact of systems and
prototypes interacting with humans, it is important to design
a robust user study since well-designed experiments allow re-
searchers to draw valuable insights. The course will also in-
clude 1) basic Statistics, 2) planning the user studies, 3) de-
sign of experiments, 4) performing experiment with the ex-
periment protocol, 5) analysis of the result, and 6) doc-
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umenting and presenting the result of the study.
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Human Computer Interaction Research
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The study of Human-Computer Interaction seeks to com-
bine perspectives and methods of inquiry drawn from dis-
ciplines such as Psychology and Sociology with the tools
and technologies of Computer Science to create an approach
to design which is both relevant and practical. This course is
designed to provide the concepts and skills that allow digital
contents and devices to be designed in a human friendly
way. The students will learn the theory and practice of HCI
through case studies of industry design projects and carrying
out student projects. The course will also provide practical
knowledge on how to turn research ideas into research
proposals.
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Topics in Information Studies
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This course deals with the current issues in information
system studies. Thus, the theme of the lecture may be differ-
ent according to the lecturer or student’s needs in every
semester.
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Advanced Research Project in Data
Science
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This course is for advanced students with research data
and research topic. Relevant knowledge in literature is stud-
ied, and each student’s study progress is shared with the en-
tire class for an accelerated learning.
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Auditory Perception and Cognition
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This course covers how sound is generated and transmitted
to our brain through the auditory pathway, following the au-
ditory signal as it is transformed and encoded to neural code
that our brain can understand. In particular, we will introduce
how important attributes in sound and music such as ampli-
tude, frequency, pitch, rhythm, or harmony are perceived and
interpreted by our brain, and how we can measure these ac-
tivities through experimental paradigms. In addition, we will
also explain the methodologies on how we analyze the data
and the statistical methods for interpreting the results. This
course will use the basic concepts from probability, statistics,
and signal processing.

*\[2680.002300 214 FFE =7 3-3-0
Topics in Cognitive Computing
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This course covers research topics related to cognitive
computing - study and discussion of recent papers and tech-
nologies, proposal and conduct of research projects that re-
sult in internationally presentable outcomes, and invited talks
and in-depth discussions. The main focus can be adjusted
each year.
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Machine Listening
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Machine Listening (or Computer Audition) is one of the
most widely used fields of artificial intelligence, in addition
to Computer Vision. There are already many machine listen-
ing services such as speech recognition algorithms, like Siri,
and automatic music search through audio fingerprinting,
penetrating deep into our lives. In this course, you will learn
through a series of lectures about the fundamentals of
state-of-the-art the machine learning algorithms used to create
artificial hearing or machine listening systems, and will have
a chance to actually implement such algorithms in the lab
sessions. Finally, we aim to build a real-world system that
can be applied to audio/music/auditory perception through the
final project.
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User Experience
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User Expeience is a sub area of Human-computer inter-
action. UX designs 1) sequence and 2) touchpoints between
Information system and user. The course covers; definition,
history, components, and best practices of User Experience. UX
design methods will be introduced and practiced. Term mis-
sion is students exercise on contemporary IT system’s UX.

M2680.002600 8 g3 74 UEHNA 3-3-0

Neural Networks for Information
Convergence Studies
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This course focuses on neural networks that is a core
technology of the modern artificial intelligence. The main
study topics include feedforward networks, regularization, op-
timization, CNN, RNN, and some of the recent research
problems. Students are required to complete a final project.
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Pattern Recognition for Intelligent Systems
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In this course, we study pattern recognition algorithms for
intelligent systems. Pattern recognition, which is essential in
developing intelligent systems, is a field of study that en-
compasses the subjects such as optical character recognition,
fingerprint recognition, face recognition, voice recognition
and so on. Depending on the problems to be solved, pattern
recognition problems can be divided into classification, re-
gression and clustering problems. In this course, representa-
tive algorithms for each problems are studied and intelligent
systems that uses pattern recognition techniques are im-
plemented in a term project.
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VLSI Design for Intelligent Systems
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CMOS fabrication technology has developed continuously
in the last few decades, and it has been one of the main
thrusts behind recent advances in high performance and mo-
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bile systems. This course introduces various digital integrated
circuit design techniques required for practical digital system
design using nanometer-scale fabrication process. In addition,
key metrics in hardware design including reliability and en-
ergy efficiency are covered.
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Advanced VLSI Design for Intelligent
Systems
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This course introduces current VLSI design trends and ad-
vanced design techniques for energy-efficient systems.
Important design issues including noise, interconnect, low
power circuit are covered in detail and various circuit top-
ologies for different applications are introduced as well.
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A Holistic Approach to Datacenter
Architecture
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As mobile and clouding computing becomes more popular,
most large-scale data are acquired, processed, and stored at
datacenters. This class approaches a datacenter as a computer,
through which we study the principles and practices of their
communication, computation, and storage aspects of datat-
centers, as well as HW/SW components, scalability, total cost
of ownership, and reliability.
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Introduction to Humanoid Robotics
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Humanoid robots are the robots that have the similar
structure and functions to humans. In this lecture, technical
topics such as history of humanoid, mechanism and design,
control, balance, motion planning, will be introduced. The
purpose of this course is to understand the general technical
issues related to humanoid robots rather than thorough under-
standing of each topic.
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Theory and Practice of Humanoid Walking
Control
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Precision medicine is the direction of medical care that
provides optimized treatment for each patient according to
different characteristics of each patient. Theranostics, a com-
bination of diagnosis and therapy, is a concept that involves
performing a specific imaging diagnosis and a targeted treat-
ment using a probe that is well-targeted to a specific target
of a disease. This enables us to customize the treatment ac-
cording to the degree and nature of the disease of each pa-
tient and is one of the major parts of precision medicine.
This lecture aims to understand the concepts of theranostics
and its clinical applications, as well as to develop convergence
research skills for developing new theranostic methods .

M2681.000700 TIAE sl=glo] 71&7] AA 3-2-2
Digital Hardware Accelerator Design
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As machine learning algorithms are developing fast, there
is an increasing need for different types of high performance
and energy efficient hardware accelerators. This course cov-
ers various hardware accelerator design techniques and stu-
dents experience implementation issues by designing a neural
network accelerator.
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Dissertation Research
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This course helps students find topics for their thesis and
helps them to write their thesis through various seminars.
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Information Intelligence Seminar
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The Intelligent Information studies focused on artificial in-
telligence technology and its practical applications. Classes
begin with a series of seminars by our own professors. After
understanding the basics of Al field, industry Al experts will
be invited, discussing the trend of artificial intelligence
research. Students discover their own themes through re-
search in academic papers, and develop his/her own research
and present in poster format at the end of the semester.
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Al and Technoculture
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Recently, artificial intelligence has spread to various areas
of society, raising many philosophical and social scientific
questions. This course will look at the aspects of Al technol-
ogy unfolding in each area of society, and discuss the issues
and implications surrounding them from various perspectives,
including media theory, philosophy of technology and cul-
tural theory. Through this, this course will provide a deeper
understanding of Al and modern technology culture.
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Digital Transformation
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With the advent of modern computing, companies and cor-
porate activities have transformed radically. While PCs and
the Internet have opened the door to digital transformation.
Al, IoT and cloud technologies are driving step forward.
New information technologies are transforming ecosystems
across industries. With the advent of artificial intelligence,
we will look at what companies needs have changed, how
technologies are integrated into the industry, how they work,
and how their orientation and values change. This class will
be conducted by a DT professional executive of a large
company and will invite a series of experts to explain re-
lated cases.
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