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Q1 ZA%5782] (Al and Ethics)
CIZ2|s 7|& Atgnt Aol 213 2Rlg ofsstn &Sttt

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

HAHJEE (Advanced Machine Learning)

2|=3t50lMe] SVM, kernels, neural network S22t HIZ|& 8H501IM2| clustering, dimensionality reduction SOil ChehA{ Sk
Sict.

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

E£%Z (Advanced Deep Learning)

Eg

l2d RS Mot WHEEE Hefd 2R3 skaoke A0 TLest LIEQ! initializer, optimizer S0f Chgt 0|22 sk&at
[=:]
o

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

ATAAAFLEZAE] (Al Practical Research Project 1)
A otz HEAst| I8t Al AFAL QIRH0|E +~FEL| AT ERHEES ZIMSICY
In this course, the students conduct a research project at the level of incubating Al researcher(Part 1).

« AIJHAAFZZAE) (Al Practical Research Project 2)
A HRiZ M| /st Al ATAL QRHO|E +~FEL| AT B2HES ZIMSICY
In this course, the students conduct a research project at the level of incubating Al researcher(Part 2).

H2Jd4<% (Deep Learning Practice)
A E28x1 U= Cfst Hald 2RSS HE0H, T SEMAIE sidshs a2 UE WSSt

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

BEAIA550]& (Statistical Learning Theory)
Loss, RiskE ZEgst SAHA k5 0|28 e&sict

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

A8 (Natural Language Processing)
Al B S 20| & 'F2| A0= AHHO| Z{2|0f| Cish 25|12 Word2vec, GloVe, LSTM & AtH0] 2|0 AFBEl=

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.

IFAFEYA (Advanced Computer Vision)
AIZOPH 0[0|7|, SE40| 28&l= ZRFE HIY £Y0M= 71222 0|0jR] Z2MEFE 24 7|52 SESict
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This course covers from basic image processing to cutting-edge technology in image and video processing domains.

« A BHALSEE (Knowledge Representation and Inference)
FZ29| 2842 =07| floll =2, T S QAte| RAS HREIE Soll Edloh= YHSS ST

This course aims to introduce how to represent human knowledge through frame and logic to increase the
effectiveness of inference.

« ABZAYEYA (Convolutional Neural Network)
CNN 72, 7151 L &2 0|0|z| 241} H|ZH C|o|e M, Word2vec, Session-based Deep LearningS £5t 24| sHZ
78S sk&Eict

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.

Z|43}o]2 (Optimization Theory)
CiUsh 20ojlA Liliot= 2|43t 2A[0f Chsll Olstist s kol Choll &k&at, Convex sets, functions, optimization
problemt 22 712201 JHE0MEE 0|2 s L z|[dslet= WS SSEIT

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.

A A o824 (Time Series Data Analysis)

ZHO|Qt A|AH|Y Cf|0|E] B0 [0{it Recurrent Neural Network(RNN) 7H2 L 318, g ARjet 271719 2Hde 2716t
LSTM, LSTME ZtA8I5 GRU 712E SHESIC

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

71485 o]e (Machine Learning and Data)

Hiole 7ts, $HER, S2ld, e S| 0|5 Z2M/Yo)| &6t 7|-SS it &St

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

d2j=o]Z (Graph Theory)

7|AIEE, BRE HI™, 20| 22|t 22 200iA He| A0l= T2 0|20t H|0[A|2F HIESH, M5, MAP 22 58 35
stct.

This course provides graph theory, Bayesian networks, sampling, and MAP reasoning which are widely used in
machine learning, computer vision, and natural language processing.

glo]entolld (Data Mining)

Clo|E{00|'d0] S&E HiF £, 48 22 58 HYsty,
7|8ES aHsict

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

£2, TUSN, FURLRY, 2 S colEololdel ciEzel

recommendation.



« AT EYFIEE (Advanced Al Networking)
Hiled F27|=1t 2143} 7153 7|PeR HEYZE des SUAIP|7| gt Yu2|Ea 44| 7152 25| 24 Al 20N
ool St M2 ske2E AEYES Skatitt
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 AN (Information Retrieval)

SARA, A0, ou|24el Yo ot ZAY 7|Ent HE2HM AILHS| 452 BYotks A =840t AEh 2210 cist

L
J
_

S CHRCt
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.

435t (Reinforcement Learning)

Monte Carlo Tree SearchS Edfl Z3I8H&59| 712|2F 2 HEQT I1EE A5t State@t Action, Rewardd|| 2 S24
He|E sHEeict

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.

243815718 (Continual Learning)

2Rl WSS AISoHM 2822 S5 4+ e S SISt M2 /182 25| 2o Al HrlHoz U2ls|
Z & e LSS ekttt

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.

A 75tAL (Explainable Al

QIBA50| L2l ZHO|Lt ZE Al AAZT} ARMO| Olshste HEHZ Aotz W= rule inductionOlMEE feature
interpretation7tA| WK},

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.

Z'5Het (Intelligent Security)

J1AEts SHE0IM 2 E 4 e FES0| oSt 71Ud FE Tls, 24 SB0iMe] FEET T, AsH BA|E, a2t
OlHA| E27]= S0 tist 0|22 s&st AR Z2AES o A4 7|s Y s3E gt

Theories on confidentiality and consistency technology for information that may be exposed in machine learning
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.

« QI ZAAGZZ A A (Artificial Neural Network Processor)
DHARI CPU 7|0 CHoHAM Olstot, R341AL 22| &=z(e] 7= L HA0f CHel Skt

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

2UtEJ A A 0] (Smart Healthcare)
olz 200 SBEl= ICT 712 AVhet &2, 12| Al 2|2 Ex AAH|O| MH|A JHHS 215 ICT 7|&8 AZEolSs 2
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OflA e+&3ict
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 Al medical treatment and healthcare services from the viewpoint of software

engineering.

n@zAFRx2 33 (Future Car Programming)
Ol2iRIs2tet 259| 3I=Q01E 0f3liste, MM, LIDAR, Point-Cloud, ZEE B|X Sif 22 CIkt 24 7

Sy ATEQIOIS A JHarsict

29 45

6

S5101

Il

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.

A5 B MUIATZO A (Implementation of Intelligent Medical Service)
Al-Medical Platforma &&s10] £ 22t0f| Tigt 25T 22T, 2=, Al S8AILE(ASIlo)E F=517| I8 OlEat
G U=s3S FABICL

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

A-&FP2 8 (Self-Driving Robot)

FRIZZAMLL O|g2R0| 2230 Cist Hg), AllM, FS&2(0)| CHet MUHQl IS CHE & 44| 28R #8522 Olsste
ZRE l¥e=z 2 olsstke 7Ies A3t

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.

ogolu]Z A2 (Medical Image Processing)

o|2 Z0pi| S8%l= OI0|R|A2| 7|=2| AViet &8, 2|1 44| 2|2 2OWiM ARBEl= QI3RS 0|0IZ] X2, QIA], Tt
Cifsh sh&stct

This course deals with the introduction and trends of the image technology used in the medical field such as image
processing, recognition, and judgment.

222 R YA AY (Memory Element and Neuromorphic Semiconductor System)

YISt EURAE JIE9| SIAE I8 HME 2A AXE S8, 7|89 & 0[Pt 2REC} Q17| Lo 2 m=21
B AARIS Ofalgt 4= UCh

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.

A5FJE= A (Intelligent Semiconductor)
SRAM, DRAM, NAND FLASH, MRAM S2| LISt o|=22|o)| ClishA| &F&53tal, Al processing in-memory 71&0] Clist 2|
o ARRpyar AZ0MEY 71ES ShEBich

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.

AL e (Generative Model)
0|oj7], HIAE 34 S S0 U= 4 LnegS sEsi

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



« Alg|H Az Yo]g] (Al Reverse Engineering)
=Ee 9 FAL 2 F2E OGS HA= A¥chke dE 1S
In this course, the students understand the architecture of the networks and formulas in several papers, and
implement the networks in practice.

« AI7]49H A A o] (Al-Based Healthcare)
Al 7|8F UMOIAFZZA|ARI(CDSS) 788 218 Q1545 S34E & 2SE 7|¢t AAA 0] Bin|0lE] 24, 7ts, H2| A[A| ofsh
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.

* VLSISHAFE| A 2" (VLSI and Computer System)
A|AE BHeAfjof HRE AIARIC| 4 Olsi7t APt 71=0iM 27151 QU0 ST ot 2[4l T|=0] s Sk&stct.
In this course, students learn the latest technologies to understand system semiconductors and computer system
mutually requried in industry and techology.

OAEASPHR (Digital Health and PHR)

Electronic Health Record(EHR) A|AE! O[5He} Patient-Generated-Health-Data(PGHD)2| &8 SHESICY

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

W22 X938 (Medical Robots and Applications)

LISt olz=289| 2[MVE S&S Tsty, M) S22 7|SE5E &5, Ol Al 7|28 48010 S8 20 Edste
He Esich

In this course, students learn the latest technology trends of various medical robots and explore how to expand
applications by applying Al technologies.

0

o FADEFAAFZAS} (Production and Logistics System Optimization)
MA/ER AAES At 2FsH7| 9ISt 2|28}, AlE201M, Al 7|gte| SHESS ShEotal A AAR0| HESIC
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.

A&A|2HE]A (Continuum Robotics)
AR22 S2AU0| 7tsTh HEA 28| HAHLIS, HAE U5l Al 85, Z3tsls, ANN-based 2{d S& S5t0{ A0fot=

oo

In this course, students learn the mechanism and designing method of free-movement continuum robot through
ANN-based learning or reinforcement learning.

Sz FLAA4 S A= (Medical Image and Biosignal Processing)

Biomedical image analysis 7H2 2 A, AIAHE M4 AE*2|9| 2+Ho| ofslet S8

Students learn and practice overview of biomedical image analysis. Students understand the application of the process
of time series biosignal processing.

o

2AFAS/ME (Medical Aritificial Intelligence)
OIOKE QAUMAIY 7|2 L EAH 29| OJ5. Real world data 2 4 HIZS COJE] 24

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

A1 FA5-E- A (Artificial Intelligence Quality Management)

Chrst & ol A8 U= 2 FHSS HE ARISS Mhet 2 U85S dE

r

o

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

2 A AN 22 PR 5FREA]| (Processor-In—Memory Neuromorphic Chip)

SRAM, DRAM, NAND FLASH, MRAM 52| Ct5t oj22(0f CishA SH&SICE Al processing in-memory 71£0]| Cht 242
L A2, A240MSY Vs 'E

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.

« AlZolAF 2 A E] (Al Creative Research Project 1)
BRALY EES2| Top-tier Conference X =& 20| 7t58t £E2| g7t Z2AMEE RIFMGICE 0| 2lol 2 SHISE2 AHhl9|
A A L =2 2 AES SRot 2= Mo cis EStct
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).

APZOAFZ2AED (Al Creative Research Project 2)

HRALY SS9| Top-tier Conference X =& 20| 7158t 20| g7t Z2AEE IASICE 0|F 2lolf 2 SHIS2 AHbl9|
o7 4 U =2 Y S SR AT Yo C ESsict

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 2).

ATASIAz2AE] (Al Advanced Research Project 1)
& W=0|M= Top-tier Conference =& 20| 7tsSt £F0| A7 Z2AMEZ RIMGICE
In this course, the students conduct a research project at the level of writing top-tier conference paper(Part 1).

AT E 2 A E) (Al Advanced Research Project 2)
= 2UF0|M= Top-tier Conference == 2{40| 7t55t +F2| 7t Z2AUEE ZIHGIC
In this course, the students conduct a research project at the level of writing top-tier conference paper(Part 2).

1]
It

NZ58598 A2 (Deep Learning Based Image Processing)
E2i'd 7|8t A2} G[OJE] X{2|0f| CifSt 22 7t L BEES}F HE AVNGI, 2 &4 g4, £5-45 2|23, 28 AR 2 2
O

=] [
BF5} S5 CHECL E5H 2ok, O|0IR/IY 2= § 44 8 7S S50 Term Z2HUES ol SMS:
al

£

il
oL
N

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.



« AOLE YA EE (Advanced Smart Energy)

2 S O] 2E TIZAlRE HA SkEt F OfEH| S1H Mi/AMBIA AARIOIM ofH2] 2E8dE =2 = A=A

FOjIMolct. 2 2 7I20f o] 2 2[A0| gl R2| Qo] Tary 4 A=S iR &
of

|_|E_ = — T HCT a
S oflgolct. 2 S SoiM PSS olUR| 22YE ofF =¥ & USAE TA HIR F o2 ARIE Sl

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.

5217144972 H 4 (Innovative Technology Management and Leadership)

A2t LAY AlCHOl ALGYE flet ST 7IEe] TI¥EYR AR S4ol Si2HYE STt

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

SEYUEAE (Advanced Probability and Statistics)
SERY, MWFHH,0| gt 7|2 Zolof AFHS ekt 22, T2\ OiFET2M|A F SHERYO| 5k Fo| U E40| Cifsh
_I

SIGSICE OF22], A1 2E0|2, A BHE0IE, HE0|Z2 5 YCI0lee] Ciust S8 2Ist 513 7|80 Chsh CHEC
This course covers the mathematical fundamentals of probability and statistics theory including probabilistic models,
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.

25} E (Advanced Numerical Analysis)

0] W=0ilM= ot e2 HolE 24| siES It £2|A ZAMHY 2Est 7|-HES 370Ut M EZ2 2, interpolation,
extrapolation, regression, solving eigenvalue or singular value problem, optimization S0| IC}.

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.

« 1G4 (Advanced Linear Algebra)

IR, DRHEE, Auy, oy, dg Het U A Za0f chiet 712 2|AS Hig F A Z202Y 2 Y4 I2724Y

o
njo

This course studies linear programming and integer programming after learning the basic knowledge about
eigenvalues, eigenvectors, orthogonality, symmetry, linear transformation and row decomposition.

AMEQZEE (Advanced Al Networking)
QELIZ2EZ0| siM7|2nt 2[2 DRIQIHUAS0IM SH2E 2E TR CNN, RNN, Z8tstgat 2
OFf 2 7|8t HEZ £34 HBYHY SI&FICE

rlo

tAlg{d [t gl
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.
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« &R 4E2 (Advanced Applied Numerical Methods)
0] IF0lMe atdoz HolEl ZA SlES st #2124 AN} 2Hst 7|HSS S5t MR ELC=2=, Numerical
Methods, Gauss Elimination, Eigenvalue Linear Regresson, Fourier Analysis 0| QIC}.
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.

GEUFAEE (Advanced Probability and Statistics)

SELY, HFHHSO0| Cist 7|2 2ot e gt 224, 12|01 DiRBI2M|A § SHENE0| 544 Fo| U E40|| Chsh
SIGSICE OF23, A1 2E0|2, A THE0IE, EE0|Z2 5 YCI0lee] Ciust S8 2Ist 513 7|80 Chsh CHEC
This course aims to teach mathematical principles and theories related to probability and random process. Basic
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.

+ BEQIAT (Brain Al
Q1710] |l Ao TAElof YD) o FAS W AIBAIS IS QZI0] Lt AT WACE SIS 1B AlY
UL DI DAS WSICE Lo ATARIE He QRS UN2E S T AlZIE 0|28 SEsn ko] gue we
OLTAS 7|4 WHZ0| CHA SISTICH & TSOIML OBl D O SIS Sfst AIZIS 0|2, M3 DU, ke AIHD
iy shial 2 S0 CHolA SkESICE.

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.

s AEAG G0l g2 H 1] (Robot Vision and Sensing)

2 M2 2R9| 2239t 7|s0|H 0| S0IM= £3] HIA HlHo| 25t 7|22 &30t B Mt 1ds FI0IE 27
Ao zA 2R2 UH|AHo|H, otE 21|, AlZAE SS & 4 Tt A=2 2D L 3D H|IY Ald 71E2 2R0| 20t eRdsin
A2l U S2EI SSHo=2 2ot MikHoz ST 4~ Q| SiCh O] USolMe 2R S+ LS LIt 7102t 21014,
IMU, GPSS Z& HIMES CIRL, M2 CfE HIMEI0|HES OfEA Sl L2|Zo= 3| 2lsk=2l0] Choto] H2Ct
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.

E289d3Y (Full Stack Deep Learning)

SAUEYYR J|AEE B SERH Q8RS AR HIEIIR|Q| AXIE siaste O &30 ECt & U= A T2G
B2l oichM skasict. 241 SAlet U Z2ME HIg 2, Coje] 27|, e, 2ilols A Y 2, SHIE T3 Y
TRY Qmaet Med ok A 24| oiE 2 A 2, Ui 2 BiE SOf| ofsH ChECH

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.



« 2 A1 293U F A5 (Artificial Intelligence for Healthcare)

HUAHO= 22 BMIM HRIIRI|S 718t ofE L YU ofsiof 0|271712] Cifst FAOM LRl ARHS 2| ¢IE
s8] 7ty 0|22 S8 20F S SILIO|C. 2 =2 So| LAA0f 2A0f gt B2i'd 7180l tishM a5t HAH|O| 2Ok
OlM QIBRS2| 22 Lol Cisl] dESHo= Chatt MEY0| 7|26 ARSI 0|0|7|, HIAE HE|ZE A A[AE CIOEE

ZLSHSt ISt O|= Cl|O|E1E ARESt0] 23T Hai'd 20| ChsiA SHESICE 2 M=2 TS BIZS 711 ShiS0lA| 2270
20| OkS2|50)| Cifst [T E1o| JHEH Ofshet 4840l 7|=2E S&dh=e XS SH=E OFEF

Healthcare is one of the most exciting application domains of artificial intelligence, with transformative potential in
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 fairess. The course aims to provide
students from diverse backgrounds with both conceptual understanding and practical grounding of cutting-edge
research on Al in healthcare.

AAR LA™ CRQIYUEA (Social System Design and Analysis)

Dol 220N S APSD FHHOR HBE0) 25D UCK B YSUUE 28 AAUS A Tl
CI2iQ! 248 TjefstT, 44 LEST B4S 9ist 22 0|23 24 ARIS LoIZCL 44 HOIE £, 24, QA0S £5
IS 2 FHBIRN, MRS IR BS THEO| TSt U OIS 7IHHOR Cf JIRISKS AIA CIRfR! U 22 HUISHs
S R 4 Uck

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.

A A 7ur2 et 28 (Sensor-Based Mobile Robots)

2 W=0|Mz 0|24 Ut 484 AHoM 2HtY 2R AL Aol T2 ejlo] BE EHE CHECEL A0f, 12| 24, A=
M, Q12|, A2l Z2 7|2 St AIARI0| ATHELICE 28 FA(0f Cish S& 4~5fel 2t Y, AL L sE 2 2 720
Test 225 20, 02|10 Okt 4=0iM REt Aoz USE s Yne|So|| ofst =7t oIt

This course covers all aspects of mobile robot systems design and programming from both a theoretical and a practical
perspective. The basic subsystems of control, localization, mapping, perception, and planning are presented. For each,

oo T A

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.

ZEAYZE (Robot Mechanism)

2 I=20M= 2% manipulator, actuator 2| HIAHUS SA ¥ A8 2 SHsiof Cisto] =
(continuum robot) 2! AZE 2F(soft robot)2| HIFHLISO| tisiM= SH&3ICt 0| LISt 20l 88 &+ U= 2%S
7| 2Lt

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.
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« 1FGAF5A 9] (Advanced Control)
2 £0lMe ks A012| MBIl WES st A5 A0S A&0j| Cisto] S8ttt Matlab/Simulink 2 Arduino Mega
ZHEESE AMBSIO HA| AL Cist Ao AW L S8 T2 7|5 0| Cist SHEEict.
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.

o]s=% (Mobile Robotics)

2 $0lM= 2kg Ols 228 7idst= o st 7|2 AE &SIt sH=Rl0i(energy, locomotion, sensors, embedded
electronics, system integration)2t AILEQ||0{(real-time programming, signal processing, control theory, localization,
trajectory planning, high-level control) 28 25 &&3iCt 0|28 Soff 44| 2X0| Cist 251 SO st SRSt
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.

2A0tEAZ (Introduction to Smart Factory)

ADIES 2 HRY0|| ABQIEY, S2IRE, 7He=2lat HOoje, QISAls S ICTE 280! A2eES sbildoz i
Sh= A2 Qofeith 2 =0Me ANESHC| Y|z, BiF, ARIE AlS B

O[sE SHefA|7| 1At Bict.

Smart factory means an dramatically enhanced manufacturing environment of integrating advanced ICT such as lloT,
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.

« BZ7|9A 5P AE (Standard—Based Intelligent Product)
AHIE QlE2|dA= dA L AHZEQ AHFe| 40l gt QHE2|PAS £ U 2Moh= Atsst A|lA-CR Hol|H, O] BI0jEl=
HES IHLSts AF 22lA A AZ|LofofA 5o MEW £|of HIE JHL| =88 FE YACR 2Ymls W £YFI(H0!

HE AAE JHHOICE. Ofol AAE! HEAAL HSHAYHE, V7|0 cist 2IUHEE SHESIC
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.

o)A E o] (Creative Software)
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We deal with new technology and standard associated with computer software and programming.

Zo)H=] (Query Processing)
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This class introduces advanced file architecture to save efficiency the enormous data. It also explains various access
plans to extract the required data. We will also study query optimization technigues to select the optimum access
plan.



- gA9d& 213 (Digital Holography)
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multi-view stereo, RGBD based 3d reconstruction, lens-array(plenoptic camera), digital holography, coded-X imaging
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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.
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B ATEYO]ETF2 (Special Lecture on Creative Software 2)
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We deal with new technology and standard associated with computer software.

glo|g Ao AL SN FEA LA (Advanced Statistics for Data Science)
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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.

AJEA vt (Seminar on Game Analysis)
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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.

AL AA oLt (Seminar on Game Industry)
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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.

FAICTEFFEZAE? (Creative ICT Convergence Project 2)
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Developing the industry demand technology through finding and performing ICT convergence based on practical field
oriented research topics.
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« A1 71548 (Multi-View Geometry)
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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.

AIREIIRIZ-71A @ A71€712 (Introduction to AI-Robot-Based Human—Machine Collaboration Technology)
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he 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.

ASn2AE (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.

ZH2-8-2913+2-8 2 &3} (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

%EII

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
technigues, and multi-period portfolio optimization models.

FEA38 (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.

A AA T2 A E? (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.

Q13 A% (Artificial Intelligence)
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This course covers fundamental topics on artificial intelligence, including machine learning and pattern recognition.

ASXAYEL A (Wireless Networks)
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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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B EYT (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.
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WA YU eIel4] (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.

JdHYx2 7Y (Deep—Learning Programming) (. R 9 FJo]=)
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This course contains a series of PLB type lectures on deep learning fundamentals and programming methods for deep
learning.

S5 A2 2722 (Convergence Future Communication Colloquium 2)
2 U522 S0ISA 20f z[Ao|2u MASEE =2lot= MD|LIZ 2IfEICH

This colloquium contains a series of seminars discussing the current theoretical developments and industrial trends on
convergence future communication technologies.

73185712 (Reinforcement Learning)
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This lecture earns the concept, purpose, and components of reinforcement learning based on the Markov Decision
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.

Y3852 (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.

o] 2]-38}7]%& (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.

AT 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.
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EEA?19=27]& (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.

A's3AFY (ntelligent Computing)
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[2AAS 5K T1E L 012 I8t MLOps (Machine Learning Operations) 7|8t0] 22tRE ZEE! o2 ZEE 9 Z2RC
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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.
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