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Q#2532 (Al and Ethics)
ANEAT 71& AR A7de] &84 AU oldstar g3l

This course provides the ethical responsibility in the use of artificial intelligence technology and research.

OHO

il

HA 2 YEE (Advanced Machine Learning)
A =gkgrol| 2] SVM, kernels, neural network 53} WA= &5l A 9] clustering, dimensionality reduction 5ol tiaiA k&
gk}

This course provides SVM, kernels, neural networks in supervised learning as well as clustering and dimensionality

J

-

reduction in unsupervised learning.

HeJdEE (Advanced Deep Learning)
Held 2aS FAdek e dHeld 2ES shssh=tl Qo] dash Ul initializer, optimizer 5ol tigh o] &5 gh5slal
A5S Yasi)

This course provides the initializer and the optimizer for deep learning models and how to construct a deep learning
model.

AN AAFZZAE] (Al Practical Research Project 1)
ARA AR s 918 AL A7k QJFHeld 5o AT ZEAES Wasid)

=
In this course, the students conduct a research project at the level of incubating Al researcher(Part 1).

Al AAFZ2 A ED (Al Practical Research Project 2)
AAA AFAR AJgsr] Sk Al AFAF AFHolY 7] AT Z2AES Z8sit)
his course, the students conduct a research project at the level of incubating Al researcher(Part 2).

—
=3
—

He#Jd 2<% (Deep Learning Practice)

AR FEHIL e G Held REES AFctal, Fold SE&AAE dfdske AE5S T w3t

In this course, the students practice widely—used deep learning models, and conduct intensive training experiments for
application tasks.

E A A 8kGo] 2 (Statistical Learning Theory)
Loss, RiskE 333 EA42 &< o]2&& 53t}

In this course, the students learn statistical learning theory including loss and risk.

o
e 2

N

+d
A

k&

2] (Natural Language Processing)
, WY 5 olo] whd e o) Ado] Agldl] tig] ©18]ar Word2vec, GloVe, LSTM 5 2k xajo] A&

Hd
o X

o
tlo

This course aims to provide various topics on natural language processing such as document recognition and

translation. It covers the techniques of Word2vec, Glove, LSTM, and so on.

233 FEHA (Advanced Computer Vision)
Aozt o) A], @ ol A&E e HFE v A 7124 ouA] ZrAYRE FHAl 7as Eeith

-EERERE



This course covers from basic image processing to cutting—edge technology in image and video processing domains.

Knowledge Representation and Inference)

B4 (
FE) B84 Fol7] A3 £, TAY 5 Aol AN AFEE B B PuE

tlo
£

Fetth
This course aims to introduce how to represent human knowledge through frame and logic to increase the

effectiveness of inference.

AEFHAUEY A (Convolutional Neural Network)
CNN 7%, 7&4 % &8 ojux] B3} u]4g v|o]e] 4, Word2vec, Session—based Deep Learnings &3+ &4 a2

This course aims to introduce the architecture of CNN, implementation and utilization, image analysis and unstructured

data analysis and problem solving techniques with Session—based Deep Learning.

# 2 3}o]2 (Optimization Theory)

CREE Robol A MAake HA3} FAle sl olaista i etel o) Sl
problem¥} & 7]EA ¢ 7oA RE o] 2 2 HAslel= HES %53&‘3}
This course introduces optimization problems occurring in various fields and their solutions. In addition, it covers from

basic concepts such as convex sets, functions, and optimization problems to their solution and optimization.

AN AL ol ¥4 (Time Series Data Analysis)
ApAo) e} A AE Hlo]E] A0l Holt Recurrent Neural Network(RNN) 718 2 &, 2-& Aol 471719 /MdS
LSTM, LSTME 7F43}8k GRU +2E sh53it)

In this class, the students learn the overview, implementation, and application examples of Recurrent Neural Network

7t

R

(RNN) which is excellent for natural language processing and time series data analysis. They also learn the structure
of LSTM with an additional long—term memory concept and that of GRU, a simplified LSTM.

71 A8k ke ol 8] (Machine Learning and Data)

vleolg] 7k, dED, S, ZHY T vy ZRAG o 7IHES Akl Edth

This course introduces the techniques related to data processing such as data processing, handling, cleaning and
filtering.

Tz o] 2 (Graph Theory)
71A18kE, ZFE] v, Alle] Aol 2 Hopol|A] gy 2ro)= 1 o] 23 wlolX|t UES T, MEY, MAP 52 5% g5
gl

This course provides graph theory, Bayesian networks, sampling, and MAP reasoning which are widely used in

machine learning, computer vision, and natural language processing.

dlo]Ejnto]ld (Data Mining)
dlojEjrte]ido] Ss ui g B4, AF 291 52

O, RS =

e

ek, 5, FHRA, PuHEURY, F4 5 delerlolde] thEHel

r-1u:

7IHES A%
This course explains the background, the characteristics, and the success factors of data mining. It introduces the
representative techniques of data mining such as classification, cluster analysis, shopping cart analysis, and

recommendation.



« ATMEYZEE (Advanced Al Networking)
vl =871 HA3) 7|ES 7N R EY] A5S SurTI7] $1%k gaeE Al 714 o)L Ak Al $EA
wolgl ot AR SR FEPNS s
This course introduces the algorithms and design techniques to increase networking performance based on machine
learning and optimization techniques. It also explains how to create domain—specific novel learning models in a

distributed learning environment.

AR (Information Retrieval)

BAA, o1, el EA el oJ5t 714 71T AR A28 s APk 1A R AN 2l ek 7}
P e

This course deals with search techniques by statistical, linguistic and semantic methods. It also introduces evaluation

methods for search efficiency and various factors that determine the performance of information retrieval systems.

73318k (Reinforcement Learning)

Monte Carlo Tree SearchZ £8) 738lst52] 7Fx9F A2 WEYJA /W3S A7)5kaL State9} Action, Rewardoll w2 &2
Ae)E s,

This course introduces the reinforcement learning and concept of policy networks through Monte Carlo Tree Search.

In addition, it teaches the operation principle according to State, Action, and Reward.

« 2] 4:8F5 7] (Continual Learning)
AR IS ASHIN EEHoR S5 5 JE IS st A2 de osln A9 X4E HrlH o s s
1

2~ =0 o)
4 7 JF dagss acksith

Continual Learning is a concept to train a model for a large number of tasks sequentially without forgetting
knowledge obtained from the preceding tasks. Through this course, the students learn and design the algorithms for

new concepts about continual learning.

TASo] YA AAo @S Al 2227} Aldo] olafels FElR AAIER= WO rule inductiono AFE feature
interpretation7bA] -3k}
Explainable Al refers to methods and techniques in the application of artificial intelligence such that the results of the

solution can be understood by humans. This class teaches feature interpretation as well as rule induction.

A% 1<t (Intelligent Security)
71418 B =EE 5 Qe ARS ek 7UAn 4eA

A HE7NE S ek OB SRrEa AF TRAE

i

1%, b Bgelre) ARES 7% A58 BX)7]%
A4 71E N 59 9

Theories on confidentiality and consistency technology for information that may be exposed in machine learning
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environments, information protection technology in distributed learning, intelligent detection technology, and privacy
protection technology are studied. The students learn practical and development skills through a practical project.

.
O

Ol F A A 2 A (Artificial Neural Network Processor)
327421 CPU 7]l dishA olslietar, QeAldw el gxle] 2 9L A sl st

In this course, the students understand the classic CPU technology, and the structure and design of ANN processor.

2ntEdA A7 o] (Smart Healthcare)
o) Holol] S-8F= ICT 71%:9] A7)} 8k e)an Al 9|5 i doAlo] Auls APS 918 ICT 7148 AxEsjol3e} 27
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This course deals with the introduction and trends of ICT technology used in the medical field as well as ICT
technology for the development of AI medical treatment and healthcare services from the viewpoint of software

engineering.

v A s A2 22" (Future Car Programming)
nefAks Aol 2R skesolE olaiakal, Ak, LIDAR, Point—Cloud, ZFFE] I 3 22 thddk a4 7)o A5
A AT EOIE A5 siEeith

tlo

%3jo]

In this course, the students understand the hardware of a future car and a robot, and develop core softwares directly

through learning various elemental technologies such as sensors, LIDAR, Point—Cloud, and computer vision.

A e ol F A0 215224 A (Implementation of Intelligent Medical Service)

Al-Medical Platforms &-8-3to] 574 A3l tfgh A58 oumxlh, A=, AR S-8A12=RI(AI-Slo)S T5317] A%k o] &3
A w5y

Utilizing the AI—Medical Platform, the students learn the theory to build an intelligent medical examination, treatment,
and post—management application system(AI—Silo) for specific diseases.

A& 24 (Self—Driving Robot)

RS} o] R0 AFEFel Thet ), A, TEINo] theF AN ALE TE F A4 28] TFOR o]k
2R PPOE AF o Bshs 714S U

After having a general overview of self—driving vehicles and moving robots, sensors, and driving device, the students
learn autonomous movement technology for two wheeled robots.

9]‘301 n 2212 (Medical Image Processing)

F Hopl 385 oA 7] Avlet E3F 2Elal AA| o7 Foklld ARSEE IE A onA] Ag, 14, k]
s Sk
This course deals with the introduction and trends of the image technology used in the medical field such as image
processing, recognition, and judgment.

Uﬂ]*ﬂ/\x}g}vit’-ﬁ Al2=®l (Memory Element and Neuromorphic Semiconductor System)

Eohe Bl vl @A Fua w7 BAL 2418 S8, 718 ol PauT) Q17te) Wo] 2R R w
'&Exﬂ AzEg olslE & e,
In this course, the students understand neuromorphic semiconductor systems that are closer to the human brain than
conventional von Neumann structures in order to overcome the limitations of existing transistor technologies.
A '5gu=a] (Intelligent Semiconductor)
SRAM, DRAM, NAND FLASH, MRAM &-2] t}ekat wrglol] tialix] sk53kaL, Al processing in—memory 7]l th3l g
D ARG AW ATY 7S S
This course introduces various memory such as SRAM, DRAM, NAND FLASH, MRAM, and so on, as well as principles
and production processes for Al processing in—memory techniques, and elemental micro—process techniques.

A5 Y (Generative Model)
ojmz], H2E, &4 & v s A duelee dith

In this course, the students learn generation algorithms for creating images, texts, and voices.



AT 2=dxYo]® (Al Reverse Engineering)
2 J 25 ofsfste] AAR Tske A u%
In this course, the students understand the architecture of the networks and formulas in several papers, and

implement the networks in practice.

Al7]RFl 2~ 7o (AI-Based Healthcare)
AL 7]5F QVdeAPAZgAIZ~BI(CDSS) T35 e )13 A1 EHE 75, FSE 7|8 dxFo] vdloly =5, 71, #e] AlA ol
Students learn the artifical intelligence platform for the construction of an Al—based CDSS, and understand

cohor—based healthcare big data collection, processing, and management system.

VLSI®FAFE] A28 (VLSI and Computer System)

N2E) bAleh AFE ARl 4 olalrh Al F1&elA e glo] ad Hoke] Hal Z1&el tjs) sy

In this course, students learn the latest technologies to understand system semiconductors and computer system
mutually requried in industry and techology.

Yxg & 29 PHR (Digital Health and PHR)

Electronic Health Record(EHR) A]2~Bl o3[} Patient—Generated—Health—Data(PGHD) 2] &8 &}53H

In this course, students learn Electronic Health Record(EHR) system and utilization of patlent—generated—Health—Data
(PGHD).

wo A 25258 (Medical Robots and Applications)

ChEE olmRe] HA714 L ek, A IRER 71EES S, ofF Al 7148 Hesle] S8 RokE Sgehs
e g

In this course, students learn the latest technology trends of various medical robots and explore how to expand

applications by applying Al technologies.

AL E-FA 28| H A3} (Production and Logistics System Optimization)
AR ER A2ES ARk 2957 g HA 8L AlEelA, AL 7|8ke] WEEES st AA| Al2Fe A8t}
In this course, students learn optimization, simulation, and Al—based methodologies to design and operate the

production and logistics systems and apply them to real systems.

AEA ZHE 2 (Continuum Robotics)

A SA9do] s s QA kel WAUZ, A oS3 Al 34, J8H8Hs, ANN-based 21 52 Falo] Alofahz
We ki)

In this course, students learn the mechanism and designing method of free—movement continuum robot through

ANN-—based learning or reinforcement learning.

o mggd Al A5 A2 (Medical Image and Biosignal Processing)
Biomedical image analysis 712 % 2. AJAG A=A A& Hg]e] o] o]s)o} 58
Students learn and practice overview of biomedical image analysis. Students understand the application of the process

of time series biosignal processing.
)89 FTA /N2 (Medical Aritificial Intelligence)

OfoRE AAIE V1% R SAH FE9 olal. Real world data B % HIAE dlolH 24

In this course, students learn drug clinical trial fundamentals and statiscal reasoning and data analysis of real world

-EERERE



data and clinical unstructured data.

Q13 A 5E A AT (Artificial Intelligence Quality Management)
2] dgol] A5 JE HA s 48 AHES sk 3 yWesS

In this course, students learn the latest quality engineering applications in the various industrial sites.

EZ2AM AW B PG X] 5P R=A] (Processor—In—Memory Neuromorphic Chip)

SRAM, DRAM, NAND FLASH, MRAM 59| ttFak ml&efol] thaljd &h53tt. Al processing in—memory 7]l thh ]
2 AR, 2 AR 7% o

In this course, students learn about various memories such as SRAM, DRAM, NAND FLASH, and MRAM, device

micro—processing technologies and principles and manufacturing of Al processing in—memory technologies.

AlZAF 22 A E] (Al Creative Research Project 1)

upALsbg SHE] Top—tier Conference 3 =8 Aol 7Psd 79 A7 TRAES At ol s 7 SPYEL A
AT FA L =B AP ARG Tk A% Aol dhaf =Ew

This class aims at preparing to write an article for a good conference or journal by Ph.D. students. All students in this
class have to make their own schedule to write a paper for their research topic by analyzing the requirements, and
references, and conducting some experiments. For this goal, the students share their ideas and discuss the progress
achievement of each student(Part 1).

Al AT 22 A ED (Al Creative Research Project 2)
Aty shAE-2] Top—tier Conference B! ¥ 2Mdo] 7V 59 AT Z2AEE Zlgdglt]. o]
AT T4 B =7 A AFS TReka A= Aol dis) Ek‘d’

This class aims at preparing to write an article for a good conference or journal by Ph.D. students. All students in this

i

98 7t S-S Al

class have to make their own schedule to write a paper for their research topic by analyzing the requirements, and
references, and conducting some experiments. For this goal, the students share their ideas and discuss the progress
achievement of each student(Part 2).

AT ATZZAE] (Al Advanced Research Project 1)
B 3} 2o A Top—tier Conference =5 ZAJo] 7Vsdh 52 AT T2 AEES APt}

=
In this course, the students conduct a research project at the level of writing top—tier conference paper(Part 1).

AT AT ZZAE2 (Al Advanced Research Project 2)
B EZoj A= Top—tier Conference =% 2HAo] 7153k 529 A Z2AE o}

In this course, the students conduct a research project at the level of writing top—tier conference paper(Part 2).

il
™
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A Zer5 9 A2 (Deep Learning Based Image Processing)

Helid 71 X172} dlolE] Aol tig A AT R msh ATE Avfel], WA £ G4 S A48}, B8 Akl 9 B
FFE 5E etk B 2T, olnX/FA 45§ A S8 AT St Term ZRAES B3 SPYEQ] A o
2 E =e

This course introduces recent research and standardization efforts on Deep—Learning based Visual Data Processing.
Common basis such as related loss functions, rate—performance optimization, usecases and related standardization will
be covered first. Then, some of the real application research such as learned super—resolution, learned image/feature
compression will be covered. As a term—project, students are need to submit and present their own work related to
this area.



e 2ULE YA EE2 (Advanced Smart Energy)

1w Seqlell A= oA Felsl ZIEARES WA Sha 5 ofwl sl AL A)ElelA] oA ERAS ¥ 5 Qe
VAT PUES T 4G o gelk B 54 71E X wl Ae] fileke el glol mekd & YES vl 47
E3

& oA eltk & F4E FHA FRELS ouA] 84S oA 1Y T A=AE WA vl F 2] AHE E3) <uA
W AHEET} Hol] B 5 Q= 7]3]E AT dgelrh

The analysis on energy consumption becomes the one of the most important factors to consider in the modern
industry and society. Thus, we need to learn, understand, and analyze how energy is created, transformed, and
consumed to improve the energy efficiency and reduce its consumption. More specifically, students in this course will
learn the basic concepts in energy areas and be trained so that they can perform energy assessments on
manufacturing systems. This course will be designed in such a way that students without any previous knowledge on
energy can readily learn course materials during this semester.

71749324 (Innovative Technology Management and Leadership)

424 A Aldiel] AE373E 913 FAl71s 7] 7198 @5 Akl SAle] v S ShERit

This course provides Innovative technology —based corporate management and case—based innovation leadership models
for sustainable growth in the era of the 4th Industrial Revolution

.
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EYEAE (Advanced Probability and Statistics)
shErd ARl digh 7] x Zeje} Al Wk} 27, )3 vfEB I EA~ 5 FEIA] 814 Ao 9 B djs)
T} ofgE, A FAo|E, TAY HolE, HHolE T WuojE 9] thdet 8-S $13F 814 vk visl thEth

This course covers the mathematical fundamentals of probability and statistics theory including probabilistic models,

JQL'J

multiple random variables, function of random variables, and random processes with special focus on discrete Markov
chains. In addition, it also covers the advanced topics such as statistical estimation theory, statistical decision theory,

and information theory.

2814 # (Advanced Numerical Analysis)

o] Il M= et o7 HeolH Al A 13 5214 ZAPE T W 7SS S Al BEF 023, interpolation,
extrapolation, regression, solving eigenvalue or singular value problem, optimization 5] At}

In this class, we study methods using numerical approximations for the problems of mathematical analysis. Topics

cover interpolation, extrapolation, regression, solving eigenvalue or singular value problem and optimization.

o L FAH <4 (Advanced Linear Algebra)
IREE afEE, AaA, diAgA, A e 2 3 Baol] Uigk 72 XA wle T AY T2y 2 A T2y
iR i=

This course studies linear programming and integer programming after learning the basic knowledge about

eigenvalues, eigenvectors, orthogonality, symmetry, linear transformation and row decomposition.

ATUIESIZEE (Advanced Al Networking)

Qe o) AA|dat 2 vlAle gel ] AT T8 ThEa ONN, RNN, Z8teisat e mlel 7]} o)
olg] el 7Wk U ELY T £F4 Aguky sk5eict

This course deal with the core technology of Internet protocol and the structure recently studied in future Internet

groups and learn how to apply machine learning techniques such as CNN or RNN reinforcement learning and big data

model—based networking solutions.

S ERERE



e A4 52 (Advanced Applied Numerical Methods)
o] FFM = et ow Holwl FAl| sAS AT T2 SAPFI B 7|HES $F-FTh AR B 0 2=, Numerical
Methods, Gauss Elimination, Eigenvalue Linear Regresson, Fourier Analysis 5] At}
In this class, we study methods using numerical approximations for the problems of mathematical analysis. Topics
cover Numerical Methods, Gauss Elimination, Eigenvalue Linear Regresson, Fourier Analysis.

foir

L% AEAEE (Advanced Probability and Statistics)

e gl gk 7] Aol R Wk} 227, Tejal niaH R AL 5 SREI ] 8 Ao 9 54 thal
ok o2, BAIH FHolE, $AA WHolE, AROIE & WHolE 9 TRt 3-8 % 54 T]wtel i tEt
This course aims to teach mathematical principles and theories related to probability and random process. Basic
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principles of probability and random process will be reviewed and exercised until the second midterm exam. Based

on this, Estimation/Decision/Information theory will be presented and discussed.

« B¢ 21Al (Brain AI)

QIZre] iz Ao FAElo] lom] He] G7Re e A 714 kel M7k AEShs A0 4Bk o1F A7
S W S W) e AFAUE B AFAS uF ALS 9 AA 0|2 st W) G we
QAFAE 714 W] A S m IR QA BE W S45S 915 A9 o), NY mE, ke A,
FEER B RS R RIEE

The human brain is made up of neural networks, and brain—inspired Al technology refers to the process of creating
artificial neural networks that work the way the human brain works. Study the neuroscience theory for the
development of artificial intelligence algorithms that resemble the working principle of the brain and learn about the
brain—inspired Al technology methodology. In this course, students learn about artificial intelligence models and

neuroscience theories for learning, linear models, shallow neural networks, and deep learning core models.

e A S & 0] 832 504 (Robot Vision and Sensing)

AL 2He] F83 V5ol o] FollMie 53] HlK Aol S83k Vs o w Rtk vzl A /g FheletE A
F%ﬂoi’% F2EL vmAlolA, ol 3)7], AHEAME 55 & 4 vk ER 2D B 3D I Al Ve 2] Hrk ebdstar

A=A JA FABIL A o' Bt A o FAE = QA dt o] IRl E 2Rt g3 AdS f1%k Fhlet, #leol A,

IMU, GPSs 78 AMES oL, A2 b AMHolE &S ofg] S4]] datgjE oz 3 Aejsk=Alddl tiste] nleth

One of the most important abilities of a mobile robot is spatial sensing. In particular, vision sensing enables robot to

navigate, avoid obstacles, recognize objects by using high performance cameras. New 2D and 3D vision sensing
technologies improves the robot’s safety, confidence of its motion, and eventually its productivity. In this course, we
will handle various sensors such as cameras, laser scanners, IMU and GPS for spatial sensing of a robot and learn how
to integrate the different sensor data in computer vision algorithms.

« Z 2w (Full Stack Deep Learning)
F2EgedS 7AEs B S5 Q1T A AlLE wlaEzbR| o] AxRE sjaehks ] Ego] Finh i S E48 ey
Hedol thalA] skttt A 343t W TR AE n)g 34, dlo|y 37|, A, dlolE A8 B 1A, vk Zydea #
AFE Az} A9, g5 2 A4 dd 2 Add 2, dytE 2 X 5ol s e

Full Stack Deep Learning helps you bridge the gap from training machine learning models to deploying artificial
intelligence systems in the real world. This course teaches full—stack production deep learning: Formulating the
problem and estimating project cost; Finding, cleaning, labeling, and augmenting data; Picking the right framework

and compute infrastructure; Troubleshooting training and ensuring reproducibility; Deploying the model at scale.



A ~A ] =983 A% (Artificial Intelligence for Healthcare)

Ao g A Aol AR F71E 710k o5 2 AW oJgel] o]27)7kA] thekat Gol A Al AAEE A
A5 7P FnRg 5§ Bk T shiolt) E 3= B35 Z"a‘iﬂloi Aol vt Hed 71gell tisiA slerakar dAlo]
oA AFAFe] HT ol Ul ASsAoR thEth Al we] 7)12HE AlFse] on)x], gi2E, HEjRY 9 AAE HolHE
E3RE gt o7 golElE ARSI HRIw Held 2o tisiA seit) 2 w2 thdst vl ge 71 s A AAlo]
Hoke] ekF Aol Uist A Ao ANdH ool A8l 7155 g5ehe AS ERE )

Healthcare is one of the most exciting application domains of artificial intelligence, with transformative potential in
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areas ranging from medical image analysis to electronic health records—based prediction and precision medicine. This
course will involve a deep dive into recent advances in Al in healthcare, focusing in particular on deep learning
approaches for healthcare problems. We will start from foundations of neural networks, and then study cutting—edge
deep learning models in the context of a variety of healthcare data including image, text, multimodal and time—series
data. In the latter part of the course, we will cover advanced topics on open challenges of integrating Al in a societal
application such as healthcare, including interpretability, robustness, privacy and fairness. The course aims to provide
students from diverse backgrounds with both conceptual understanding and practical grounding of cutting—edge

research on Al in healthcare.

AN 2| 1D B2 (Social System Design and Analysis)

Fel LG FRE AU ALYA0R GUSIe] £5k0 Ak L ATANE 24 N2YE Pl 4
A9l S48 Tl 28 VIEADL BAS 9% 8 o2} B4 ALE dokk, 24 delE] 57, B4, QMpolE wE
2 A1 A, ASHEe] I B AN 15 4 olels SO o SR AL TS T S ANl
SEe YFT 5 Ak

We are constantly connecting and communicating with numerous people online. In this course, we will explore various
design elements that make up social systems and study social network theories and various social network analysis
cases. Through social data collection, analysis, and insight extraction, we can develop the ability to propose more

valuable system designs and strategies based on a deep understanding of people’s diverse behavioral patterns.

A7) Enld 25 (Sensor—Based Mobile Robots)

= Aol o] 24 THlal 284 el Bepe 23t Al A9} Zeagrle] BE SRS vhEtt Ao, 91X 34, A%
2, QA AT & 7] 319 ’\V‘E“O] YT ZF Aol thisl 3-8 7eke] T Wb, Al B B 1 BE 50
Q3 Egjehd =W 18]l tpokdk Al A 83 Ao Ew A Aol tisk =o)7) EghE )

This course covers all aspects of mobile robot systems design and programming from both a theoretical and a practical

rlo

perspective. The basic subsystems of control, localization, mapping, perception, and planning are presented. For each,
the discussion will include relevant methods from applied mathematics. aspects of physics necessary in the
construction of models of system and environmental behavior, and core algorithms which have proven to be valuable

in a wide range of circumstances.

2ZXE9 7Y% (Robot Mechanism)

B yl=o| A= 23 manipulator, actuator 52 WAYE A © T3 dH TSt gsle] skl dkA) 248
(continuum robot) % A E ZX(soft robot)2] WIAUZ teiA e 53ttt o)E thakgl Hofo §8 5= = 2%
ME==

This course introduces the mechanisms of robot manipulators and actuators. We study engineering methods to design
and implement robot mechanisms, and analyze their underlying dynamics. The course also explores the mechanisms
of continuum robots and soft robots. Students will learn how to apply these mechanisms to a variety of applications.

S ERERE



e AL AsAle] (Advanced Control)
B FolME AE Aloje] MukAQl 8-S mejslal AFs AlolE 28l thsle] AEtl Matlab/Simulink 2 Arduino Mega
AESYE AHgatel UA| Alzgo] thet Aol 4@ @ $§ T2 715 Pyl thatel St
Consider the overall contents of the automatic control and study the general topic in application of the automtic
control. Increase ability of application amd realization of control for the real system using Matlab/Simulink and

Arduino Mega controller.

ol sRLE (Mobile Robotics)

2 A= ols 2R el o Bk 7] AR shgdttt s=9lof(energy, locomotion, sensors, embedded
electronics, system integration)®} AXE¢o](real—time programming, signal processing, control theory, localization,
trajectory planning, high—level control) W E5 8}53lt} o] 28 Ea) A 2o thak 53} 8o tste] shaict
The objective of this course is to provide the basics required to develop autonomous mobile robots. Both hardware
(energy, locomotion, sensors, embedded electronics, system integration) and software(real—time programming, signal
processing, control theory, localization, trajectory planning, high—level control) aspects will be tackled. Theory will be

deepened by exercises and application to real robots.

2vtEAZ (Introduction to Smart Factory)

ZrkEFES Azl AR, SEe-E, 7PEEERL W]y, JeAs
= AS oulFit) B jEoA s AnlETAe] #AlY)<% ds) AleE 453t
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Smart factory means an dramatically enhanced manufacturing environment of integrating advanced ICT such as IIoT,
Cloud, CPPS, Big data and Al to manufacturing. This course provides the core technology, trend and case study of
smart factory to improve the understandings of smart factory, which is the core concept of the 4th industrial

revolution.

e TF7|WN A5 A% (Standard—Based Intelligent Product)

AR s A7) 2 AlEER] AR Al gk I-EAs 5 B FYehe ARsst AR o R AojEw, o] wojE =
AEE NSz AR AR 2 A YolellAl A5 or F=w so] Al A mE-S 5 e 295 A T4
A A28 Aol ofell e FRAIAE, AFAAANYEE, FR717)60 E L9us Sadth

Product intelligence is defined as an automated system that collects and analyzes intelligence about the performance
of products being designed and manufactured, and this data is automatically fed back to product designers and
engineers developing the product to assist in product development. It is a full life cycle product system concept. Learn
related information systems, product design methodologies, and operation methods for peripheral devices.

Fol X EY o] (Creative Software)
AFEH 2ZEY 2 T2y 3d AN Vey 528 vEth

We deal with new technology and standard associated with computer software and programming.

o12]17] (Query Processing)
Aol E B dolHES o 4| A% et g 3 T2ES 5\_711?'5}4 T3 dolHE QEd] At
thoket A~ ZUSS Auslal, o]ef st AN~ ZAHERRE HAo oA s ZUS HASH=E Fo HAs) 7|He st

This class introduces advanced file architecture to save efficiency the enormous data. It also explains various access

|
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plans to extract the required data. We will also study query optimization techniques to select the optimum access

plan.



s UAE &2y (Digital Holography)

2 IS QAo AFERIA tigk AP A 2E 20 R EAES A g 3xk 4 85 9 1F 7)ol tigk
FHolt) 32k @ B5, AE] W A3 B 71240 dulek, HA AT 53 @ Ade] digk EXE ThETh s £,
multi—view stereo, RGBD based 3d reconstruction, lens—array(plenoptlc camera), digital holography, coded—X imaging
59 Y G5 713 olell 88k 32 B4 display 7150 ol sRE P2 o] Vsl dujol digk e, HAl
A+ o)A E EHS& survey 2 SHEQ] el ER Fo2 FAHrh

This is an advanced class for graduate students who have background knowledge in image processing and computer
vision. Basic principles and state of the art methods in 3D imaging, computational imaging and processing such as
multi—view stereo, RGBD based 3d reconstruction, lens—array (plenoptic camera), digital holography, coded—X imaging
including corresponding 3d display technologies. Classes are composed of several lectures on the technologies, survey
on cutting edge papers, student presentations and discussion.

FJaZEJo] 572 (Special Lecture on Creative Software 2)
AFE AT EYY] #H 1l V)& 358 tErh

We deal with new technology and standard associated with computer software.

dlolEjAtol A= E9) staiH B A4 (Advanced Statistics for Data Science)

FAIE oy Fskatel B3717) on] A9 WElE ke = JEE Bk FAlE A shs o] AR B 3 B B4
e} e S-goll eI Shrdick We QLo 2 u J& 39 A7shs Bl AHgshe BAA st wel $3E Fol
gt T8 el gF B, SAA oA, 7H E 9 347} 23k

Statistics is used to process complex problems in the real world so that data scientists and analysts can look for
meaning trends and changes. This course helps students learn about statistical analyzing tools and its accurate
application. This course focuses on the statistical concepts and tools used to study the association between variables
and causal inference. Key concepts include probability distributions, statistical significance, hypothesis testing, and

regression.

Aoyt (Seminar on Game Analysis)

o] BHgF 1970:dthe] 237] Nt AIJRE] AF7HA] F8 AldEe] oBA WskelghEA] 11 GAkE vt o7t
o]9]e] BAG 7H = Al e thstel e eoley 2010 ©]F-e] AU oWl FFHE Uhd 5 YA Ay, gtow
Ade] §-2 A& ojd JEE hA 24 ERFTh

We will deal with the history of major games from 1970’s, when the first commercially available video game was
introduced. We will learn how games with purposes other than entertainment have advanced. We will categorize
games after 2010 and discuss what roles will games play in modern society.

A2 A vtk (Seminar on Game Industry)

A9 A1R46] 374k WA, el o AS) A1kl okt W sl s el Histe] ek AR 49l B4
Shal Q= AALE Z2Aste] S 3 oS vheth
We will deal with past and present of game industry. We will discuss its facing problems and propose direction of
the game industry. People working in game industry will be invited to give talks and discuss the relevant issues.

ZeJICT %Eix“EZ (Creative ICT Convergence Project 2)

A ARG FHOE § ICT 7 AT FAS BEsa TRAEES Fasle] TYEE Y2 B ok
Developing the industry demand technology through finding and performing ICT convergence based on practical field
oriented research topics.
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« A1 E 7)1 88 (Multi—View Geometry)
HIFE H1KE 712AR1 FAlE AAAlS] 73 olsllshE Flojtk o] e A Y1skeh e AlES tigA o ® st
Akslarl 285k Wil tiske] thEch o1& 918l 554 718k 71238, Filek Aeuee)d, 5oz E 2| oF 7)Y
g WeTh EF 3349 BAL 9T A2 0|23} pERel tistel th Aelrk
A basic problem in computer vision is to understand the structure of a real world scene. This course covers relevant
geometric principles and how to represent objects algebraically so they can be computed and applied. We will learn
epipolar geometry, fundamental matrix, camera calibration, and structure—from—motion. Recent major developments in

the theory and practice of 3D scene reconstruction will be handled.
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2 %71 (Introduction to AI—-Robot—Based Human—Machine Collaboration Technology)
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The course aims to provide basic knowledge and various concepts used for the human—machine collaboration,
particularly collaboration between the human and the Al—based robot. The Ai—based robot is the robot which utilizes
the Al technique for the realization of the essential functions of the robot that includes the environment sensing,
judgement, and the actuation. This course introduces the various techniques used for the Al—based robot in terms of
sensing, judging and actuating. Also this course includes the basic concepts and theory and hands—on techniques
required for the students who participates in ‘the Al—based Human—Machine collaboration’ program.

o 2F8FZ 2 AE  (Industry—University Collaborative Project)
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In this course, graduate students who participate in ‘Al—robot—based human—machine collaboration expert train
program’ conduct Industry—University Collaborative Project in the area of Al—robot related robotics, human—machine
collaboration, factory automation and etc.

o AFL-28-9) 33§ F 23} (Financial Optimization for Investment Management)
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The job of planning, implementing, and overseeing the funds of an individual investor or an institution is referred to

as investment management. The purpose of this course is to describe the process of investment management and
optimization techniques employed for investment management. We will study topics relevant to investment
management including but not limited to: traditional portfolio selection, asset pricing, robust portfolio management
techniques, and multi—period portfolio optimization models.

F5 A58k (Advanced Investment Engineering)
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The goal of this course is to develop leading—edge skills and provide new information on financial engineering. Topics



such as deterministic cash flow analysis, single—period random cash flow analysis, and derivative securities will be

discussed.

At A L2 A E2 (Industry—Academic Cooperation Project 2)
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In this course, students perform a industry—academic cooperation project to define a practical field problem and solve
it with industry experts. The students can learn their problem—solving abilities by experiencing the field problems that

companies face in real industry.
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This course covers fundamental topics on artificial intelligence, including machine learning and pattern recognition.

(Artificial Intelligence)
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This course contains a series of PBL type lectures on wireless and mobile networks and their recent developments.
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EAM|E Q3 (Distributed Networks)
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This course contains a series of PBL type lectures on modern techniques for distributed networks such as edge

computing, wireless caching, and distributed learning, toward the distributed system integrating them.

HAaled W E1¢1 4] (Machine Learning and Pattern Recognition)
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This course contains a series of PBL type lectures on machine learning and its applications on pattern recognition.

dejdz 2w (Deep—Learning Programming) (7+. AX % FYo]&)
2 e gelde] 71z JedS 9% Zeadw HS ShGeke PLB Aol JdHnh
This course contains a series of PLB type lectures on deep learning fundamentals and programming methods for deep

learning.
& %ﬁ%"if’] &2 (Convergence Future Communication Colloquium 2)
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This colloquium contains a series of seminars discussing the current theoretical developments and industrial trends on
convergence future communication technologies.

J3lst5 712 (Reinforcement Learning)
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This lecture earns the concept, purpose, and components of reinforcement learning based on the Markov Decision
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Process(MDP). The prediction and control are studied to learn the optimal policy in Markov Decision Process(MDP)
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using Bellman equation. In order to train the optimal policy from the actual episodes, starting from the Monte Carlo
method., Q—learning, SARSA, and Time Difference(TD) are studied. Algorithms such as DQN, AC, and A3C are learned
to apply reinforcement learning to actual tasks which are non—MDP situations.

H#Jd-$8EE (Applications in Deep Learning)
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This course aims to cover various deep learning models based on the basic principles of deep learning. In this course,
students will learn unsupervised learning such as adversarial generative networks(GANSs), including existing supervised
learning, and implement the code based on the theory. This course aims to broaden the understanding of deep
learning applications using data such as various images and signals, and to cultivate experts who can lead a new
paradigm of artificial intelligence.

v 2 2]-F8t7] 4 (Future Biomedical Engineering Technologies)
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This class helps graduate students to develop an understanding of the limitations of current medical technology and
the process of creating and transferring new medical technology from research into actual use(commercialization).

Topics include robotic surgery, drug delivery system, and advanced medical devices.

AANEZ A2 EE (Bio Signal Processing)
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This class covers basic theories of deterministic and probabilistic methods of signals and ystems analysis. Topics include
Fourier transform, Laplace transform, z—transform, random variables, random process, probability density functions,
correlation functions, spectral analysis, and time—series analysis.

EE2429 8 7)< (Block Chain Technology in Healthcare)
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This course aims to cover distributed ledger technology, immutable records that cannot be changed or manipulated,
and smart contract, which are the core elements of blockchain. It also covers the types of blockchains and networks.
This course aims to broaden the understanding of the various use cases of blockchain technology and its application
in the healthcare field. In particular, this course covers the establishment of a medical information distribution system
using blockchain technology, the establishment of an integrated patient medical information system through
blockchain, and the provision of customized medical information according to the characteristics of patients by
utilizing the collected patients' big data and blockchain—based smart contract technology.

A58 7AFE (Intelligent Computing)
B utEo e FHUEY I e g W FES A3 AFY 7)E B3 WEES vE) Uit AIE 98t


https://namu.wiki/w/%EB%B8%94%EB%A1%9D%EC%B2%B4%EC%9D%B8
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This course covers the computing technologies necessary for training and inference in neural networks. It introduces
various challenging technologies related to parallel, distributed, and federated learning techniques thath support
large—scale Al, as well as cloud computing, edge computing, and cloud continuum based on MLOps (Machine Learning
Operations). The course also explores cutting—edge technologies aimed at improving learning efficiency, such as
high—speed networking technologies and runtime technologies for heterogeneous clusters. Team—based education is
conducted in a PBL (Project—Based Learning) format to address the challenges required for large—scale training and

inference.

AAAS|SEEE (Advanced Natural Language Processing)

B oA R, A0S A2, J1A sk 2 Aol A(NLP) BA hAS A% 17w S e et
This course introduces advanced model training methods for tackling various natural language processing (NLP) problems,
including chatbots, question—answering systems, and machine translation.

HE| R A WA (Multimodal Information Retrieval)
2 Ao AE "AE on]R], o1 Q. T ikt FEj(LEElE) e JEE ¥
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This course introduces the models and techniques for effectively retrieving information across diverse modalities such
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as text, images, and audio.

'FQJQ@?‘%‘?} 2 (Integrated Medical Research Methodology 2)
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This course explores advanced integrated research methodologies crucial for advancing medical Al, covering
evidence—based medicine, advanced statistical analysis, machine learning algorithms, and data science techniques for

healthcare.

ot}o] @ A A o]E]AFH (Bio—Health Data Computing)
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This course aims to learn computing technologies for effective handling and analysis of large—scale and
complex data generated in the bio—health field. Topics include preprocessing, visualization, statistical analysis,
machine learning—based modeling, and cloud—based data processing for biomedical and life science data.
Through hands—on projects using real—world bio—health data, students will enhance their data—driven
decision—making skills.

«AFHAH AL 8ZE (Computational Thinking and Algorithms)
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This course is designed to develop computational thinking and foundational knowledge in algorithm design and
implementation. Core topics include data structures, recursive thinking, search and sorting algorithms, and
complexity analysis. Students will enhance their logical reasoning and abstraction skills by solving real—world
problems through programming exercises.

-OAd 9 g7]|71/9)5A]2~% (Digital Medical Devices and Systems)
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This course covers the design, development, and application of digital medical devices and healthcare
information systems. Topics include hardware/software components of medical devices, sensors, wireless
communication, medical data standards, electronic medical records, and smart healthcare platforms. The course
aims to cultivate interdisciplinary professionals equipped for the digital healthcare industry.

oo M 7| F AT ZZ 2% (Python—based Al programming)
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This course introduces the fundamentals of artificial intelligence programming using Python. It focuses on
hands—on implementation of data preprocessing, machine learning algorithms, and deep learning frameworks
such as PyTorch or TensorFlow through practical projects.

AN H Y& 8393t (Python—based Al programming)

o] HE-L o7 HolEE 7|¥to R 3 wAiled WS o] &t AW ks FstE o2 HAAE vt 77
AL 257, 39, 2U2HY 59 dnYFS sFotn, 59, FHA vely F tee vHelHE dEh
This course covers theoretical and practical aspects of disease diagnosis using machine learning techniques on

~

medical data. Students will learn classification, regression, and clustering algorithms, and work with various
types of healthcare data such as medical images and genomic data.

A %Eiiﬂ]‘g (AI programming)
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This course provides a comprehensive overview of core Al algorithms and their implementation. Topics include
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search algorithms, optimization, neural networks, and reinforcement learning, with practical exercises for

real—world applications.

gl dlo]Eel A gl 719 (Big data processing)
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This course focuses on techniques for collecting, storing, analyzing, and visualizing large—scale data. They
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learn distributed computing tools along with machine learning—based analytical methods.

ol AT HEL1 (Integrative medicine research methodology)
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This course aims to enhance students’ foundational research capabilities for medical Al and interdisciplinary
technologies. It includes discovering research topics, conducting a literature review, understanding research
ethics (including IRB), designing experiments, and performing statistical hypothesis tests. Through a term
project involving academic paper writing, students will integrate the theoretical knowledge into a practical
research design and analysis.

«tlo] @ A2 H|o|E| 7| &FZ 7|2 (Biohealth data technology colloquium)
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This course introduces the latest trends in data—driven technologies in the bio—health field. Topics include
medical imaging, genomics, digital healthcare, and telemedicine. Invited lectures by industry and academic
experts are combined with group discussions and reports. The course emphasizes real—world perspectives and
encourages professional engagement.

<O ZHoHEFLAIRELH (Medical data and Al modeling)
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This course on Medical Data Integration and Al Modeling aims to cultivate the ability to integrate
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heterogeneous healthcare data types—such as imaging, biosignals, clinical text, and genomics—and develop Al
models based on them. Students will learn data harmonization techniques, data fusion pipelines, and implement
models including deep neural networks, ensemble methods, and multimodal architectures. The course
emphasizes hands—on practice through projects using real—world datasets to build integrated AI models for
medical applications.

+Al7| 8k B AL A A R & (Al-based medical decision and prediction)
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This course on Al—Based Medical Decision Making and Prediction focuses on designing and analyzing clinical
decision support systems (CDSS) using artificial intelligence. Topics include predictive modeling with
structured and unstructured medical data, explainable AI (XAI), clinical sensitivity/specificity analysis, risk
stratification, and time—series forecasting. Students will implement real—world prediction models applicable to

clinical practice and interpret their outcomes in clinical circumstances.

o gdo]lHAEA 2l LE4 (Automatic processing and analysis of medical data)
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This course on Automated Processing and Analysis of Medical Data focuses on designing and implementing

end—to—end data pipelines for efficient handling of large—scale medical data. Topics include ETL

V. stahg AlgA



(Extract—Transform—Load) processes, automated cleaning of medical text and time—series data, Al—based
interpretation systems, and interoperability using healthcare standards such as HL7 and FHIR. Students will

practice building automated processing frameworks tailored to healthcare environments.

&322 Al (Integrative medical AI)
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This course aims to develop interdisciplinary Al solutions that address real—world clinical needs by integrating
knowledge from engineering, medicine, and the life sciences. Topics include construction of integrated datasets,
clinical problem identification, selection and validation of suitable AI algorithms, and ethical and regulatory
considerations. The course emphasizes collaborative team projects to simulate real—world deployment

scenarios.

J14AAZ=ZAE (Corporate associated project)
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The Industry—Collaboratlve Project course engages students in solving practical healthcare challenges in
collaboration with industry or clinical partners. Students will follow a full project cycle—from problem definition
and data acquisition to modeling, validation, and result communication—on topics proposed by partner
organizations. This course bridges academic knowledge and industry requirements through real—world data and

projects.

+&3tolg "HE|REAI (Multimodal Al for integrative medicine)

2 RS HJERY QIFA T 7|&S §Fsd A& o2 AE5S tET gds ooy ¥d &8
TF S-S 9% delny fejd 29 of7|8lA, cross—attention, late/early fusion, modality alignment 5<] 7]
&S g3tk AAl o7 Alg 7bke] Z2AEE T HElRY Al 29S8 A5t P sk,

This course on Multimodal Al for Healthcare explores theoretical and practical aspects of applying multimodal
deep learning to integrated medical data. Students will learn architectures that combine clinical images and text
data using techniques such as cross—attention, early/late fusion, and modality alignment. A focus is placed on

designing and evaluating multimodal AI systems using real—world clinical cases.

«3Folg "HE|EEAI (Multimodal Al for emergency medicine)
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This course on Multimodal Al in Emergency Medicine focuses on designing Al systems capable of integrating
real—time multimodal data—including images, biosignals, and patient records—for rapid decision support in
emergency care. Topics include triage prediction models, lightweight Edge AI deployment, multimodal fusion

strategies, and evaluation of latency—critical applications in urgent clinical scenarios.

o A2 d L) E1¢14] (Machine Learning and Pattern Recognition)
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This course contains a series of PBL type lectures on machine learning and its applications on pattern recognition.



3f| 9] %5431 7+1 (Internation Research 1)
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This course provides an opportunity for students to be dispatched to international universities or research institutions

to conduct advanced research in collaboration with faculty supervisors at the host institutions. The primary objective

of this course is to enhance students' research capabilities through experience in a global research environment, gain

insights into diverse academic perspectives, and build international research networks.

Students participating in this course will work closely with faculty supervisors at the host institutions to establish

independent research goals and develop theories and methodologies to achieve these objectives. Before departure,

students will create a research plan in consultation with their domestic faculty supervisors, which will serve as the

foundation for their research activities abroad. During the semester, students are required to maintain regular

communication with their domestic faculty supervisors to share updates on their progress and receive feedback.

At the end of the semester, students must submit a technical report for joint evaluation by both the overseas and

domestic faculty supervisors. This report will comprehensively cover the research objectives, the work conducted, the

results achieved, and the academic and personal growth gained from the international research experience.

Key Features and Requirements :

1. Research Plan Development : Prior to departure, students will design research objectives and methodologies in
collaboration with their domestic faculty supervisors.

2. International Research Activities : Students will carry out research under the guidance of faculty supervisors at the
host institutions.

3. Regular Progress Reports : Students will share updates and discuss progress through regular online meetings with
their domestic faculty supervisors.

4. Final Report Submission : At the end of the semester, students will submit a technical report summarizing their
research.

This course aims to provide students with the necessary experience and insights to grow into global researchers by

engaging in independent research in an international setting.

H#Jd-$8EE (Applications in Deep Learning)
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This course aims to cover various deep learning models based on the basic principles of deep learning. In this course,
students will learn unsupervised learning such as adversarial generative networks(GANSs), including existing supervised
learning, and implement the code based on the theory. This course aims to broaden the understanding of deep learning
applications using data such as various images and signals, and to cultivate experts who can lead a new paradigm of
artificial intelligence.

AN T AHE 52 (Bio Signal Processing)
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This class covers basic theories of deterministic and probabilistic methods of signals and ystems analysis. Topics
include Fourier transform, Laplace transform, z—transform, random variables, random process, probability density

functions, correlation functions, spectral analysis, and time—series analysis.





