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[EE2-1]

+ FOJATE o] (Creative Software)
ZHOE ATEQO| U ZT27p0] 243 2|Al 7|81 BRS CRRC}
We deal with new technology and standard associated with computer software and programming.

s FO| AT EYO]ET} (Special Lecture on Creative Software 1)
ZHE AZEQO 2 24 J|& BES CI2Ct

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

« FOlATE YO ETF2 (Special Lecture on Creative Software 2)
THE AZEQo 2 2lM J|st BES CHECL

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

+ §EYFAE (Advanced Probability and Statistics)

SERY, 20| St 7|2 Zojof Eeis: Hig) 221, J2|1 DEETRMA S 2ERFEe| £31 ol U S4o| i
SISBICt Ol22, EA 23012, EAR TH0IZ, #E0|2 S YCojE2| Clst SBS 9IBH 4513 J|0| Cfs CHect
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.

Z|43}o]2 (Optimization Theory)
ZHIA 2|25 A= S 0M0lIA BIHSEH| LSttt 0] Zolel ok
ot 7H At WS 2= o ot

rlo
b
for
Ao

ZHIA
—

|7-|
cL Il

=

t

AIE AstL, OFF st | 2

Convex optimization problems arise frequently in many different fields. The focus of this class is on recognizing convex
optimization problems and then finding the most appropriate technique for solving them.

J#jzo]Z (Graph Theory)
Jefmol JjEiEe J2fmo| FHol, &8 £ Z00|M sIch 12§Zo| path algorithms, 120 coloring, planarity,
connectivity 52| 7i@8 HiRCt

We lecture fundamental graph theory in the definition of, type of graph, feature of graph point of view. Also we
lecture the path algorithms of graph, coloring of graph, planarity, connectivity etc.

* AFELZEE (Advanced Computer Architecture)
HE AL BI22] AIS T2, YEY AL- AZ, HOIFR]| L 24F Z2AIM] A 78S 25X RISC, VUWEAIS s
ARES #ZE SHESIC
This course studies the design techniques for memory hierarchy, I/0O system structure, control units, and processors for
general-purpose computers. The class also studies the advanced computer architectures such as RISC and VLIW for
high-performance computers.

L BAAEE (Advanced Topics in Operating System)

2AIEY, ARYY, S7I8) HIS7 (e, A0, SUE2T2HY, W2koe], B2l 7HgR2] 22, /0 AL, Hok QIF

]

VI, HHASCNE DRI



HE 39| Ig 24 7Hgoll thstod B2

The course is designed to provide students with latest research and development trends in the area of Computing and
especially in the area of Context-aware Computing. This is important to announce, so students must know this before
registering the course.

glo]ej#|o] AEE (Advanced Database)
ER D2 U 20|44 ClOJE UL ZAO2 3 GOIE0IA 4 02} S210l1E-Aft| EHOIMC] BOEO|A AlAE)
3 712 OfF0, HE|0|C|of HOEHO]A S 2|4l CO|EH|0|A 7|=0)| Cifst 7|2l JHES AIHSICY.

This course is prepared for graduate Database course. Here, we will look through advanced usage of database
technology. We will provide basic concepts and terminology for Data Warehouse, Decision Support, and Data Mining.

279 =479 (Cloud Computing)

0] Zol= 224 AREE 2l EE5| HAIE Z2lo|ct. 0] Zols 22RE Hot 32IRE HES T, 22 AAEY S0
chsh CHECE

This lecture is specially designed for Cloud computing, which is emerging technology to the business as a new
paradigm of IT infrastructure. It consists of many interesting factors regarding Cloud such as security in Cloud,
Network in Cloud, Science Cloud, Scheduling in Cloud, Load Distribution in Cloud, Fault tolerance in Cloud, and Data
& Storage Handling, and Market Based Cloud.

Zo)A-=] (Query Processing)
2 ZololMs U2 HOESES EnXeR 2oty /st st 15 MY L2ES AVHBICE E5H CIO[EIS Q1E5t| I8t iy

FOUNA BHSS MHD, 023 AL BASRLE| 2ol oA BAS MYSH= Lol HHst TS 4K

|'0||

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.

AT EYO]ZFER (Creative Software)

ATEQ o] B3+ Y20 St O)2 SH&T AR TRHE 7o) M5 A SES Sofl 2TELYO] Tl TAA0| HRY
2 =9I},

This course introduces the basic concepts and theories of software engineering. Student will grow their expertise of
software development process with practical development project.

HCI E& (Advanced HCI)

HC E2 Y2 HA QZEEA Interactive Digital System CIZfQIQ| 72 212(0f| Tt 2|'FE £HSICE O 2[FolAM= HA 2
371A] 22! - Usability, Usefulness, Affectability - Off Cifgt D20} AFEZ} 7|&, 2fHEA 8HHS ofotE 0 Ol CIRQI Sh=
Aol Chsl HHRCE SEHR0= HC 2] 2%t branch S2| SHLIQI 7HataAst HEIA J1=0] Cisl & ©f YOok2C,.

The advanced topics in HCl class first reviews the principles of human-centered design of an interactive digital system.
It includes the three core principles-usability, usefulness, and affection-as well as the techniques for analyzing user,
task, and technology. Then, the class moves to advanced topics of haptics and virtual reality. This covers computer,
machine, and human haptics as well as input and output devices in VR.

AFEHAEE (Advanced Computer Vision)

2|, ofR[EE, P, SULE, SAUAS ZEcl= TFE HIZQ| 7| 20|28 Zolot LY BF AL =2 &4,
O|ESx| 2 U 22 L§Q7[6t QA ZAH A2 U B OlAID} 22 SSARISS AJNEICH

This course lectures computer vision including pre-process, edge detection, partition, feature detection, object
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recognition. And it introduces application examples such as industrial parts inspection, medical image analysis,
content-based image retrieval, recognition faces and facial expressions.

oft

4439 (Moving Picture Coding)
Yo TG Y02l E5] MPEG Yu2|S0f| &t HE Sict.

We will study the video coding algorithm, especially MPEG algorithm.

Ofn

AFEIHYAEE (Advanced Computer Graphics)

ATE 2 MM U TIKSE /8 3D 223, 2D X 3D #HE, shadingOll CHSt Ol21} 2|41 ¢t S8k AVK514, OpenGLE
0|85t A23Ql 3D 2R LU AlZ2(0|Hd AL FEE IS HE 7I3IE AlSEict

This course introduces 3D modeling for visualizing, generating of computer graphic and conversing of 2D and 3D,
theory about shading and the latest study trend. And this lectures provide the chance to make the 3D modeling in

practice and simulation system using OpenGL.

o] 5B A ELT (Mobile Communication Networks)

2 ZE0Me OlsS4! HEHZO| Chgt 7|2 OlsHE delstt, 0l &5t0 GSM, CDMA, WCDMA, HSPA, LTE Z0}oi| Cf
MAC AZ, AT AZ, Eofl dE AZ, BMA HESRZ, 20| HERA 7IES8 &Sot=S St 022, Z2HEQ| 3l
SollA MAC AIE0| 0187 SA5H=AI2F MH|A AE2| Z2EZ0| S36ks H2IE HEHR AlZ20lEet 2EAA SIPAIR
S50 Ofslist=S SiCt. O|F Sot0] £4Al= OlsE4I00| Chigt || 7|=S Olshg 4~ UACH

This lecture provides basic theory of mobile communication networks such as GSM, CDMA, WCDMA, HSPA, and LTE
including MAC layer, signaling plane, bearer plane, access network, and core network, in view of protocols and its
operation. In addition, by doing project, students will understand how the MAC and service layer protocol is
implemented through network simulators and open source SIP engines. Therefore, students have detail knowledge
using current mobile communication network technology.

3

|'0||

uo mjo

o2 2leYl (Future Internet)

0| ZolofM= adal QlE{slint QIE{LlIo] 24| Z0)| Cholf ORRL}. 3t D2 QIESIZ 1etsty|
2= 0f2f Qleslie] RFAQI S| 2HS LECL R2= 02 AU Slsh 34z 2

1 0|8 7hsdt 0foil Cish E&5tct. J2HA 0] 2= D2 QYIS Hptot=t TRS 013 72| 2l Vs
g Zo|ct.

In this course, we review the current Internet and investigate its problems. We will also examine the evolutionary and
revolutionary approaches for designing the Future Internet. And we will focus on the manageability aspect of the
Future Internet. We will then discuss and come up with possible areas or methods for overcoming the existing
problems for the Future Internet. So, this class will be discussed principles and technologies arising from the need to
spread the research areas of Future Internet.

S EAAEF (Open Source Networking)

SDN/NFV(Software Defined Networking/Network Function Virtualization) 22 CHREl= @EAA HEQZS 29| T2{CIY
HSIE HH2Ql ATEQ|0] Tt ASS Soto] 5ol s Bic

Students achieve practical software development and verification capability for the paradigm shift to open source
software and hardware networking through SDN/NFV(Software Defined Networking/Network Function Virtualization).

AHHGEZ (Advanced Information Security)

QE310| 7|2 0|2 U A0l 4 7| HESTe} B, 9IS AR o B2 cfet Y S HFELS] SO A 2 Lhg

= HEd

Vi MY~ Wty



This course covers different aspects of security and privacy of data residing on some storage medium or
communicated over a communication line. The aim is to help students understand the important concepts of security.
Security is concerned with the protection of data and ensures privacy through various security mechanisms.

& 72EEE (Advanced Algorithms)
£ =24 20l AEst n=o| ¥uelEo| 71 L 270 chsl Bi2Ct

Students will learn advanced algorithm techniques and classification for specific area.

71A8t55-E(Advanced Machine Learning)

J1AetEe dEE S5 HAEUAO| AR WS ot ARE] T2 17 HAE0IQUCE O] Y2 CIAst HHoIM 7| AEE
o| O|21} A4 Ln2|SS CHECL O] Zol= HI0|2 HESRIA, oAt 2Y E2| 3, MEE #iE A, A o5 U SO
Cifslf CHECE

Machine Learning is concerned with computer programs that automatically improve their performance through
experience. This course covers the theory and practical algorithms for machine learning from a variety of perspectives.
We cover topics such as Bayesian networks, decision tree learning, Support Vector Machines, statistical learning
methods, unsupervised learning and reinforcement learning. The course covers theoretical concepts such as inductive

bias, the PAC learning framework, Bayesian learning methods, margin-based learning, and Occam's Razor.

e

T-&E L =E&/J(Research Ethics & Technical Writing)
2 g 2 A7 g2(of chisiM CHEch

This course introduce how to write down the research paper and what is research ethics.

t
MO0

23] 2 (Advanced Numerical Analysis)

0] W=0ilM= ot e2 HolE 24| siES It £2|A ZAMHY 2Est 7|HES 370t M EZ2 2, interpolation,
extrapolation, regression, solving eigenvalue or singular value problem, optimization 50| 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.

EABE Jema S2
- 1 §-8H[T] QI (High Efficiency Video Coding)
g s9d¢ 39 due|E E3| dEShe 20| S 2Y 2N2IFof A A7E ik

We will study the advanced video coding algorithm, especially top of video coding algorithm.

tA9&& 195 (Digital Holography)

2 7SS uxelor HREIHIHO) CHer AR 2IAS 22T U CHSIMMSS Siet 13 3349 4 BIS o B8l 7120 cht
TS0l 334 B4 HS, X2 Y WED BRAG J|=HO| Yolel, M 97 S U ZHujol Chet EUS CI2CE S S

o

multi-view stereo, RGBD based 3d reconstruction, lens-array (plenoptic camera), digital holography, coded-X imaging
S9O| g4t 215 7|21} o|of ASSHe 321 F4 display 71£S0| 0[of SHYSICE £ OlAfel 71=E2| Yl2jof st 4o, 2[4
ST H|O|I S0 CHSH survey 2 SHHESO| BiHe EE2 502 MEICH

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
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including corresponding 3d display technologies. Classes are composed of several lectures on the technologies, survey
on cutting edge papers, student presentations and discussion.

Q12428 (Cognitive Psychology)

FOREIA S| 7|2 Z|A Al & Swel 7|8t0| &= 217 d2| 2|Alg &53Ict

This course acquire basic knowledge of humanitas convergence education and cognitive psychological knowledge
which is the basis of Al and SW.

FA P4 (Advanced Linear Algebra)
Feh DR, 2ny, oY, H4F get U @A Fofof gt 7= 2|AS B2
ot

=

N}

A

[

oal
0

m2I2Y U 34 DRIy
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This course studies linear programming and integer programming after learning the basic knowledge about
eigenvalues, eigenvectors, orthogonality, symmetry, linear transformation and row decomposition.

IOTE-ZE (Advanced IoT)

loTS| 7[8H0| £l= 4llM HIER T2&EF0)| Chsto] ak&sta, S| o] A2 2t 22t 715, Sink 0I5 7I= S0l thistd
SkSoitt

This course introduces sensor network protocols that are the basis of loT, especially energy-saving routing, security
technology, and sink mobility technology.

ARG 2N AEZE (Advanced Neural Network Processor)

QIBAIZY HAIZ{2I0| Ofafie} SIAIEIS SABED HWLT 2 412, NPUOR 43 4124, NPUZZ2 0242 QIE{T0|2, NPUZ
oy stg 2 ¥ 71ES SSEict

This course analyze the operation pattern and understand calculation pattern of artificial neural network computation
processing, and acquires HW building block design, NPU architecture design, NPU programming interface, NPU

compiler learning and implementation technology.

X BJALYFE (Knowledge Representation and Reasoning)

Deductive inference®| 2842 =0/7| 2I8t =2, Z2{ & 2|42 HAREZ BHSe YHE 2EZA|Y AlMEIYS S5l &5
Sl

This course learn how to express knowledge by computer such as logic, frame, etc. to enhance the utility of the
Deductive inference through ontology and semantic Web.

TR AEZAAEE (Advanced VR/AR)

Z|A THSIA/STSA CASR0| 7| L AFAE VIS0 ol A=le 240 AZ2 ofo|t|o] =& eSS SHEsict.
This course learn a way to make a new idea and deep-analysis about latest display technology and interaction
technology in virtual reality/ augmented reality domain.

A%tolu]3 (Computational Imaging)

CIA|Z FAb ZI01MIM, CodedAllM L Volumetric 71H2E S, SW 7|8 321! COE{Q] &15/2{2|S E5t 3D 0|0J2! 23 2|A17|
AO ACE]

=2 &S0ttt

This course acquire the latest technology related to 3D imaging through acquisition/processing of SW-based
three-dimensional data, such as point image, depth sensor, coded sensor and volumetric camera.

Vil dEagolist weaty



A'sult]ojetEE (Intelligent Media & Standards)

QI35 7I=2t TIAE0|C0] 7|s2 Tt Als et 22| 7|20|2 U 24 HEd, 2 a4 qA|EES SiEsict O
=2 JI2A0l ohlzd L Ead AAME =S ShESS Tz it

This course introduce basic concept and theory for intelligent visual media processing, which combines artificial
intelligence technology and digital media technology. It also covers the related research trends and standards of
intelligent media processing. The prerequisite for this course is knowledge on machine learning and deep learning.

7148t (Machine Learning)

7|74|9.V‘=.‘8 S St HEUA| AZHQI S She ZRE TR0 HJC|OQUC) 0] 242 TS oM 7|AIsks
o| 0|21} &4 Y2IFS CHEL 0 Zel= H1|0|5 HESRIT, ojAt 28 E2| sig, MEE HE 0L, SA44 S5 Y S0

chsh CHECE

This course demonstrates the practical use of machine learning algorithms. To transmit the theoretical basis of
machine learning, understand its basic building blocks and general principles that allow one to design machine
learning algorithms To become familiar with specific, widely used machine learning algorithms including neural
networks, decision trees, k nearest neighbors, association rules mining and various unsupervised learning systems To
learn methodology and tools in lab practice to apply machine learning algorithms to real data and evaluate their
performance To transmit the theoretical basis of machine learning, understand its basic building blocks and general
principles that allow one to design machine learning algorithms To become familiar with specific, widely used machine
learning algorithms including neural networks, decision trees, k nearest neighbors, association rules mining and various
unsupervised learning systems To learn methodology and tools in lab practice to apply machine learning algorithms
to real data and evaluate their performance

TR 3|52 (Advanced Applied Numerical Methods)
0] M=oz fatzo= HolEl 24| siAS Ish £33 AL s 7|¥E2 SRACL MR EL22E, Numerical

Methods, Gauss Elimination, Eigenvalue Linear Regresson, Fourier Analysis 50| QIC}.

9
fu

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.

Q12 A58 (Al and Ethics)

QB 7k AT AN B2I2 HYS OfF5H BB

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

IFFEYHAGHAS (Advanced Probability and Random Variables)
JFRAIQ ZOKS BRE SIS 24F 2EEN 27T EE, 0|20 0|2, Y2, 34 I8 Fel S8 sasitt

This course provides various distributions including Gaussian and Poisson, conditional probability, Bayesian theory,
algebraic laws, central limit theorem, and so on.

HAHJEE (Advanced Machine Learning)

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

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

HHYEE (Advanced Deep Learning)
Bold 222 HYoks YR Hol'd R2S SHEShe A0 BRSH LI&Q! initializer, optimizer S0l Chgt 0|82 S5t
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This course provides the initializer and the optimizer for deep learning models and how to construct a deep learning
model.

ATAHAATEZAE] (Al Practical Research Project 1)
HHH FArtE gEot| T Al AL QIRH0|E £FL| St T2AE RIRMSICY
In this course, the students conduct a research project at the level of incubating Al researcher (Part 1).

57| A 8l50]2 (Statistical Learning Theory)
Loss, RiskE Z&tst 414 & 0|28 S&sict

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

A2 (Natural Language Processing)

, B 5 Q10] & 2| 20|z A0 X{2[of| Cis 2l5]11 Word2vec, GloVe, LSTM & A0 X{2|0)| AL &= 2
=
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.

mo Ao 2L
Reagyi:)
o 2
> 2l

i
o

|

Joh

IFAFHYA (Advanced Computer Vision)
AIZOPH 0[D|Z|, SEH0| 285z ZFE HIY £Y0M= 71222 0|0|R] Z2MEFE 24 J7|&2 &St

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

A A o824 (Time Series Data Analysis)

Zf0fet A[AH|Y HO[E] 2AM0fl Fofit Recurrent Neural Network(RNN) 7H2 & 713, S Alet 2717|9 JiEg Zotst
LSTM, LSTME ZtA8I5H 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.

gloJgjutolyd (Data Mining)
Clojefotoldol S¥3H BiFnt £4, 43 22 52 HYstn

- O
7|¥SS Nttt

, o, oA, FUEAM, 2 S HI0|E0H0|'de| CHEAQ!
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.

AMEQZEE (Advanced Al Networking)

Hild F27|s0t 2143} 7|aE 7Ue2 HESY 458 SUAZ|7| 2I8h Yne|E 44 7|1s8 Aol 4t Al EH-20IA
SOjQl E5tE A2 SHERE AEYHS SiEtIct

This course introduces the algorithms and design techniques to increase networking performance based on machine
learning and optimization technigues. It also explains how to create domain-specific novel learning models in a
distributed learning environment.

ARBAM (Information Retrieval)

S, QI0f, || 0l Yo O3t 24 7IH HRBAM AIAS0| H5S HSHS A BRI AU 2010 Chat Bl

VIl A0S nent



gHE CHECE
[~ =] (L .
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.

7358t (Reinforcement Learning)

Monte Carlo Tree SearchE Eall Z2feh52| 71x|et H2 HEQIF 7HES 2711511 State@t Action, Rewardoll HE 2 H2)|
= skasict

=2 g c .

This course introduces the reinforcement learing and concept of policy networks through Monte Carlo Tree Search.
In addition, it teaches the operation principle according to State, Action, and Reward.

A481457]8 (Continual Learning)

=20l HHES AlSoiM EE82C2 S5T £ e HYS SIEICE M2R 182 95| aiAel Al Hrldo=z ks
Z 4 e YRS 2O

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 learing.

AG715SAL (Explainable Al

QIZA|s0| L2l ZEOo|Lt T2 Al 2427t AIHO| Of5ish= HEHZ AHAISk= HES2 rule inductionOlASE] feature
interpretation7tA| WSSHCt

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.

AR (Intelligent Security)

71ets SHE0IM =2 E 4 Qe FEES0 oish 7|2d e T, A SB0iMe| EES Vi, Asd BRI, Z2l0)
HA| 57| S0i| Cist 0|28 &&otl AF Z2MES S5 484 Tz /Y s3e Aslct

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.

o QIFAAGEZ A A (Artificial Neural Network Processor)
MRl CPU 7|=0] CHahA] Ofslst, QlaAld 22| %9 712 L MA0f Chsll SHESICY.

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

« WAt E (Generative Model)

0[P, HAE ZY 52 TS0 Ues 4 ¥n2ES ettt

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

« ATzl Az Yo]g] (AL Reverse Engineering)
=22 Y AN B FZRE ooty M|z ¥ckE dE us
In this course, the students understand the architecture of the networks and formulas in several papers, and
implement the networks in practice.

« A&A 2 HEIA (Continuum Robotics)

24R22 20| THsE GisH| 2RO| OALIS, S ols|D Al St, a8k, ANN-based 2fd S8 55101 Aofste
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In this course, students learn the mechanism and designing method of free-movement continuum robot through
ANN-based learning or reinforcement learning.

A55598 A= (Deep Learning Based Image Processing)

Eaid 7|8k AlZf CIOIE] 22(0]| Chigh 22 A7 L BIES} AT E AVGIH, 2 & o4, £5-ds 223, E
HESH S TS, L5t Zoliie, O|0|A|/I|X 2= S A S8 ¢+ E &&olal Term Z2MEE Soff ShiS2| A4
UE £

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.

HHQAI (Brain Al)

QIZe| k= AlEYC 2 -_r““"5|01 A o FZS E2 A5 T2 QA7te| 7} AFsie YACR AFsh= Qg AAY
2 Utes WEE ot Ho| AF |8 HE U3As YuelE JHYS st AlEutet 0|28 siaola kel S w2 olF
s 7|z YHE0| oM S5t 2 U=0iMe 3R ls 22 U SH5S 25t A1t 0|2, MY 2, 22 A4, Held
Shal 2 S0l ChsliA Sh&sict

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.
AZEA7ATL0]- 834258 A] (Robot Vision and Sensing)

2 He2 2R9| 2239t 71500 0] S0|ME E3| H|IE Hleo] S5t 7IZ£ HolCt Hld At s FH02tE &
Ao zA 2R2 UH|AHo|4H, oiE 21|, AlSAE S2 & 4 Tt A=2 2D L 3D H|IY Ald 71E2 2R0| 20t eRdsin
A2lY A S2otl SSHo= Hit MikMoZ Fai5 &~ Q| STt 0] UB0lMe 2Re| 32t Hig 25t 712t 210[4,
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.

2A o ENF A5 (Artificial Intelligence for Healthcare)

HAFOf= QZ Yt 20N HRICIRVIS 7|8t o= L HY o|5l0)| 0|27 7HR| Tys FAHOM SAIHel 22jHe 2| 2

252l 7t 0|22 S8 20 E otlo|ct. 2 1=2 So] fAA|Of 2A0f Chst Eai'd 7|=o] CHallM StEot BAAH0f 20t
OllM QIBR[52| 2|2 Wo|| CHell ME&H o= THRCt AAYS| 7|2LE AIRSH0] 0|0]7|, HIAE, HE|DE U A[ZZ CIOEE

IS5 CIISH 9|2 COJEIE ARSSt0] 2T Tai'd 220l TiohM SHEBICT = =2 TSt HidS 711 SHESolA &4 0]

20| QtZR|SOl| TSt 2HEt Gl JHEA ofset AgMQl 7|=2E SEohs HE SHE BICL

2o
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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 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.

71485259214 (Image Recognition Using Machine Learning)

71AeHEE 0183t 24l 2F, 4l & 2 24, A 2 S8 *2[che YHE It HESEES LEst Ciest 7

2 AT 2Elo| £Z, &5 WY U ZNE EAot= WS Olohsto], 7|22 7|HEC} =2 g2l Z2uE = WHE it
In this course, students learn how to make object classification, object detection, object tracking, and pose estimation
using machine learning. By understanding the architectures, learning process, and analysis for models using various
machine learning including deep learning, we study how to design higher performance models than the existing
methods.

AJESA v} (Seminar on Game Analysis)

A AUAIY0| EHSE 1970ECHS| 27| BT HIURE RF7HR| £2 HIJS0| O1EH Halshi=] 1 JAE CHECE of7t
0|2I9| EHE JRR|= Aol Mo Cistoie ORECE 2010 O|F2| A2 o S2E LI 4 JU=A| AmEy, o=z
Qo] 22| 4gho]| ofH S siA 22| ESSICH

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.

ALAAAEL} (Seminar on Game Industry)

Al ArAol Ipqet A, 2| o= A|Y ARO[ Lok Wkt siASHOf She £2S0 TSt ESSICE A1 Aol SAtst
1 QU= HAE ZZoto] LYE E11 9AS Lhelt.

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.

4@ 714438t (Technology for Extended Reality, Advanced)

=2 D20ME St HA JjS0| ECoL B O|25S BHBICH (EHO! 7|24 2|T0RIE|S 917, B2+ QAL JHat FHA0]
MO| AFEAt Q1AL SO| QUCt 2 =2 I3} 0|2S0] 2HS Y&LL

In this course, we learn the trend technologies and related theories regarding extended reality. Representative
technologies include redirected walking, environment recognition, human perception in the virtual reality. This course
focuses on basic advanced theories.

AA7|8tR B 28 (Sensor-Based Mobile Robots) *32 A9 &

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,
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.

QZ AW =A] (Artificial Intelligence Integrated Circuits)
2 220Nz HeldS Iet Ai| 200l Cish LOoRZLE. 01 flo H21d2l 2 HZIE 2|22HH0iM 246t B T840

(=)
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In this course, computing architectures for deep learning will be analyzed. In particular, the mechanizm behind deep
learning will be analyzed in terms of circuit efficiency and various technigues employed to achieve the efficiency will
be studied. The focus of this course will not only be on optimized hardware for inference, but also on learning.

AAHEFEH A (Wearable Convergence Semiconductor)

2 JZI0M= Crst AAol|UHR| 2 SRIEEAIS LotE 1 1) 28 20| ChsiA = =AIst] 20t 53] AR &8
Sh= Qlloj2iE Cisto|A0) Hatst 72 2 Ao Cish HYS| FAMSHt

In this course, variety of renewable energy related convergence semiconductor implementations will be analyzed and
their applications will be studied. In particular, suitable structures and methods to apply the renewable energy for
wearable applications will be explored in detail.

Z315t5702 (Reinforcement Learning)

29| LE Markov Decision Process(MDP)2 7|Eto2 251et&0| Jidnt 224 LMQAZ SISt Bellman H&AIE 0|8
510§ Markov Decision Process(MDP)OlIA] 2|2{2] policyS H&5h= Prediction 2 Control 0|22 k&SIt A4 episodes
02310 policyE ek&3t7| £151 Monte Carlo 22258 E{ Q-learning, SARSA, Time difference(TD)2 S+&SHCH MDP A
20| opl Mol Z&Ql Ao ZetEtEs A8t/ st DQN, AC, A3Ce 22 Yne|EE SHEsict

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)
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.

A2 d D] eQ14] (Machine Learning and Pattern Recognition)
2 52 Hile{det THEQIA Motignt S50 Cist PBL Zol2 RIGMEICY,

This course contains a series of PBL type lectures on machine learning and its applications on pattern recognition.

|HHFAZ27]21 (Convergence Future Communication Colloquium I)
2 =2 SE0RISA 20k 20121 UASES =9lck= MD|LZ RIFEICt

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

ABXAYEL A (Wireless Networks)
452 FM L 0|5 HESI0) ot Mateksat 2|4l 7|=0] Chsh PBL 22|z RIMEIC
This course contains a series of PBL type lectures on wireless and mobile networks and their recent developments.

o 4

B E9A (Distributed Networks)
2 NS oz| ARE, M Y, 24t s & 24 24 71252 SiEot, 018 SEE 4 e B4 ARG A Ao

[l

ffst PBL Z2|2 ZIHEICE
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.

Jd#Jx2 7Y (Deep—Learning Programming) (7. FREUIJ0]2)
2 =2 g2{dol 7|=et Halde fIet T2y
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This course contains a series of PLB type lectures on deep learning fundamentals and programming methods for deep
learning.

o] 9]-55}7]& (Future Biomedical Engineering Technologies)

0] =2 Chet o] adale| 0|z TI=2| ARt M2R 2|7 7|&8 RSt AT0IM A AKS (MEhz 7= S Olsh
St= A2 seth Fle 2R o2, A= WY AL, U oz 717] 50| ATk

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.

EEA19727]%& (Block Chain Technology in Healthcare)
2 Wi=0jMe ESAI019| M0l 2UAVIE, A=E HMASILE 2T £ Q= 2¥UIE, d2(1 A0 AH|2o]| Chstoy

=
SRt SFAI219| 2SYA HETS SR tisiM= & HH-‘?-Ef J2|1 SZAIQ V=0 Tifst ARgARIRE EAHOf
ZO0lOM2| S0l BoliM= 2| BeICE 53] o=d 20l 2542 7S Ar8shs B@EYst *IAE“OI &, 284S Sat
A SRRIZYE ALY F= 2 BRS9| Y HO[ERL 2542 7|HF°| ADIE ZEME 7152 0|88 St 5S40 THE

U= o)=Y AZ SO st SHESIC

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.

202484 UBICHELR wSHY



[EH2-2]
s S (FEHLED)

« §FHIEE (Advanced Topics in Security Convergence)

HHES0| iy 0|21 HEH JI5S TR0, MUl AotE 2ot O|lS2t siAMS B HEHETO|
O] Cst 41 AFS 2OF (IoT, FRI0ISA|, Al S) ol ZEE0|| e M2 2AIRSS Bt 0/ thEst7| 2
N 22 3pj 5% U =258 sty

This course covers the core theories and practical techniques of information security, and explores advanced security
issues and solutions in the industry. It investigates new challenges that arise as traditional information security
problems are applied to various new industrial sectors (such as IoT, unmanned vehicles, Al, etc.) and studies measures
to address them.

olol5ANZ (Introduction to UAV)

FRlojsAel 7|1z &2, s, 88 Y o7 s¥S CIR1 siEeh FRI0[SAel S7 L Cist HokgA|, FRI0ISH| Al S
S A O B I2ES S8 A2 ol 2 =258 BTt

This course will cover and learn the basic principles, technologies, applications, and research trends of unmanned
vehicles. Topics include the types of unmanned vehicles, various security issues, the operating mechanisms of

unmanned vehicle systems, communication protocols, and we will explore related academic papers.

SHRATZAEA (Security Convergence Project A)
SYE 2HE 2Z/AY TRHE L3 Hefa=s (MARKY, HAY)

This is a PBL (Project Based Learning) course for Ph.D. and masters candidates.

SHRAJTZAER (Security Convergence Project B)
SEEO ZAE 2AS/AY T2HE 23l MSINE (MARFY, SARY)

This is a PBL (Project Based Learning) course for Ph.D. and masters candidates.

« FFHJTZAEC (Security Convergence Project C)
SO AUE AAS/A1Y DR2AUE 3l Holats (MARRRY, SiARY)

This is a PBL (Project Based Learning) course for Ph.D. and masters candidates.

SHRJTZAED (Security Convergence Project D)
SEEO ZAE 2AS/AY T2HE 23l SIS (MARFY, SARY)

This is a PBL (Project Based Learning) course for Ph.D. and masters candidates.

A7 (Web Hacking)

20 30| 7|2 012, B 7|, B HOMS I3t LSS CIZD DOI0ISH| AAHOIMO| ZAPE AIALY G| CofAE A3t
Ao ettt 712221 SQL Injection2t 22 & 7HY i AF0ML| EORZA(OMEE] SSTI, SSRF & 212 22IRE Al
Blo] 22 9 A AAS0| Byl Tet CIS 257 =214 KIS U B @7 =PRSS YPFCL

The course will cover the basic theories of web hacking, attack techniques, and countermeasures for web security, and
delve deeper into the integration of cloud systems in unmanned vehicle systems. From security issues in web
development frameworks, such as basic SQL Injection, to logical bugs like SSTI and SSRF that have become increasingly
important as cloud systems are utilized and web systems become more complex, we will explore related research

papers.
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At Ht (Compiler for Security)
ZOUE &Eot Cidet ot 7|=2 slatlitt. 44 U 324 T2 2MS S9 ATEQ0] HIAEY 2ts T2 WY
St Hotg ASshe oA 7|8 SOl Ciolf it £t CHEAQI AMUOIM HSsll Us B2 7ls8 ATCt
In this course, a variety of compiler-based security techniques are studied. The topics of the course include software
testing through static and dynamic program analysis and automatic program transformation for security and privacy.

njo

In addition, the security-related features provided by existing compilers such as gcc and clang are investigated.

« &5 IE (Introduction to Cryptography) *&& A% gl
AT 0|2 7|2 ASS} 7|5, AT ALO| HA L A HHS AJRICE £3] SL0IAMQ] 25st U HERS T2EZ9)
AZ310]| CholiM HSHo=Z Ehqtot, [AIMY PKI AIAR 2t 22 2R JHES0I| 7|8t & A AES Esict

=]

F2lo]FAYSAE (Introduction to UAV dynamics)
FololsAe] 2=8, 5, Aof 0|28 &&oln, 01 S8t 2|HE CiRL, OIS J|AISEH HoIM ETEich

This course study the kinematics, dynamics, and control theory of unmanned vehicles, explore optimization techniques,
and investigate related theories from a mechanical engineering perspective.

A=d5A 98t (Compressible Fluid Dynamics)

2 ZolojMe 22N 3| 95 AEE shock?} expansion wave S& HIRSH S5 SAI0f| CHSHA A705t3, 1 iAoy ciist
Lgs ChECL

This lecture introduces the flow phenomenon including shock and expansion wave related to compressible fluid flow,
and discusses its analysis method

AA7|EtREFd 28 (Sensor—Based Mobile Robot)

Ol 28| 7|2 22|, & L A|0o] 7|=2 Siootyl, AAIZ ZHEst 228 A&tk 452 BT ok 2HY 28
A|ARIO| HAt I Tefio)| st 2= ZTE 0|22{0|0] MEAQI Mo CHRECE [0, 2| o, &= 2, Q1A 2|1
Al2lofl st 712 ot AIARIO| AR S8 £80iAe] 28 WHE, 2 720 Test S2/8), 12|10 Y2|ES Zasit
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,
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.

OIS S AL /NE (Introduction to UAV Communication and Sensors)
2RI0|3HI2l 41 U MA J|&, MA 88 U AS 2| 7|20|28 AJStD, 2 2|4 HRESSEE Oiofsict

The course will introduce communication and sensing technologies for unmanned vehicles, the basics of sensor fusion
and signal processing, and understand the latest research trends related to these topics.

l:_l

FX 3 X288 (Advanced Applications of Signal Processing)
A

0

=d eSS HIRS 122 A=0| 2| & B4 V|| 22t Joel £ Y I A=0| 22 L =M J|Yof| THal AviEic.
AlZE s A FO S4S SESHE tiyet TE, g9 4 A4 TI9E Of6tsto], AETartsat 2 Alsd 2] 59| tidet
S8 AMLHoM 282 £ U= YYS it

This course introduces characteristic, processing, and analysis methods for both one-dimensional and two-dimensional
signals such as audio, active sensor data, image, and so forth. By understanding various filters, synthesis, and
recognition methods that utilize temporal, spatial, and frequency data, students learn how to use them in various
application systems such as autonomous vehicles and intelligent robots.
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* O] FFXEE (Special Lecture for Mobile Communication)
Ols&84t! HERIS| 7|2 22let 2, Z2&E U 2|4 7|5 S0 tisl s&ste A2 SLlojMel 2AIE CHEC:
To understand the mobile communication system, this lecture covers the characteristics of wireless channel, the
concept of cellular system and the architecture of mobile communication system. It includes the key technologies of
next generation mobile communication system.

s FAFLXNLE (Wireless Communication System)
2 do= ol Az ol T 7|=9| S42 st R SAlo| Ciefst FAISS Bttt o FAS2 oS ¥d 2
LE 23 84, OS At 84, 2 R 2 C1E8 g 2355t 0|2 S0 242 2|2 82| &7 WES vtasict.
This course provides selected topics in wireless communications for adaptation to the advent of new theories and
technologies. The topics may be selected from recent research areas such as multiple-input multiple-output

communications, multiuser communications, orthogonal frequency division multiplexing, advanced coding theory, etc.

FlolFAY]go|HZAIZ/|2 (Introduction to UAV-Big—data and Al

SRI0IFH|2| CIOJE] 22|, 241 X QIZR|s 7|8t 2|23t WS Sh&otl BSIC HH0IHE Al 7|&2 E8510 Euize=z
CIE7| 2ieh &8 L 0l2{st A|A&I0| S8E 4 U= EOF S0 Tt 0|2 L SfAlo] Hise2 Ersict

The course study and explore data processing, analysis, and artificial intelligence-based optimization methods for
unmanned vehicles. We investigate methods for effectively handling big data using Al technology, as well as the

theories and academic research trends in areas where such systems can be applied.

SIS 2 A E] (Advanced Security Convergence Project 1)
FRI0|SH|2t 2ASHH 2| YE T2HE 438 Alohils (MESRtEESL/s Aet AAats)

This is a PBL (Project Based Learning) course for M.S. integrated Ph.D. candidates.

SRS} E2AE) (Advanced Security Convergence Project 2)
SlolSAiet 2SI A FE TRHE 98 HetiiE (MEUSIFESLISH et HAats)

This is a PBL (Project Based Learning) course for M.S. integrated Ph.D. candidates.
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