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Q13X s1&2] (Al and Ethics)
ISXs 7l AH8at Aol RE|A MRE O|sist &t

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

NZEYUHEHHST (Advanced Probability and Random Variables)
7t2AIQ, ZOHE REE EETH A48 2EZSH =UR =ZHE, HOX|Q O|E, /A, Sd S d2| 55 45
This course provides various distributions including Gaussian and Poisson, conditional probability, Bayesian theory, algebraic laws,

central limit theorem, and so on.

HAMZHEE (Advanced Machine Learning)

X =850 M2 SVM, kernels, neural network &3t HIX|E &&0|A2| clustering, dimensionality reduction S0 CHoHA] &h&TtCt,
This course provides SVM, kernels, neural networks in supervised learning as well as clustering and dimensionality reduction in
unsupervised learning.

He2|EE (Advanced Deep Learning)
Hold ZEE2 7Y%= YYRH Hald Z¥E S5t Ao

=2 oo

nE

23 LHE QI initializer, optimizer S0 CHEH 0|22 st&stn A

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

AMHHRZZHE] (Al Practical Research Project 1)
HXE AFRXE HESH7| /ot Al SRA QARH|O|E £=F| AT ZEME FIMSGICY
In this course, the students conduct a research project at the level of incubating Al researcher (Part 1).

AMTHARLZ2HED (Al Practical Research Project 2)
TN GTRZ AW I A APXF ARHIO|Y $FO| AP TRME FYICL
In this course, the students conduct a research project at the level of incubating Al researcher (Part 2).

EHHEE0|2 (Statistical Learning Theory)
Loss, Risk& Zetot A% st 0|22 sttt

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

XtHO{X 2| (Natural Language Processing)
oA A, B 5 Ao #E F2| M0l X0l MZ|of CHi A3 Wordvec, GloVe, LSTM & A0 MZ|of AF&E= HHES

FEtot.

E

ot

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.

NFHRFE{H|H (Advanced Computer Vision)
AIZOF7F O|0X|, S0 HEE = AFEH HE +LoM= 72X O0|X|] Z2MHFEH XU 7[&2 St&sict

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

XM EH9UFEE (Knowledge Representation and Inference)

x20| 284S £017| Aol =2l ZaY § QIztol NAS HBES S B WHE

mjo
_Jo

& oot

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

%|X3}0| 2 (Optimization Theory)
CrOFsH HOFO|A WAsHE 2|X{st 2RO| CioH OlsstT S oo Cis) St

2 7282 WEMEH OlF o2 X Y= YEHE S50

P}

OF

F, Convex sets, functions, optimization problemt 2

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.

MAEHOIE 2 (Time Series Data Analysis)

XtAofQt A|AE HO|Ef 240 F 0t Recurrent Neural Network(RNN) 7H2 X 73, & Atgfet &7|7|d 7§E8 FII3t LSTM, LSTM
£ U233 GRU R E E&TiCh

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.

Jd2)=0|Z (Graph Theory)

J1AEtE, R HIE, M0 ME|et 22 oMM 22| A0/ = |21 HIOX| HEYH, HEY, MAP =2 52 &St
This course provides graph theory, Bayesian networks, sampling, and MAP reasoning which are widely used in machine learning,
computer vision, and natural language processing.




Cilo|E{Oto]'d (Data Mining)

HiolE{Oto|'do] STt HiZ £Y, 45 22 52 23, 2F, ZEEH, HFLEA, FH S HOoIHO0IE2 EX 7|¥S
Env Ly

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.

mjo

A E{ZEE (Advanced Al Networking)

Hied =27/l 2Hs) 7|5 7|Uez HERZ 455 SUHAIZI7| 2o 202l 24 7IeS sl 24t Al 2HFoA =0
S3tE ME2 otE5RE ¥EUYe o5oinh

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.

HEZHM (Information Retrieval)
SHH, 0|A, oO|2X QI drHo|| ofpt ZAM J|Hut HEHM AAHCS MH&

- od o
2 CHELL

mjo

Z2¥st

rir
oY

M 240 FE 20l st ot

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.

Z31EtE (Reinforcement Learning)

Monte Carlo Tree SearchE &l Z&tet&0| JHA|QF HM HEQA 7HES 2745t State?t Action, Rewarddf| 2 S& J2|
£3iC}

= .

i
1o

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.

X|&8t& 7| (Continual Learning)
Aol AHSS AssM BeHo= saY + o

e LN2FS nersteth

rir

FE oSttt M22 782 43l W2l X4z FIUHo=z Folz

>

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.

HHI7SBHAI (Explainable Al)

OIZX|50| W2l ZHO|Lt Ee Al AAZ7F AFYO| O35te HENZ HAISHE WHOR rule inductionO M2 E| feature interpretation
THR| W=BL,

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.

X|5E2t (Intelligent Security)

ZIAstE 280 =2 = As ZESO| i 7|2d YY 7IE 24 SE0Me BEER Tlg Xsd ©XIIE Z2olY
Al E27|5 S0 tist 0|22 Stadtl dF Z2HES &of 48 7|& i 5852 L.

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.

QIBMAYUZ 2 MNM (Artificial Neural Network Processor)
D™AHQ CPU 7|=0 CishA Olshsta, AAZAAY XMz HX[Ql X2 R HAO Chsi &HCh

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

O 22| A XftF 2R EA| AR (Memory Element and Neuromorphic Semiconductor System)
HESHs EUXAH 7|29 SHAHE S5 =ME ZA AXE 8, 7|EQ & LOo|ft LREC Q7o o 2HTt REZ

H AI2"E ofsig £ ACL

iz}

Hte

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.

MstEnE (Generative Model)
o|O|x|, HAE 224 & THEY Ue 4d YueES S5

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

AIZ|H{2QUX|L|0{7 (Al Reverse Engineering)

=22 A FAD 2E JAXE O35te HME Fsls S WS,

In this course, the students understand the architecture of the networks and formulas in several papers, and implement the
networks in practice.

Al7|HF A7 0 (Al-based Healthcare)

Al Z[8E AYOIAAZAAR(CDSS) TS fIT ASKs BHE 715 2 E 7|dt DA 0 HHolH =3, 7t5, el M ok
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.




VLSIQIE FE{A| AR (VLSI and Computer System)

Al&E HEAe HFREH ALEC d= Ol37t MEut 7|s0M 27D U ST Zofel M 7|=0f o3 ks,

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

|9}l ZX|5 (Brain and Artificial Intelligence)
QIX|MZADSto| 7| RBHE Lo fLXQ 7|5 Olsf], AX[utHe| FouAlol FEXE|, "A S Atz|2tAH YHo|AMel Lo detg 3t

A

=

Students learn the basic methodology of cognitive neuroscience and understand the structure and function of the brain. Students
learn the role of the brain in information processing, the main method of cognitive processes, and the information of emotions
and social relationships.

C|X| 2R AQIPHR (Digital Health and PHR)
Electronic Health Record (EHR) A|AE! O|5liQt Patient-Generated- Health-Data (PGHD)2| &8 &&.
In this course, students learn Electronic Health Record (EHR) system and utilization of patient-generated-Health-Data (PGHD).

HC|Z2 2988 (Medical Robots and Applications)

ChYet oz 2Rl 27| SS2 T, AMM 2R 75 &
S|

=]

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

o>

O|Z Al 7|22 HEJI0] 88 =EOIE &Hdt= H

mjo

applying Al technologies.

MMEIERA|AHZE XS} (Production and Logistics System Optimization)

di/27 AL-E 25t 2307 2l AN AlEH 0], Al 7|He] B-ESSE e

St MH Al2E0 HE
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.

AHAENZHEIA (Continuum Robotics)

rEe 20| 7t A5H 2R HAHUSE, HdAE s Al sH5, Z2tetE, ANN-based 2{d S &30 X O{st= B2
shA
=

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

| BMUMALZ K 2| (Medical Image and Biosignal Processing)

Biomedical image analysis 7H2 X H™. A|AY X Mz=KHe|e ugo| osiet 88.

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

QZX|sEH2| (Artificial Intelligence Quality Management)
Crfeh o1l 80 MEED A= ZA 2SS HE AMHSS 250 2 W8&=S2 £5

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

HFE{OLZ|HX (Computer Architecture)
DEHQ CPU 7|0 CHEHA Ofdfsta, CIOIE Z2MAMO Ciet =4 7|& & O|2& <.

In this course, students learn classical CPU technologies and the latest technologies and theories about data processors.

O|R2QIZX[S7HE (Medical Aritificial Intelligence)

O|UE AMAIY 7| X EAX 29| O[¢l. Real world data X &t HHY HO|H 24,

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

Z2HMolH 2R 5HYEN (Processor-in-memory Neuromorphic Chip)

SRAM, DRAM, NAND FLASH, MRAM &2| Ct¥st B2 2|0 CHs{A St&. Al processing in-memory 7|&0f CHeH A2 X HMZE, X
OMSE 71 otE.

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.

ARSI Z2H E1 (Al Advanced Research Project 1)
& W=0|M= Top-tier Conference =& 20| 7ts3t #=F0| ¢ ZZHMEE T siC},

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

AIRSIATLZ2H E2 (Al Advanced Research Project 2)
2 MN=F0|M= Top-tier Conference =& ZHd0| 7tstt +=F2| A7t Z2HMEEZ TIATICL
9

In this course, the students conduct a research project at the level of writin




AR T 2R E

1 (Al Creative Research Project 1)
Top-tier Conference X =& ZJ0| 7ts3t +=2| A Z2HE

SEAPIFY St S ol g TYBUCL OB At % WSS MO o
FH L =8 3N g 3RD ME I Cfe) E2CH

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).

APEo|HAT2HED (Al Creative Research Project 2)
BIALOPY St E9| Top-tier Conference M =& 40| Jtset %9 ¢l ZEME
FH R =7 Y A=E SRSt T Gt tisl EE2tot.

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

Hy
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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

ME5HEHMAE| (Deep Learning based Image Processing)

E2fd JIgt AlZH HiojE AMelof it 2 7 W BEI ATE AN, BE &2d & -4 T3}, 2 Al X #H
BED 52 OF X3 ZoidE, O|0X/ON &H S A 8& AFE &5t Term ZE2MEE Sl M52 A & 3 &
" £5

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.

AOLEOL{X|EE (Advanced Smart Energy)

2 SQ0IME O|LX BRHE J|ZASS BA SEw 5| oY O WA/AHA AAHOM LK BEHS Y & YLK B
B WYSS HeD N8Y oFYUCL 2 £ JZ0| oEX B XIA0| YH2tE P2lglol TRtz & YRS 0P ¥ HH
HYLICE 2 +YS SoiH SHUSLS LK ZSHS O Y = YEXS WX B2 § o2 AS Sof ouX A A

- |
HEJL £0] 2 = A= 7I2E M3 oI gLLich
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.

47|24 8125 A (Innovative Technology Management and Leadership)
AXp LHAHE AICHO| X[SEEE RISt HiTlE 7(Etel 7|9E SO Al S dila|Hd S ShEettt

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




