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EQ 0] (Creative Software)
ZEQof 9 Z2JaY = XA J|snt EES CHECH

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

ol 2AZEQ0| EZ 1 (Special Lecture on Creative Software 1)
AFH 2ZEQIOf 23 FA 7|20t BFEE CHECH

We deal with new technology and standard associated with computer software

ol AZEY O EZ 2 (Special Lecture on Creative Software 2)
AFH 2ZEQof A X4 7|0t BES CHECE

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

=& 8 SHZ (Advanced Probability and Statistics)
SEDY AMEBHSO0| OjD 7|x Zolot AMEEHS Hetn =4, J2|1 DIFEZZMA 5 FEIY 9 Fo| A E40f s &
SotCh ot2d, 84X FFO|E, SA4K THO|E, WEO|2 & HOo|Eo| CiYet 88 2o +=5tH 7|tHtof Chaf I:|'-.-_- f.

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.

XXz} O|&2 (Optimization Theory)
Zela HEs L CRYSH SOROIA HIHSHA LAsict o Zolo| Fot

P} [

)]
rlo
rH

WA A3 2HE @A, Of

i

siEs5t7| flst
7tE MEsh WS = o ACH

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.

Jaj= o|Z (Graph Theory)
Jgf=o| 7j@2iiEes 1ef=ol Ho| &7 £F

o TT,
2 JiEE B2

Al

WM YeICt d2j=O| path algorithms, 121 = coloring, planarity, connectivity

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.

X[ &2 (Advanced Numerical Analysis)

of oM oz FolE X 2= A% #XY IAgL 2T 7|H=S 7L MF EH2EE, interpolation,

extrapolation, regression, solving eigenvalue or singular value problem, optimization S0| UL}
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.

94“'51 7= E2 (Advanced Computer Architecture)
& ALTlo ti=e| AT Fx YEY 2" 2X, MHOIFA X A4F ZRAMAMe dA 7|82 Y5|H RISC, VLIWHAS 17
“E1°| T=E S5

This course studies the design techniques for memory hierarchy, 1/O system structure, control units, and processors for

Fal
(=]

or

general-purpose computers. The class also studies the advanced computer architectures such as RISC and VLW for
high-performance computers.

2GH KX £Z (Advanced Topics in Operating System)
2AEY, ALY, 5713, SR, AN, YTy, nAYE], HI2aja, Jrdmzal 2El, /0 A", 2o QIEEE
S 15 M Zigoll ot B2 o,
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.




CiO|E{H| O]~ E2 (Advanced Database)
ER 223 X FO|MYE HOoH 2ZBE SHZ o HO|HH 0|~ HA O|2nt S2t0|AE-MH A AMO| CIO|HHO[A A|A”
o 7|28 CHRD, HEOIC|Y Oo|EH0]A S XA CIO|EH|0|A Z|&of thet 7|28l HES ATHSHt.

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.

2225 AFEY (Cloud Computing)

O] Zol= 22RE HREES 7lof 523 AT ZololL}. 0] o= ShPE ol S2RE HESRS, 22fE 2HEE S0 o
8 CHECH

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.

HOIXE| (Query Processing)
= ZooM= B2 HoIHES 2iltE ob Cifol 1g mY XSS A0S0 £t GIO|HE Q&S| ot Chefst
i

o i
S2oE Aol AMA BAS MFSHs Yol AN JYe AT

BT

HML EHSS 2T, Ol2st HA

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 techniques to select the optimum access plan.

AZEQ0 38 EE (Creative Software)
AT EQ0 35 HYEO i 0|2 agut dA ZEXE JjHo| XE5ls & &8 s 2ZEQ0 /Y Z2M20 MEYES
=0l

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

HCl £2 (Advanced HCl)

HCl E2 =92 HAX QZtE4 Interactive Digital System CIAtQIQ| 7|2 A0 CHst 2|RE &L O] 2/F0IME HC 2 37HX]
A% - Usability, Usefulness, Affectability - Off CHSH T&T AL X}, 7|, TSN WHg ot n 0| CIXFQl dHe Wof Chef b
2L 2= HCA o 2% branch 2| StLtQl 7hH At HEA 7[&0f OS] & O Zot=Ct

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.

Z&H H[X E& (Advanced Computer Vision)
TNz, oX|dE, FY92e, EHUEE Ex'"ol)\l% zgsts dFH
=24 2 % FH, Y878 g 2M, Z= A 5H

H|7H°| 7|%0|%% Zolstn A BE HAL 02YY 24, 0|5
=

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

=84 AE (Moving Picture Coding)
Sg4 [ L12F 59 MPEG ZE[E0 &t AFLE SO

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

Z&H JefEA EZ (Advanced Computer Graphics)

AFH J 4 3 JHASE e 3D 223, 2D & 3D HE, shadingOl ChEH O|21F A A FHE A4S, OpenGLE O
8¢ A2 3D 2EY A AIZ O AlLE TS ST dE 7|28 S

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.

18 g HIC2 AY (High Efficiency Video Coding)

g SYY Y LN T 5| AFESE HNo Y 2 LT e AFE BiCh

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

HAFEHYERZ £ (Advanced Computer Networking)

P HE Zl& ZI¢tel RMD| ZEDICIO MH|A | 7|E, DEE/AEE MHA HMSS fAst ZO/ZH/AMA HEJINM AE
2|y ®S 7lg, d2|2 ol HEE HESI ALY of7|HM 27 X 1 ArgsS Bttt

This course introduces next generation service support technology, stream technology in core/distribution/access network to
support high quality/high efficiency and system architecture requirement and considerations.




o

[ 85X HES (Mobile Communication Networks)

oM olsS4H HEIO CiSt 7|2 O[S 225, 0| &30 GSM, CDMA, WCDMA, HSPA, LTE =ZO0F0f| CHSH MAC 7|
A2 AS EdE WS A, dML HER/R, 30 HEJR Ylgs SS50EE oM o2, ZR2HES fdS M MAC
B0| OfEH SEBHEXI2t MHA AE2 Z2EZO0| S5t HElE UWESRI AZ20IE 2ELA SIPATIS S310] 3otz
oLt Ol S3t0l =g At= olss ol izt ¥x|el 7|&S olsig + ULk

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,

JHU = off rir

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.

O elE Yl (Future Internet)
O] ZoloMe i QlEfullut QIE{Ulol EXT o sl LoH=2LCt =D, D|EH QIS 1otsty| 3
£ Oj2f elEulel 2FxQl ZHo| =g HECH 22l 02 AHUE Qs A QAU EXMTS

g
& olse ofol ool S2C) D244 0f RS oj2) AEUS Paelit B o2l AHX 31 7

n 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.

LEAA HEQZ (Open Source Networking)

SDN/NFV(Software Defined Networking/Network Function Virtualization)22 CHHEl= QEAA HEQZOZO| mjz{Cty B3IE A
HHQ 2ZEQS 72 HdSE S50 SSot=SE S

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).

HEED §E (Advanced Information Security)
gssol 7| 0] U MBMO AT J|YI YEYAL Hok o HY X
CHECH

ok

Hol chet chay 5

s =

oY

FH 2o HAo 2ot HES

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.

L02|E 2 (Advanced Algorithms)
£ 2X 2ofol HMatst nkol yna|Fel Iy 3 2F/0 ths Hi2Ck

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

7|H&tE E2(Machine Learning)

JIAstE2 s Sot HEMA XEH JjdE S FAFE T2 ABE[OQUC). O] g2 Chaet AFOM Z[A=E2
Ol2a oHl Ln2|ES CHELE O #ol HIo|= HERS, oA 2 E2| o5, MZE #HE MY, SA4Y o5 ¢Y S0 sl Cf

=1=)

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.

ClolE Otol'd (Data Mining)
YOS CHO|HZRE AHX|X| &2 X[AS FF5H7| 2/ HojgOroldoy chst 7igat o|§ ¢
_n_’ ;Utl l:o| |:||.0||_| EE—IIQ“ |:|.|0|- R.é_ﬂo| %-j_a%g |.§_|:|.

We introduce data mining to extract unknown knowledge in enormous data and its technology. We deal with effective algorithms

=

ro

7les

mjo

ATNStCt A

i} (el

74, 2

for mining models such as association rules, classification, and clustering.

BIC|O|Ef 24 (Big Data Analysis)

CHrt= CIOJES] MEat A, HOlH 24 L12|E S YHO|ES 240 2ast 7|&S CHeCL

This course studies technology for big data analysis such as storage and retrieval of large-scale data and data analysis
algorithms.

Y= OIA (Pattern Recognition)
S A (Statistical), 22 (Syntactical), T-ZH(Structural), 2 ZYS 0|3t THEHOIA 0
Ol st AHIE SETHCL

This course introduces the basic concepts, theories, and algorithms for pattern recognition and machine learning. These are used

AFO| Al
o ="
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bt 7 g

— [=]

mjo

A74stD Of

mjn
mjo
0R

in computer vision, image processing, speech recognition, data mining, statistics, and bioinformatics. Topics include: Bayesian
decision theory, parametric and non-parametric learning, clustering, component analysis, support vector machines, and boosting.




rre
Ho -4

22| R =F2d(Research Ethics & Technical Writing)
g gy 8l A R2lof CsiA CHELC

1O o
This course introduce how to write down the research paper and what is research ethics.

QIX| M 2|8t (Cognitive Psychology)
SOtLIEtA 8 WSOl 7|& XAt Al W swe| 7|gto] £l QIX| ME| X|AE 53t

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

g My %= (Advanced Linear Algebra)

=
7 ARYH, Hug, oEY, Ay #e O A 2o et 7= XAE Hie = dd ZRIY & g Z20EY

=)

o
s
il)g

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

E2{d (Deep Learning)
= o
Held RE2 F45te WRHEH Held REE sEste o Zast LHEQl initializer, optimizer S0 L3 0|2 S A&

This course studies the therory and practice from how to construct deep learning model to what is needed to learn deep

mjo

Szt

learning model, such as initializer, optimizer.

IOT £& (Advanced loT)

loTe| 7|8t0] =& MM HESRID Z2EZ0 ooty stgsta, £3] oHX| 2F 2428, 22 7Ig, Sink 0|34 7l& S0 thsto
ah& ottt

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

Al HES|Z EZ (Advanced Al Networking)
QEUZZEZO| MY X2 DAHUADFOM ATE FZE CFRD CNN, RNN, Z3tetsa 2

oY Jj5 HEYY S2M HEWY sawct

rlo

27| ot 9o olE

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.

AL Z2 M A EZ (Advanced Al Networking)

NFY AMNE|o Oosiet AMIES ML HWRE S5 &7, NPUOH X 27, NPUZZ2I2|Y AEI0o[L, NPUHTHY
o5 % 7 7les S5O
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.

XAMEH 8 F2 (Knowledge Representation and Reasoning)
Deductive inference®| B&dS =0/7] 93t =8|, Zy & XAS AFEHE BHSts YHE 22X A|HEHEZ S

ct.

JoF

e

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.

XtHOIX 2| (Natural Language Processing)

EMQIA, HA 5 AHAo{X ot TS XA MOl LSTM, Bert, word2vec, & %4l XK Z|E 2ot Held 78S &t

This course learn the latest methods related to language processing, related with document recognition and translation, such as
LSTM, Bert, Word2vec, etc. for up-to-date natural language processing.

HMEZAM (Information Retrieval)
SHZA, oojd, o|n|=2X o oot AM T AM S84 U KU 010 Cist HIHHE s&eict

This course learn search techniques by statistical, linguistic, and semantic methods, and how to evaluate search efficiency and
various factors.

AA LSOl M (Time Series Data Analysis)

AlZtoll 2 olof7t 2OlE A|AHOO|ES| §4& mstn AAGHOIE 240 ol RNNS SH2Z LSTM, GRU & &&0t
ch.

This course introduce the characteristics of time series data and learns LSTM, GRU, etc. based on RNN, which is excellent in
analyzing time series data.

7ta 9 SUHA EE (Advanced VR/AR)

M HdRi /S D280 e R 428 V0 didh d=As 240 MER ofo|C|of =& WHE Sttt

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.




A4t o]0 & (Computational imaging)

CHAIE P, O, CodedMlA S Volumetric ZtHEF &, sw 7|8t 3XHY HO[E{Q] = 5/XME2|E &% 3D O[Ol &8 HMI7|&S
SEBIC},
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.

X|&0|C|of £E2 (Advanced Intelligent Media)

AIBX5 J|ET CIXZOICIOf 7128 Bee XS0ICI0f Msxf2lo] 7|20|2 X Cist SEAR, J2in B INEES S
k. of 2L JRNQl OiMAY K4S HEd BHYSS (SR B,

This course introduce basic concept and theory for intelligent media signal processing, which combines artificial intelligence
technology and digital media technology. It also covers the application use cases and related standards of intelligent media
processing. The prerequisite for this course is machine learning basics.

CIXI" 23241 (Digital Holography)
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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.




